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Symposium 1 - Host pathogen interaction

Investigating the role of PP2A-B56 in establishing HTLV-1 infection.

Jordon J Minnell*2, Emma Punch?, Teresa Vanzo*, Roghaiyeh Safari', Nora Cronin®, Peter
Cherepanov?, Goedele N. Maertens?

imperial College London, London, United Kingdom. 2Malaghan Research Institute,
Wellington, New Zealand. 3The Francis Crick Institute, London, United Kingdom. *PreBiomics,
Trento, Italy. >LonCEM, The Francis Crick Institute, London, United Kingdom

Abstract

BACKGROUND: Human T-cell lymphotropic virus type 1 (HTLV-1) causes debilitating and
sometimes fatal disease in humans. To establish infection, a retrovirus needs to integrate a
DNA copy of the viral RNA genome into host chromatin. This is not a random process but is
instead regulated by interactions with host proteins. Our laboratory identified protein
phosphatase 2A-B56 (PP2A-B56) as a functional binding partner and host factor for
deltaretroviral integration. Using X-ray crystallography we previously solved the structure of
a HTLV-1 integrase (IN) fragment in complex with B56, the regulatory subunit of PP2A. Our
(and others) structural work revealed that IN binds B56 by mimicking a short linear motif
(SLiM) present on dozens of endogenous binding partners of PP2A-B56.

METHODS: pull-down, immunoprecipitation, western blot, SYBR Green-based product-
enhanced reverse transcriptase (SG-PERT) assay, flow cytometry, quantitative real-time PCR,
single particle cryo-electron microscopy, phosphatase and integration enzymatic assays.

RESULTS: HTLV-1 IN SLiM mutants abolished binding to B56 whilst retaining intrinsic
integration activity. We generated mutant viral particles from a molecular clone and were
able to detect virus-associated reverse transcriptase, p19/p248% and cell-associated
p55/p19/p14°% and GP46E™ from all HTLV-1 variants. Using cryo-EM we solved the structure
of the intasome in complex with the PP2A-B56 holoenzyme. We identified a novel
interaction interface between HTLV-1 IN and the catalytic subunit of PP2A.

CONCLUSION: Here, we show that binding of HTLV-1 IN to B56 is critical to establish
infection. Our data suggests that the deltaretroviral intasome recruits PP2A-B56 for
structural reasons.



CRM1 hijacking by HTLV-1 Rex reprograms the UPF1 helicase from
antiviral to proviral functions
Léa Prochasson?!, Makram Mghezzi-Habellah?!, Armelle Roisin?, Jean-Philippe Robin?, Stéve de

Bossoreille!, David Cluet?, Didier Decimo?, Mariette Matondo?, Héléne Dutartre?, Maria-
Isabel Thoulouze?, Fabrice Lejeune®, Pierre Jalinot?, Stéphane Réty?!, Vincent Mocgquet?

ICNRS, Lyon, France. 2INSERM, Lyon, France. 3institut pasteur, Paris, France. *INRAE,
Toulouse, France. °CNRS, Lille, France

Abstract

Nonsense-mediated mRNA decay (NMD) restricts HTLV-1 replication by targeting the
genomic unspliced viral RNA (gRNA). Here, we show that the viral protein Rex neutralizes
this innate antiviral pathway by sequestering the NMD helicase UPF1 in the nucleus through
a CRM1-dependent mechanism. Since CRM1 is also exploited by Rex to export gRNA, we
examined whether these two processes are coordinated. Using RNA and protein
immunoprecipitations in infected cell expressing or lacking Rex, we found that Rex strongly
stabilizes the UPF1/CRM1 complex. Molecular dynamics simulations suggested that CRM1
binding is likely to reduce UPF1’s RNA affinity. Consistently, RNA immunoprecipitations
showed that with Rex, CRM1-bound-UPF1 associates less with endogenous cellular RNA. This
is directly correlated with NMD inhibition. In contrast, Rex promotes UPF1 loading onto viral
RNA, presumably through the Rex—RxRE interaction. We demonstrate that UPF1 is recruited
to the HTLV-1 RNP in a Rex- and CRM1-dependent manner, independently of its canonical
NMD partners. Confocal microscopy further showed that UPF1 co-localizes with the viral
matrix protein P19 at budding sites. Mass spectrometry and RNA-IP analyses revealed that
UPF1 is incorporated into virions in complex with gRNA. Functional assays following UPF1
knockdown showed that UPF1 enhances gRNA export, encapsidation, and proper GAG
maturation, ultimately contributing to virion infectivity during cell-to-cell transmission.

Altogether, our findings uncover a coordinated mechanism by which Rex hijacks UPF1,
simultaneously inhibiting the antiviral NMD and reprogramming UPF1 into a proviral
cofactor that supports multiple steps of the HTLV-1 replication cycle and promotes efficient
viral transmission.



Hijacking antiviral defense: a restriction factor that promotes clonal
expansion in adult T-cell leukemia

Alexis Fontaine?, Florine Doucet?, Nour Mhaidly?, Malik Hamaidia®, Arnaud Lavergne?,
Graham Taylor?, Masao Matsuoka?, Jun-Ichirou Yasunaga®, Anne Van den Broeke?, Luc
Willems?

tUniversity of Liege, Liege, Belgium. 2imperial College, London, United Kingdom. 3Kkumamoto
University, Kumamoto, Japan. “Bordet Institute, Brussels, Belgium

Abstract

Background: The helicase-like transcription factor (HLTF) acts as a restriction factor that
impairs the infectious replication cycle of HTLV-1 (Beauvois PNAS 120:e2216127120). Rather
than blocking a specific step of the viral cycle, HLTF enhances autophagic flux and promotes
the release of defective viral particles. Thus, HLTF functions as an antiviral restriction factor
that limits HTLV-1 infectivity. However, evidence indicates that the cytotoxic T-cell response
against ATL-derived lymphocytes expressing HLTF is reduced. These observations suggest
that HLTF may both impair viral infectivity and, concomitantly, promote immune escape and
clonal expansion.

Methods: HTLV-1-infected cell lines and primary PBMCs from ATL patients were transduced
with HLTF lentivectors. T-cell cytotoxicity toward cells expressing different levels of HLTF was
evaluated by FACS. The immunopeptidome was analyzed by immunoprecipitation of MHC-
complexes followed by TIMS mass spectrometry. Persistence and proliferation of infected
cells expressing varying levels of HLTF were assessed in NSG mice inoculated with primary
ATL cells.

Results: Lentiviral transduction restoring physiological levels of HLTF reduced the cytotoxic
response of primary allogeneic CD3* T cells. HLTF expression also decreased CD4* and CD8*
T-cell proliferation in coculture assays using autologous dendritic cells pulsed with lysates
from HTLV-1 cell lines expressing different levels of HLTF. Immunopeptidomic analyses
revealed that restoration of HLTF expression altered MHC class | peptide presentation.

Conclusion: These data indicate that although HLTF restricts the infectious cycle of HTLV-1, it
simultaneously promotes persistence of the integrated provirus by reducing immune
recognition, thereby favoring clonal expansion and ultimately contributing to the
development of ATL.



Non-random organization of provirus-host 3D chromatin interactions
across HTLV-1-infected clones

Mateo Bazire?, Nicolas Fontrodona?, Julien Ladet?, Paul Marie!, Ambroise Margais?, Antoine
Gessain?, Cyril Bourgeois?, Franck Mortreux®

!Laboratoire de Biologie et Modélisation de la Cellule (LBMC), Ecole Normale Supérieure de
Lyon, CNRS UMR5239,, Lyon, France. 2Assistance Publique-Hdpitaux de Paris, Hopital Necker
Enfants Malades., Paris, France. 3Institut Pasteur, Unité d’Epidémiologie et Physiopathologie
des Virus Oncogenes, Département de Virologie, Paris, France, CNRS, UMR 3569, Paris,
France

Abstract

HTLV-1 persistence and leukemogenesis rely on the clonal expansion of infected T cells.
Beyond integration site distribution and proviral gene expression, increasing evidence
indicates that the HTLV-1 provirus reshapes higher-order chromatin organization. However,
how provirus-host three-dimensional (3D) chromatin interactions are organized at clonal
resolution, and whether they contribute to clonal selection and expansion, remains to be
addressed.

To tackle this question, we developed COSMIC-4C (ClOne-Specific Multl-Contact 4C), an
innovative experimental and computational framework that simultaneously identifies
proviral integration sites and captures their associated chromatin interactions at the single-
clone level. COSMIC-4C was applied to multiple HTLV-1-transformed T-cell lines and primary
ATL cells. Preliminary analyses indicate heterogeneity in provirus-host contact profiles,
involving both cis- and trans-chromosomal interactions, and identify recurrent interaction
regions across clones and integration sites. Integration of clone-specific 3D contact maps
with genomic and epigenetic annotations indicates that provirus-host interactions are non-
random and associate with specific genomic compartments. These observations suggest that
clonal expansion of infected cells not solely depends on integration site location and proviral
gene expression, but also on the capacity of the provirus to engage pre-existing or inducible
chromatin interaction networks with potential regulatory consequences for the host
genome.

Altogether, these data establish COSMIC-4C as a powerful approach for dissecting clone-
specific provirus-host chromatin organization and suggest a contributory role for 3D genome
architecture in HTLV-1 clonal dynamics.



Human breast milk prevents acid-induced cell death of HTLV-1 infected
cells, enhances release of infectious virus and modulates the viral
biofilm

Franziska Wittdorf?, Stefanie Heym?, Jeannine Kremer?, Sebastian Millen?, Klaus Korn?,

Philipp Steininger?, Heiko Reutter?, Goedele N. Maertens?, Alexandra Birzer!, Andrea Thoma-
Kress?!

'Harald zur Hausen Institute of Virology, Uniklinikum Erlangen, Friedrich-Alexander-
Universitdt Erlangen-Nirnberg, Erlangen, Germany. 2Division of Neonatology and Pediatric
Intensive Care Unit, Uniklinikum Erlangen, Erlangen, Germany. 3Department of Infectious
Diseases, Imperial College London, London, United Kingdom

Abstract

Background:

Breastfeeding is the major route of HTLV-1 mother-to-child transmission and infection early
in life increases the risk of developing ATL. Yet, the oral route of transmission remains
unclear. Here, we tested whether breast milk (BM) spiked with HTLV-1 infected cells protects
cells and virus from acid-induced death by mimicking the pH of the infant’s stomach.

Methods:

Flow cytometry; p19 ELISA; SYBR Green-based product-enhanced reverse transcriptase (SG-
PERT) assay; Western Blot.

Results:

The in vitro simulation of the gastric passage via acidification of various HTLV-1-infected cell
lines with pH ranging from 7.4 to 3.0 uncovered freshly frozen BM as protective against acid-
induced cell death, which was in line with enhanced viral protein expression down to pH 3.0.
Treatment of cells with BM enhanced the release of infectious virus irrespective of pH and
incubation time. BM-treated C91-PL showed increased expression of Gag but not Tax upon
extracellular staining suggesting that BM interferes with integrity of viral particles or viral
biofilms (VB). The latter was corroborated by findings that BM changed viral protein
expression of Gag and Env in isolated VB. However, exposition of dendritic cells (DCs) with
supernatant isolated from BM-treated C91-PL still led to uptake of Gag. Co-culture of DCs
with uninfected Jurkat T-cells resulted in detection of Tax protein suggesting that HTLV-1 is
still infectious, albeit at lower levels than without BM treatment.

Conclusion:

BM protects HTLV-1 from acidification and enhances the release of cell-free infectious HTLV-
1. Although BM modulates VB, trans-infection of T-cells via DCs is still possible.



HTLV-1 Tax induces PINK1-Parkin-dependent mitophagy to mitigate
activation of the cGAS-STING pathway

Suchitra Mohanty?, Sujit Suklabaidya?, Nelli Mnatsakanyan?, Steven Jacobson®, Edward
Harhaj!

!penn State College of Medicine, Hershey, USA. 2University of Pennsylvania Perelman School
of Medicine, Philadelphia, USA. 3National Institute of Neurological Disorders and Stroke,
National Institutes of Health, Bethesda, USA

Abstract

Human T-cell leukemia virus type 1 (HTLV-1) is the causative agent of adult T-cell
leukemia/lymphoma (ATLL) and the neuroinflammatory disease, HTLV-1-associated
myelopathy/tropical spastic paraparesis (HAM/TSP). The HTLV-1 Tax regulatory protein plays
a critical role in HTLV-1 persistence and pathogenesis; however, the underlying mechanisms
are poorly understood. Here we show that Tax dynamically regulates mitochondrial reactive
oxygen species (ROS) and membrane potential to trigger mitochondrial dysfunction. Tax is
recruited to damaged mitochondria through its interaction with the IKK regulatory subunit
NEMO and directly engages the ubiquitin-dependent PINK1-Parkin pathway to induce
mitophagy. Tax also recruits autophagy receptors NDP52 and p62/SQSTM1 to damaged
mitochondria to induce mitophagy. Furthermore, Tax requires Parkin to limit the extent of
CGAS-STING activation and suppress type | interferon (IFN). HTLV-1-transformed T cell lines
and PBMCs from HAM/TSP patients exhibit hallmarks of chronic mitophagy which may
contribute to immune evasion and pathogenesis. Collectively, our findings suggest that Tax
manipulation of the PINK1-Parkin mitophagy pathway represents a new HTLV-1 immune
evasion strategy.



Dendritic Cells Pulsed with HAM/TSP Exosomes Sensitize CD4T Cells to
Enhance HTLV-1 Infection, Induce Helper T-CellPolarization, and
Decrease Cytotoxic T-Cell Response

Alesha Philip?, Julie Joseph?!, Thomas Premeaux?, Ritesh Tandon?, Edward Murphy?, Roberta

Bruhn*, Christophe Nicot®, Bobby Brooke Herrera®, Alexander Lemenze’, Reem Alatrash®,
Prince Baffour Tonto®, Lishomwa C. Ndhlovu?, Pooja Jain?

!Drexel College of Medicine, Philadelphia, USA. 2Weill Cornell Medicine, New York, USA.
3University of California, San Francisco, USA. %Vitalant Research Institute, San Francisco, USA.
University of Kansas Medical Center, Kansas, USA. °Rutgers Robert Wood Johnson Medical
School, New Jersey, USA. "Rutgers New Jersey Medical School, New Jersey, USA

Abstract

HTLV-1-associated myelopathy/tropical spastic paraparesis (HAM/TSP) is a progressive
demyelinating disease of the spinal cord due to chronic inflammation. Hallmarks of disease
pathology include dysfunctional anti-viral responses and the infiltration of HTLV-1-infected
CD4+ T cells and HTLV1-specific CD8+ T cells in the central nervous system. HAM/TSP
individuals exhibit CD4+ and CD8+T cells with elevated co-expression of multiple inhibitory
immune checkpoint proteins (ICPs), but ICP blockade strategies can only partially restore
CD8+ T-cell effector function. Exosomes, small extracellular vesicles, can enhance the spread
of viral infections and blunt anti-viral responses. Here, we evaluated the impact of exosomes
isolated from HTLV-1-infected cells and HAM/TSP patient sera on dendritic cell(DC) and T-
cell phenotypes and function. We observed that exosomes derived from HTLV-infected cell
lines (OSP2) elicit pro-inflammatory cytokine responses in DCs, promote helper CD4+ T-cell
polarization,and suppress CD8+ T-cell effector function. Furthermore, exosomes from
individuals with HAM/TSP stimulate CD4+ T-cell polarization, marked by increased Th1 and
regulatory T-cell differentiation. We conclude that exosomes in the setting of HAM/TSP are
detrimental to DC and T-cell function and may contribute to the progression of pathology
with HTLV-1 infection



Symposium 2 - Viral Proteins and Molecular Biology

Identification of key HTLV-1 integrase residues for catalysis, host factor
binding, and intasome formation

Aaron Mamane-Logsdon, Ben Rebairo, Christine Hilcenko, Goedele Maertens

Imperial College London, London, United Kingdom
Abstract

Background

Retroviral integration is catalysed by viral integrase (IN). Although this process is well
characterised at the protein level, for human T cell lymphotropic virus type 1 (HTLV-1), it
remains unclear how individual IN residues contribute. As scanning mutagenesis is time- and
resource-intensive, software that predicts missense variant deleteriousness offers a
convenient alternative for identifying key residues. However, current software doesn’t
support non-human proteins or mechanistic explainability. Therefore, we developed
AlphaRING-X.

Methods

AlphaRING-X is an open-source framework that integrates features of missense variants
using an XGBoost classifier to label variants as neutral, ambiguous, or deleterious. Stability is
assessed in a species-agnostic format using AlphaFold-based modelling, RING-based bond
estimation, and FoldX-based AAG estimation. Shapley additive explanations quantify each
feature’s direction and magnitude of impact on predicted deleteriousness. AlphaRING-X was
trained and evaluated on a gold-standard set of validated neutral and deleterious variants
from ClinVar. We used AlphaRING-X to predict the deleteriousness of every possible HTLV-1
IN missense variant. Based on these results, several variants were recombinantly purified
and assayed for functionality and infectivity.

Results

AlphaRING-X achieved an area under the receiver operator curve of 0.94, significantly
outperforming widely used predictors such as CADD. Crucially, it provided unambiguous
classification for 95.5% of variants at 90% precision in both neutral and deleterious classes.
Based on AlphaRING-X predictions, we characterised HTLV-1 IN residues that contribute
towards catalysis, host factor binding, and intasome formation.

Conclusions

AlphaRING-X helped identify key residues within HTLV-1 IN, and thus has the potential to
uncover targets for drug-based intervention.
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Small-molecule modulators of BLV and HTLV proteases: from
enzymatic screening to antiviral activity

Camila Sagasti'?, Mariana Salinas?, Natalia Olivero?, Martin Flo?

Institut Pasteur de Montevideo, Montevideo, Uruguay. Facultad de Medicina, UdelaR,
Montevideo, Uruguay

Abstract

Human T-cell leukemia virus (HTLV) and Bovine leukemia virus (BLV) are closely related
oncogenic Deltaretroviruses that infect human T lymphocytes and bovine B lymphocytes,
respectively. BLV is globally distributed and highly prevalent in dairy-producing regions,
where it causes enzootic bovine leukosis and significant economic losses. Currently, no
commercial treatments or vaccines are available for either Deltaretrovirus.

In both viruses, the retropeptidase (PR-HTLV and PR-BLV) is essential for Gag processing and
the maturation of infectious particles.

Here, we assessed the inhibitory potential of small molecules from diverse chemical families
against PR-BLV and PR-HTLV using fluorogenic assays in 96-/384-well format with the
recombinant enzymes. An initial screen of compounds against PR-BLV revealed both
inhibitors and enhancers of protease activity, with 1Cso/ECso values in the low micromolar
range. Several non-cytotoxic compounds were identified, and antiviral activity was
confirmed for some compounds, in a BLV cell-based infection model. PR-BLV modulators
were subsequently tested against PR-HTLV, and notably, ~¥80% of them also modulated this
protease. Inhibition constants were determined for selected candidates.

The results generated in this work advance our understanding of deltaretroviral protease
regulation and support the adaptation of BLV-based experimental platforms—which do not
require BSL-3 containment— to HTLV research, ultimately facilitating the development of
future antiretroviral candidates.

10



HTLV-1C p16 protein contributes to virus production and dissemination

Cynthia Pise-Masison, Sarkis Sarkis, Anna Gutowska, Mohammad Arif Rahman, Massimiliano
Bissa, Sophia Brown, Luca Schifanella, Melvin Doster, Genoveffa Franchini

National Cancer Institute, Bethesda, USA
Abstract

The HTLV-1A Orf-1 non-structural protein, while dispensable for viral replication in vitro, is
essential for viral persistence in vivo. This is due to the ability of Orf-1 to counteract natural
killer cells and CD8" cytotoxic T-cell responses and augment T-cell proliferation and viral
transmission. Because HTLV-1C generally lacks the conventional translation initiation codon
for Orf-1, we hypothesized that the Orf-1 protein product could be provided by the doubly
spliced rex-orf-1 mRNA. Indeed, infectious molecular clones of HTLV-1A and the chimeric
virus HTLV-1A/C, express rex-orf-1 mRNA. Transient expression of rex-orf-1A or rex-orf-1C in
Hela cells produced a 16kDa protein that localizes to the cytoplasm. Interestingly, when
p16A or p16C were stably expressed in Jurkat T-cells or myeloid THP-1 cells, only p16C
protein was detectable, despite equivalent amounts of mRNA expression for both p16A and
p16C. Using stably expressing p16C cell lines and HTLV-1A/C-p16C knockout molecular
clones, we extended our investigation into the role of p16C in viral transmission and
persistence. Like Orf-1, p16C expression resulted in reduced efferocytosis. Surprisingly,
introduction of a stop codon in HTLV-1A/C that knocks out p16C protein expression results in
ablation of virus production. However, knockout of both p16C and HBZ in the HTLV-1A/C
backbone now restores virus production. Together these results suggest that p16 plays a role
in regulating the host immune response to virus infection and that there may be a functional
interaction between p16C and HBZ in regulating virus production.
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Whole genome HTLV-1 amplification using a simplified long-fragment
polimerase chain reaction workflow optimized for next-generation
sequencing

Felice Deminco?, Bobby Herrera®?, Andreas Stoecker?, Angélica Campos?, Laise de Moraes?,
Gabriel Franco?, Celia Pedroso?, Carlos Brites?

!Professor Edgard Santos University Hospital, Salvador, Brazil. Rutgers Robert Wood
Johnson Medical School, New Brunswick, USA. 3Pasteur Institut of S3o Paulo, S3o Paulo,
Brazil. *Gongalo Moniz Institut Oswaldo Cruz Foundation, Salvador, Brazil

Abstract

Background: Whole-genome sequencing of Human T-cell lymphotropic virus type 1 (HTLV-1)
remains limited, largely due to the cost and complexity of current methods and the
persistent underdiagnosis of infection. To expand access to viral genomic surveillance, we
developed and evaluated a streamlined Long-Fragment PCR (LF-PCR) protocol capable of
amplifying the full HTLV-1 genome for downstream Next-Generation Sequencing (NGS).

Methods: Buffy-coat samples from 52 HTLV-1-infected participants (112 samples) were
analyzed. Two complementary LF-PCR reactions (PCR-A and PCR-B), each spanning
approximately half ot he 4.8-kb proviral genome, were optimized and applied across all
samples. Amplicons were evaluated by gel electrophoresis and quantified prior to
sequencing on Oxford Nanopore MinlON platform.

Results: LF-PCR successfully amplified 107 of 112 samples (95.5%); amplification failed in
four samples due to low proviral load (Ct > 33.0) and in one HTLV-1 was not detectable.
Amplicons showed robust yields (mean 18.04 ng/ul for PCR-A; 19.29 ng/ul for PCR-B) and
consistent size profiles. Forty-five samples were sequenced, achieving a mean genome
coverage of 99.11% and an average depth of 378x. All genomes were classified as HTLV-1
subtype A/aT.

Conclusion: The two-reaction LF-PCR workflow reliably generated long, high quality HTLV-1
amplicons without nested PCR and performed well across a wide range of proviral loads.
Combined with the Nanopore portable sequencing system, this approach offers a simple,
less labor-intensive, and scalable strategy for the complete characterization of the HTLV-1
genome, in both clinical and field settings.
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PRMTS5 regulates HTLV-1 p30 stability and cell cycle progression

Bethany Pepple, Kyle Ernzen, Amanda R. Panfil
The Ohio State University, Columbus, USA

Abstract

Protein arginine methyltransferase 5 (PRMT5) is an epigenetic regulator that has been
shown to drive oncogenesis in a wide variety of cancer types. We previously demonstrated
that PRMTS is overexpressed in human T-cell leukemia virus type 1 (HTLV-1)-transformed
and adult T-cell leukemia/lymphoma (ATLL) patient-derived T-cell lines. Pharmacological
inhibition of PRMT5 blocks HTLV-1-mediated T-cell transformation and improves survival in
HTLV-1-infected humanized mice, implicating PRMT5 as a critical host factor in HTLV-1
pathogenesis. However, the viral targets through which PRMTS exerts these effects remain
poorly defined. Herein, we investigated the functional interaction between PRMT5 and the
HTLV-1 accessory protein p30. PRMT5 bound to and symmetrically dimethylated p30 in cells.
Inhibition of PRMTS5 activity using the small molecule inhibitor EPZ015666 selectively
increased p30 protein expression and half-life. Expression of p30 also sensitized Jurkat cells
to EPZ015666-mediated cytotoxicity and apoptosis. Furthermore, PRMTS5 inhibition
disrupted p30-mediated cell cycle regulation — resulting in more S-phase accumulation and
less G2/M-phase progression. Consistent with these findings, 208F transformation assays
demonstrated that PRMT5 and p30 cooperatively promoted cellular transformation, while
EPZ015666 treatment significantly reduced foci formation. Together, these data identify
PRMTS5 as an essential host epigenetic factor exploited by HTLV-1 to promote infected T-cell
survival, cell cycle progression, and transformation. While PRMT5 upregulation and
functional importance in HTLV-1 infection are established, our data now identify p30 as a
direct viral substrate of PRMTS5. PRMT5 enzymatic activity is required for p30-mediated cell
cycle control and cellular transformation, revealing a new layer of viral-host crosstalk that
can be therapeutically exploited.

13



Characterisation of proviral mutation diversity in HTLV-1-infected
clones

Anat Melamed?, Patricia Watber!, Wangxing Guo?, Anna Weatherill*?, Sonia Wolf!, Graham
Taylor?, Lucy Cook?, Aileen Rowan'?

!Dept of Infectious Disease, Imperial College London, London, United Kingdom. 2Centre for
Haematology, Imperial College Healthcare NHS Trust, London, United Kingdom

Abstract

A highly expanded ‘ATL-like’ clone is often observed circulating in peripheral blood up to 10
years prior the onset of ATL symptoms. Fully malignant ATL clones frequently contain point
mutations and deletions within HTLV-1 proviruses, however the mutational status of
proviruses in the pre-malignant stage is not fully understood. This project aims to
characterize somatic variants within HTLV proviruses in healthy carriers, pre-ATL and ATL, to
better understand the selection forces acting on the integrated provirus.

We analysed genomic DNA extracted from serial peripheral blood mononuclear cell samples
from individuals with/without an ATL-like clone (n=20 each) and patients with ATL (n=65)
and genomic DNA extracted from flow-sorted ATL-like clones (n=9). A pan-HTLV1 probe
capture system (Agilent) was designed to selectively enrich proviral sequences from genomic
DNA. The libraries were subjected to ultra-deep sequencing (lllumina, 1000x-10000x).

Analysis of proviral sequences from 185 samples revealed 2622 short somatic variants. We
also observed large proviral deletions both internal and extending to the end of the provirus.
Variants were classified as clonal or subclonal based on variant allele frequency, and the
potential impact on viral gene function was assessed. Variants in the pX region were
significantly more likely to be subclonal (p=0.017, Wilcoxon test), suggesting selection
pressure on this region in vivo.

This approach is free of the provirus amplification PCR biases, allowing for ultra-deep
analysis of the viral genome and its immediate environment. This unprecedented depth will
give us new insights into the selection of viral variants in health and disease.
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Structural Basis of Antibody Recognition of the HTLV Envelope

Haijuan Du?, Ning Li?, Li Ou’, Wei Shi', Katherine Burgomaster!, Kimberly Dowd?, Baoshan
Zhang?, Zhantong Wang?, Lingshu Wang?, Yaroslav Tsybovsky?, Theodore Pierson?, Tongging
Zhou?

INational Institute of Allergy and Infectious Diseases, Bethesda, USA. 2Frederick National
Laboratory for Cancer Research sponsored by the National Cancer Institute, Frederick, USA

Abstract

Background: Human T-cell leukemia virus (HTLV) remains without an effective prophylactic
vaccine, partly due to limited understanding of how antibodies recognize the native
envelope glycoprotein and the absence of high-resolution structures of this antigen.
Antibodies that bind conformational epitopes on the envelope not only reveal antigenic
vulnerabilities but also serve as tools for structure-based stabilization of glycoproteins.
Identifying such antibodies is therefore critical for elucidating envelope architecture and
guiding rational immunogen design. This study aimed to characterize HTLV-specific
antibodies, define their neutralizing activity, and use selected antibodies for structural
characterization of the HTLV Env.

Methods: A panel of HTLV-specific antibodies was assembled from both previously
published studies and from antibodies isolated from HTLV-vaccinated animals. Antibody
binding to HTLV Env was assessed by ELISA and cell-surface binding assays to confirm
recognition of native conformations. Neutralization activity was assessed using HTLV
pseudovirus assays. For structural studies, selected antibodies, such as the PRH-7A, 0.5a and
LAT27, were complexed with HTLV Env and analyzed by cryo-EM or X-ray crystallography to
define epitope specificity and modes of recognition.

Results: Antibodies displayed diverse binding profiles, with several demonstrating strong
recognition of native, cell-surface—expressed envelope. Pseudovirus assays revealed a range
of neutralizing activities. Structural analyses by cryo—electron microscopy and X-ray
crystallography defined distinct epitope classes and provided molecular insights into
envelope recognition and neutralization mechanisms.

Conclusion: These findings identify key neutralizing epitopes on the HTLV envelope and
provide structural insights that inform rational immunogen design, advancing efforts toward
effective HTLV vaccine development.
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Symposium 3 - Inflammation and HAM/TSP

Senescence-driven inflammaging in HTLV-1 Infection: a multi-omics in
vivo and in vitro signature

Clément Heymann?, Evelien Vanderlinden?, Giovanni Lopez?, Carolina Alvarez?, Michael
Talledo?, Jean-Claude Twizere?, Sandra Claes?, Tatiane Assone®, Jorge Casseb?, Isaac Racine?,
Isabelle Cleynen?, Roberta Bruhn®, Edward L. Murphy®, Eduardo Gotuzzo?, Dominique
Schols?, Johan Van Weyenbergh?

IKU Leuven, Leuven, Belgium. 2Universidad Peruana Cayetano Heredia, Lima, Peru.
3Université de Liége, Liége, Belgium. *USP, Sao Paulo, Brazil. >Yale, New Haven, USA. ®UCSF,
San Francisco, USA

Abstract

Chronic viral infections (HIV, CMV) can induce senescence-like inflammation. We
hypothesize that HTLV-1 triggers senescence/inflammaging, contributing to HAM/TSP and
HAPD (HTLV-1-associated pulmonary disease) pathogenesis. Building on our previous work
showing HTLV-1 exposure disrupts alveolar epithelial signaling and promotes macrophage
differentiation, we use multi-omics and functional analyses to link HTLV-1 infection to
cellular senescence across multiple patient cohorts. Published transcriptome and GWAS
datasets were cross-compared with our curated senescence signature, revealing 60
overlapping markers (including canonical senescence markers CDKN1A/CDKN1B). Among
senescence-markers, COKN1B was negatively correlated with PVL, while MMP1, IL32 and IL-
1B correlated positively, linking viral burden to senescence-associated inflammation.
Proteomic and metabolic profiles from a Peruvian cohort (n=62) were screened for
senescence/inflammaging signatures, revealing MMP-1, SPP1, and CXCLS positively
correlating with age. Moreover, plasma MMP-1 levels increased with HAM/TSP progression,
implicating inflammaging in disease progression. We next aimed to recapitulate these
findings in vitro, using both an HTLV-1 exposure co-culture model and Tax/Hbz-expressing
Jurkat cells. A549 cells were co-cultured for 48 h with MT2, MT4, or Jurkat cells, COKN1A/1B
were strongly upregulated in MT2 (virus-producing) co-cultures compared to MT4/Jurkat co-
culture. Tax showed extensive overlap with senescence markers (n=28), upregulating /IL15,
IL32, and MYC, reflecting its pro-inflammatory and proliferative activities. In contrast, HBZ
controlled less senescence-related genes (n=16), down-regulating both CDKN1A, and /L32,
highlighting the contrasting roles of Tax/Hbz in shaping senescence and inflammation.
Together, our multi-omics data demonstrate that HTLV-1 induces senescence-driven
inflammaging in vivo and in vitro, linked to disease progression.
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Abstract

Human T-cell lymphotropic virus type 1 (HTLV-1) causes HTLV-1-associated
myelopathy/tropical spastic paraparesis (HAM/TSP), a chronic, immune-mediated spinal
cord disease in which peripheral immune activation is thought to fuel central
neuroinflammation. To delineate cell type-specific programs linked to disease, we
performed single-cell RNA sequencing on the peripheral blood mononuclear cells (PBMCs) of
the HTLV-1 infected asymptomatic carrier (AC) and HAM/TSP patient. Differential expression
and pathway analysis localized the most pronounced transcriptional divergence to the
monocyte compartment, revealing coordinated remodeling of macrophage classical (M1-
like) activation, IL-10-regulatory signaling, leukocyte adhesion/diapedesis, and trans-
endothelial migration pathway, and cytokine storm-related modules. Ingenuity Pathway
Analysis highlighted overlap with multiple sclerosis-associated signaling, consistent with
myeloid-driven neuroinflammation and potential blood-spinal cord barrier involvement. In
an independent validation phase, we assayed the selected subsets of up- and down-
regulated monocyte genes in AC and HAM/TSP participants enrolled in a randomized, open-
label pilot trial in Brazil. Expression of several inflammatory markers was higher at baseline
in HAM/TSP and decreased during dolutegravir (DTG) therapy, paralleling reductions in
HTLV-1 proviral load (PVL) in the DTG arm. Collectively, these data suggest that antiviral
strategies may modulate immune cell transcriptional programs that help reduce HTLV-1 PVL.
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Abstract

OBJECT: To search for key cellular gene for HAM/TSP, we previously reported that
lymphocyte survival factor abl tyrosine kinase gene was specifically upregulated in the HTLV-
1-infected CD4+ T cells from HAM/TSP patients, and that inhibition of ab/ by tyrosine kinase
inhibitors (TKls) reduced proviral load by induction of HTLV-1-infected cell death (PLoS Neg
Trop Dis 2020. doi: 10.1371/journal.pntd.0008361). Here, we analyzed the mechanism of
TKls against HTLV-1-infected T cells.

METHODS: We performed apoptosis assay using six PBMC samples from HAM patients
treated with TKIs including dasatinib, bosutinib, or asciminib for 48 h in vitro. To reveal the
mechanism of the HTLV-1-infected T cell death induced by TKIs, we performed western
blotting of Abl and Bim known as the executioner of cell death using HTLV-1-infected and
uninfected cell lines.

RESULTS: For treatment conditions including dasatinib 200 nM, 100 nM, bosutinib 240 nM,
120 nM, and asciminib 3.0 uM, and 2.0 uM, the percentage of total apoptosis significantly
increased in CADM1+ CD3+ CD4+ T cells comparing with CADM1- CD3+ CD4+ T cells (Mann-
Whitney U test, P < 0.05). Lower concentrations of TKls showed less side effect on CADM1-
cells. Total apoptosis of CADM1+ and CADM1- cells treated with dasatinib 25 nM for 48 h
were 79.0 and 9.8%, respectively. Western blot of C91/PL cell line treated with dasatinib at
IC50 concentration showed enhanced Bim expression.

CONCLUSION: TKls were suggested to induce the apoptosis in HTLV-1-infected T cells from
HAM/TSP patients via Bim. TKls are potential therapeutic agents for HAM/TSP.
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Abstract

Background: HTLV-1-associated myelopathy (HAM) is a neuroinflammatory disorder
caused by HTLV-1 infection. Brain white matter lesions (WML) are frequent in infected
individuals, including those without HAM, but their origin is unclear. We evaluated
CSF/serum biomarkers to investigate their association with magnetic resonance imaging-MRI
findings and correlations among inflammatory markers.

Methods: Clinical data, MRI, CSF/serum biomarkers—including CSF-white blood cell (WBC)
count, CSF-protein, blood—CSF barrier function (albumin quotient), intrathecal synthesis of
total (IgG index) and specific—IgG (HTLV-AI), neopterin, CXCL-10—and proviral load (PVL) in
peripheral blood mononuclear cell (PBMC) were analysed in 52 HTLV-1—positive participants
(33 HAM/19 non-HAM).

Results: HAM and non-HAM groups showed similar epidemiological characteristics,
cognitive impairment (57.9% vs. 50%), and prevalence of brain WML (73% vs. 47%) (p>0.05).
HAM patients had higher PVL, CSF-WBC, CSF-neopterin, CSF-serum-CXCL-10, IgG index and
HTLV Al (p<0.05). Neuroinflammation was detected in all HAM and in 79% of non-HAM
individuals, mainly by higher CSF-CXCL-10 and intrathecal synthesis of anti—-HTLV-1-antibody.
CSF-neopterin and CSF-CXCL-10 correlated with inflammatory CSF parameters, but only CSF-
CXCL-10 correlated with blood—CSF barrier function. CSF-neopterin and serum-CXCL-10 were
associated with brain WML (p<0.05) Figure.

Conclusions: CSF-CXCL-10 and intrathecal synthesis of HTLV antibodies are sensitive early
neuroinflammatory biomarkers. Alterations in the function of the blood—CSF barrier may
allow the transfer of CXCL-10 between the CSF and blood, which could explain its association
in serum with brain WML. In addition, elevated CSF-neopterin is also associated with brain
WML supporting a role for neuroinflammation in brain damage.

19



20

HTLV-1 group

HTLV-1 group

A B y c
150. anm - 150 —
= 100 . ~ ~
g - 5 3
g %o TR LT Call ] 3 E
£ 2 E 2
5 ' y 100 5
8 15 [] & b
£ como . - < S
c 10 "o H <
H 8 Jmo - § 50 3
g 35-0 r=0.483 2 )
2 2 8 . p=0.0003 H
T T T T T 1 T T
0 2 4 6 8 1010 20 30 40 Presenca Absence 0 1 2 3 4 5 10 15 20 25303540
WBC in CSF (cellsimm®) White Brain Matter Lesion WBC in CSF (ma/dL)
. HAM O NonHAM m HAM O NonHAM
0.145 r=0394 £=0.350
p=0419 p=0095 p=0058
D ’ F
HTLV-1grovp HTLV-1 group $=0.0038
3000
[l 2500 » » 1500 —
5 7888 . 2
£ [l 7 u H
k- 1000 ]
e 2 a0 o" 2 1000
w L 800 £
8 @ 10 o 2
600
2 2 500 - 2
o] 2 . o 500
5 § w09 ° o . Gmom G
40 © 0 3 = 2
2 OCH Cpu @ 5
0+ T T 1 T — T T T
5 10 15 0 40 80 100 200 300 400 500 700 Presence Absence
Albumin quotient (x 10°) CXCL-10 serum (pgimL) White Brain Matter Lesion
A O NonHAM u HAM O NonHAM
=0.153 r=0.561 r=0.067
p=0014 p=0.788




HTLV-1 associated myositis: A case series

Michael Wride, Aravindhan Baheerathan, Christopher Lord, Javier Alegre-Abarrategui, Divya
Dhasmana, Graham Taylor, Nicholas Davies

Imperial College Healthcare NHS Trust, London, United Kingdom
Abstract

Background

Human T-lymphotropic virus 1 (HTLV-1) is known to cause neurological deficit, most
commonly causing chronic myelitis, but numerous neurological manifestations have been
described.

We describe a case series from the United Kingdoms' National Centre for Human
Retrovirology identified to have an inflammatory myopathy.

Methods

Within a 22-year period we identified eight patients with evidence of otherwise unexplained
myopathy. We describe demographics, clinical phenotypes, investigations, histopathology
and management strategies.

Results

We found middle-aged predominance, with median symptom onset at 59 years (range 24-
72). Six patients were female and two male. Three patients had concomitant HTLV-1-
associated myelopathy. All patients exhibited proximal weakness with lower limb
predominance. Five exhibited impaired mobility, three reported myalgia, and four developed
progressive dysphagia.

All patients had an elevated creatine kinase (mean: 996 [336-1989]). Serum muscle
autoantibodies were negative (performed in five patients). Muscle MRI (four patients)
demonstrated oedema and fatty infiltration in the proximal thighs. Muscle biopsy (seven
patients) demonstrated variable pathological findings, but all had myopathic features.
Patients were treated variably with intravenous corticosteroids, oral corticosteroids,
methotrexate, ciclosporin and azathioprine. With treatment, four patients exhibited
biochemical improvement and six reported early symptomatic improvement, however only
one patient reported sustained treatment benefit at 12-month review.

Conclusion

HTLV-1 infection can result in an inflammatory myositis with or without HTLV-1-associated
myelopathy, the prevalence and pathology of which is unknown. This disease process may
be under-diagnosed, and our study helps to raise awareness. Recognition and diagnosis are
vital as immunosuppressive treatments can lead to sustained symptomatic improvement.
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Abstract

HTLV-1 primarily infects CD4 T cells, with a smaller fraction of CD8 T cells, and causes the
neuroinflammatory disease HAM/TSP in fewer than 1% of infected individuals. However, the
relative contributions of infected CD4 and CD8 T cells to HAM pathogenesis remain unclear.
To address this, we profiled infected T-cell states using single-cell 5'-GEX and VD)
sequencing. We analyzed paired peripheral blood mononuclear cells (PBMC) and
cerebrospinal fluid (CSF) samples from 11 patients with HAM. For comparison, we included
PBMC from asymptomatic carriers (ACs) and PBMC and CSF from healthy donors (HDs).

Cell annotation identified ~43,000 CD4 and ~38,000 CD8 T cells. Infected-cell annotation,
defined by HTLV-1 transcripts and CADM1 expression, identified ~2,000 infected CD4 T cells
(3.7%) and ~800 infected CD8 T cells (2.2%). Infected-cell frequency correlated positively
with proviral load, supporting the robustness of this approach. Notably, infected CD8 T cells
were 7.5-fold more frequent in HAM than in ACs, implicating them in disease pathogenesis.

Gene set enrichment analysis (GSEA) showed that infected CD4 T cells were less activated in
ACs, more activated in HAM PBMC, and metabolically reprogrammed in HAM CSF. Infected
CD8 T cells were transcriptionally quiescent in ACs, exhibited interferon-driven activation in
HAM PBMC, and adopted a highly active, metabolically specialized effector state in HAM
CSF. Differential expression analysis further revealed upregulation of CXCR3 (infected CD4)
and CXCR6 (infected CD8) in HAM CSF, suggesting enhanced migration to the inflammatory
site.

Ongoing analyses will refine our understanding of HAM pathogenesis and inform therapeutic
strategies.
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Abstract

Background

The high prevalence of HTLV-1 subtype-C (HTLV-1c) infection and HTLV-1-associated
pulmonary disease (HAPD) in Central Australia, coupled with poorer overall heath and early
mortality for people living with HTLV-1c, prompted an investigation surrounding the host
immunological response and factors contributing to these outcomes.

Methods

PBMCs and plasma were collected from a hospital-based Central Australian cohort (n=95).
Plasma cytokines and soluble T-cell markers were measured by bead-based immunoassay
and PBMC proviral load (PVL) by ddPCR. HTLV-1c-specific T-cell responses were determined
by stimulating PBMCs with peptide libraries and ex vivo T-cell phenotyping by FACS.

Results

We determined a plasma cytokine signature in HTLV-1c infection with hallmarks of both
inflammation and immunomodaulation. CD4 cTFH and Tmem populations were expanded and
chronically activated in HTLV-1c+ donors, correlating to PVL. The Tax-cTFH and Th17
responses were more prominent in HAPD- donors than HAPD+, while the frequency of Env-
specific Tmem correlated to PVL. The Tax-CD8 response was more robust in HAPD-
participants compared to HAPD+.

We characterised three discrete populations of CD4 TEM associated with HTLV-1c infection:
senescent CD57+, chronically activated CD57-HLA-DR+CD38+ and a novel population of
CD57-HLA-DR-CD38+Tim3+. These phenotypes had frequent co-expression of exhaustion
markers Tim-3, PD-1, TIGIT. Similarly, CD8 TEM cells displayed chronic activation and Tim-3+
expression in HTLV-1c+ donors, while GzmB was down-regulated. Soluble Tim-3 was higher
in HTLV-1c+ plasma compared to controls.

Conclusion

We characterised HTLV-1c-specific responses that may correlate with disease protection.
Strikingly, we found chronic T-cell activation was prominent in HTLV-1c infection and HAPD,
and displayed hallmarks of exhaustion.
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Abstract

Background: Clinical management of adult T-cell leukemia/lymphoma (ATL) varies globally,

but its impact on outcomes remains poorly characterized. Similarly, the regional differences
of ATL subtypes remains unknown. We compared clinical features and survival across world
regions.

Methods: We conducted a multicenter cohort study including adult patients (>18 years) with
ATL diagnosed during 2000-2023 from Japan (n=366), Latin America (n=365), the United
States (US; n=354), and the United Kingdom (UK; n=88). Endpoints included distribution of
ATL subtypes and overall survival (OS). We used Kaplan-Meier for survival analyses.

Results: Of 1173 patients, acute ATL was significantly more frequent in Japan (59%)
compared to the US (45%), South America (36%), and the UK (24%) (P<0.0001). Conversely,
lymphomatous ATL predominated in the UK (53%), South America (51%), and the US (45%)
compared to Japan (20%) (P<0.0001). Chronic (range 8-16%) and smoldering (range 2-8%)
subtypes were similarly distributed across regions. With a median follow-up of 37 months
(interquartile range 15-68), the 3-year OS rates across regions were similar for acute
(range=11-25%; P=0.050), lymphomatous (range=15-34%; P=0.074), and smoldering
(range=60-83%; P=0.787) ATL. Survival for chronic ATL was higher in the US (79%) and UK
(86%) versus Japan (41%) and Latin America (49%) (P=0.004). Age-adjusted survival curves
supported these findings.

Conclusion: The distribution of ATL subtypes vary globally, and OS for aggressive subtypes
remains poor across world regions. Our findings could guide the design of clinical studies by
optimizing patient accrual and highlight the unmet need for novel, accessible therapies
through international collaboration.

Table. ATL subtype distribution and survival.
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Abstract

Background: Adult T-cell leukemia/lymphoma (ATLL) is a rare, highly aggressive malignancy
caused by lifelong infection with human T-leukemia virus type 1 (HTLV-1). Although HTLV-1
may be acquired through sexual or parenteral routes, ATLL develops almost exclusively
among individuals infected early in life, most commonly via breastfeeding. Japan’s long-
standing maternal HTLV-1 screening and counseling programs have substantially reduced
mother-to-child transmission. In contrast, the U.S. has no routine maternal or perinatal
HTLV-1 screening and no systematic surveillance of vertical transmission, despite large
immigrant populations from HTLV-1—endemic regions, particularly the Caribbean.

Methods: Using population-based cancer registry data from all 50 U.S. states (2005-2022),
we identified 3,228 ATLL cases and examined incidence by race/ethnicity and birthplace.
Birth-country—specific analyses were conducted in a subset of states with high completeness
of birthplace data, and sensitivity analyses addressed potential misclassification with
peripheral T-cell ymphoma-not otherwise specified.

Results: ATLL incidence was substantially elevated among Caribbean-born individuals
compared with U.S.-born populations, with heterogeneity by country of origin. Overall five-
year survival was 23.8% (95% Cl: 21.1-26.5), consistent with the aggressive natural history of
ATLL, with more favorable outcomes observed for cutaneous or marrow-dominant
presentations relative to nodal disease.

Conclusion: These findings demonstrate that ATLL disproportionately affects HTLV-1—
endemic immigrant communities in the U.S. and highlight a major, underrecognized
opportunity for primary cancer prevention. The continued absence of maternal HTLV-1
screening represents a critical gap in U.S. public health practice. Targeted surveillance,
counseling, and prevention strategies in high-risk populations may substantially reduce
future ATLL burden.
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Abstract

Background

Human T-cell lymphotropic virus type 1 (HTLV-1) affects 10-20 million people worldwide.
Southwestern Colombia is an endemic area, but clinical descriptions across age groups are
limited. This study characterizes pediatric, adult, and pregnant patients with confirmed
HTLV-1 infection.

Methods

We conducted a retrospective case series of all patients diagnosed with HTLV-1 by Western
blot at a referral hospital between January 2021 and December 2023. Demographic, clinical,
and laboratory data were extracted from medical records and analyzed descriptively.

Results
Forty-four patients were included: 23 pediatric (52.3%), 16 adults (36.4%), and 5 pregnant
women (11.3%).

Pediatric group (mean age 9.9 years; 69% male): malnutrition (45.5%), anemia (52.2%),
pulmonary coinfections (52.2%)—Aspergillus spp. and Mycobacterium tuberculosis—
infective dermatitis (47.8%), chronic lung disease (34.8%), and neurological complications
(17.4%). Two cases of early-onset adult T-cell leukemia/lymphoma (ATLL) occurred; one
death was recorded.

Adult group (mean age 48.5 years; 56.3% female): ATLL (56.3%), neurological involvement
(43.7%), and opportunistic infections (including methicillin-resistant Staphylococcus aureus
and Pseudomonas aeruginosa). Mortality reached 68.7%, among ATLL cases.

Pregnant group (mean age 33 years; mean gestational age 31.6 weeks): all were
asymptomatic; four lacked hepatitis B immunity. Risk factors included transfusion, tattoos,
and sexual violence. No HIV or hepatitis C virus coinfections were detected.

Conclusion

HTLV-1 in this region presents age-specific burdens, from severe pediatric coinfections to
lethal adult ATLL, and missed prevention in pregnancy. Targeted screening and follow-up are
urgently needed to reduce transmission and improve outcomes.
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Abstract

Vertical and sexual transmissions allow HTLV-1 to silently persist across multiple generations
within the same family. We aimed to determine the prevalence of HTLV-1 infection among
family members of people living with HTLV (PLWHTLV). We conducted a systematic review
following Preferred Reporting Items for Systematic reviews and Meta-Analyses (PRISMA)
guidelines (PROSPERO: CRD420251039648), including original observational studies that
investigated HTLV-1 infection among family members of PLWHTLV. Studies were excluded if
confirmatory tests were not used; if differentiation from HTLV-2 was not possible; or if
family-level data could not be extracted. 4,954 studies were identified (PubMed, LILACS,
Embase, and SciELO). After removing duplicates and screening title/abstract followed by full-
text review, 57 studies were included, with 2,543 index cases and 6,085 family members, of
whom 1,531 were infected. Pooled prevalence of HTLV-1 infection among family members
was 29.62% (95% Cl: 24.18-35.32%; 12 = 90%, p < 0.0001). Offspring and sexual partners
showed the highest prevalence, 13.66% (95% Cl: 8.59-19.53%) and 11.46% (95% Cl: 7.83—
15.58%), respectively. Siblings had a prevalence of 7.33% (95% Cl: 4.00-11.36%). Mothers
showed the lowest pooled prevalence at 3.86% (95% Cl: 2.46-5.47%), followed by fathers
(2.94%, 95% Cl: 0.47-6.76%). Prevalence was 5.02% (95% Cl: 2.60-7.99%) among other
relatives. Between-group differences were significant (Q = 26.72, df = 5, p < 0.0001). There is
substantial intrafamilial clustering and transmission of HTLV-1, particularly among sexual
partners and children. Prioritizing these groups for testing could support early diagnosis,
counseling, and prevention of onward transmission.
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Abstract

Background: Assessment of HTLV-1 proviral load (PVL) is important for identifying
individuals at high risk of developing HTLV-1-associated diseases. Most PVL assays analyse
peripheral blood mononuclear cell (PBMC) genomic DNA (gDNA). However, the high cost of
isolating PBMCs and limited sample stability are significant barriers to providing PVL testing
broadly, particularly in resource limiting settings. Here, we compared PVL quantification in
DNA extracted directly from EDTA whole blood (WB, stored for up to 2 weeks), dried blood
spot (DBS) cards and PBMC.

Methods: EDTA blood was collected from HTLV-1-infected patients at the National Centre
for Human Retrovirology (n=80). gDNA was extracted from PBMCs isolated on day0; EDTA
WB at three timepoints (day0, 7 and 14); and DBS cards collected on day 0 and stored for 2-3
months before DNA extraction. PVL was assessed by qPCR.

Results: Proviral DNA was detected in all sample types in which the PBMC PVL was >0.26%,
including gDNA extracted from WB stored at room temperature for 14 days pre-extraction
and DBS cards stored for 3 months. DBS and day0 WB PVLs were systematically ~0.5 fold
lower than PBMC PVLs, with PVL rising in WB samples with extended storage.

Conclusion: Proviral DNA was detectable in gDNA from WB stored for 14 days before gDNA
extraction, suggesting the potential use of stored EDTA blood for HTLV detection. Since DBS
and WB PVL values are similar to PBMC PVL, DBS cards and WB could be used for sample
collection in areas with limited laboratory resources.
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Evaluation and comparison of HTLV-1 proviral load using different
methods

Gabriel Franco, Andreas Stocker, Eduardo Netto, Carlos Brites

Federal University of Bahia, Salvador, Brazil
Abstract

Objectives: To compare the performance and agreement among different methodologies for
HTLV-1 proviral load (PVL) quantification using gPCR. Methods: Cross-sectional study with 66
individuals with HTLV-1 infection. Six gPCR quantification methodologies were employed,
including: per volume (uL) quantifications using the Tamegado-Lopes method (two targets
and leucocytes count) and absolute quantification (one target and standard curve); and cell-
normalized quantifications, using 1000 leukocytes (Whole Blood, Buffy Coat, and PBMCs) or
1000 lymphocytes (CD4+) (two targets and standard curve). Associations were evaluated by
Pearson correlation, and agreement by Bland-Altman and the Concordance Correlation
Coefficient (CCC). Results: All PVL methodologies showed an overall positive and significant
correlation (R? between 0.760 and 0.928; p < .001), but had significantly different mean PVL
(p <.001). The highest agreement (CCC: 0.866) was observed between the two plL
quantification methods, with a systematic bias of 0.273 log units. Agreement between CD4+
guantification and leukocyte-normalized quantifications (Whole Blood, Buffy Coat, and
PBMCs) was moderate (0.52-0.55-0.78), showing systematic biases (0.52-0.53-0.21 log).
Conclusion: The study demonstrated that the methodologies have a strong correlation with
each other, especially when compared with CD4+ and PBMCs. One target, absolute
guantification per pL seems to be the prefearble method for large-scale application, due to
the good correlation, use of a single target, and use of whole blood samples, offering
reduced costs and greater practicality.
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HTLV-I family cluster with varied outcomes and a potential exposure-
related HTLV-I seroindeterminate status

Jessica Cuenca-Iglesias?, Gabriela Garrido-Pinzas?, Nyater Ngouth?, Eduardo Gotuzzo?, Steven
Jacobson?

Ynstituto de Medicina Tropical “Alexander von Humboldt” (IMTAvH), Universidad Peruana
Cayetano Heredia, Lima, Peru. 2National Institute of Neurological Disorders and Stroke,
National Institutes of Health (NINDS/NIH), Bethesda, USA.

Abstract

BACKGROUND

HTLV-I frequently clusters within families through vertical and sexual transmission. Long-
term observation of affected families provides insight into the diverse outcomes of
exposure.

METHOD

We reviewed clinical and laboratory data from a family monitored at the HTLV-I Unit
of the IMTAVH in Lima, Peru. Laboratory testing was performed at IMTAVH and
NINDS/NIH using the same serum and PBMC DNA samples collected in 2024.

RESULTS

A two-generation family affected by HTLV-I was identified (Figure 1). The mother (I-2) was
HTLV-I positive, had a history of strongyloidiasis, and developed HTLV-I-associated
myelopathy/tropical spastic paraparesis (HAM/TSP). Among her five adult offspring, two
daughters (ll-1 and 1l-2) were also HTLV-I positive and had a history of strongyloidiasis. The
eldest daughter (11-1) developed acute adult T-cell Leukemia/Lymphoma (ATL) 28 years after
her strongyloidiasis diagnosis. ELISA and WB testing showed that II-4 and 1I-5 were HTLV-I
seronegative. In contrast, IlI-3 was negative by ELISA but demonstrated a seroindeterminate
WB pattern with p19 reactivity. Only the two seropositive daughters (II-1, 1I-2) were
breastfed for more than a year; 1I-3 and II-5 were breastfed for less than six months; and 1I-4
was not breastfed. Additionally, 11-3 is genetically more closely related to his HTLV-I positive
siblings (II-1, 11-2).

CONCLUSION

We hypothesize that limited early-life exposure to HTLV-I, such as short-duration
breastfeeding, could induce partial immune responses without establishing
persistent infection, potentially resulting in seroindeterminate WB results. A
negative ELISA result is not sufficient; WB and PCR confirmation should be
incorporated into the screening process.
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Figure 1. Family genogram.

11-1: breastfed for 1-2 years, HTLV-I/Il ELISA and WB unavailable; HTLV-I PVL (qPCR, IMTAVH): 100%.

I reastfed for 1-2 years; HTLV-I/Il ELISA and WB unavailable; HTLV-1 PVL (qPCR, IMTAVH): 13.95%.

Il reastfed for 0-6 months; HTLV-I/Il ELISA: non-reactive; HTLV-I/Il WB (NINDS/NIH): seroindeterminate (p19 reactivity only); HTLV-I PVL: unavailable.

Il 0 breastfeeding; HTLV-I/Il ELISA: non-reactive; HTLV-I/Il WB (NINDS/NIH): seronegative; HTLV-I PVL (QPCR, IMTAVH and ddPCR, NINDS/NIH): undetectable.
11-5: breastfed: 0-6 months; HTLV-I/Il ELISA: non-reactive; HTLV-I/Il WB (NINDS/NIH): seronegative; HTLV-I PVL: unavailable.




Improving access to and quality of Molecular Testing for HTLV globally

Philippa Hetzel!, Graham Taylor?, Aileen Rowan?, Tatiane Assone Casseb®*, Nick
Vandegraaff!, Daniel Bradshaw®, Carolina Rosadas?, Tomoo Sato®, Yoshihisa Yamano®,
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Kerstin Malm?'!, Mirna Biglione®

1St Vincent's Institute of Medical Research NRL division, Melbourne, Australia. 2Imperial
College, London, United Kingdom. 3Institute of Tropical Medicine of S3o Paulo, Sdo Paulo,
Brazil. *University of S3o Paulo Medical School, S0 Paulo, Brazil. UK Health Security Agency,
London, United Kingdom. 6St. Marianna University School of Medicine, Kanagawa, Japan.
’Japan Institute for Health Security, Tokyo, Japan. 8Mashhad University of Medical Sciences,
Mashad, Iran, Islamic Republic of. °CONICET-Universidad de Buenos Aires, Buenos Aires,
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Abstract

IRVA’s Testing Working Group supports the development of in-house molecular assays to
detect HTLV, improve accuracy, reliability and access to molecular testing methods globally
including to distinguish HTLV-1 from HTLV-2 because there are no commercial molecular
tests available globally. We work towards standardizing assays by developing reference
materials and providing advice regarding test methods, protocols and testing guidelines.

Methods

A workplan was developed to guide the activities. Laboratory experts shared their in-house
protocols in a consistent format. Protocols were compared in terms of sample types, limits
of detection, standards, qualitative v quantitative, reagents and equipment. Work has
commenced to develop standardized reference material which will ensure the quality and
consistency of testing services.

Results

Ten laboratories from seven countries (Australia, Argentina, Brazil, Iran, Japan, Sweden and
UK) shared protocols. Whilst HTLV-1 Tax is the common target, assays varied between
uniplex and multiplex and the use of standards. Most assays were

qualitative. Standardization between laboratories is uncommon.

Conclusion

HTLV services around the globe have independently developed molecular assays to detect,
genotype and in some cases quantify HTLV-1 and HTLV-2 infections. The relative advantages
and disadvantages of each method will enable countries without access to molecular testing
to choose the most suitable diagnostic protocol depending on regional needs, capability and
financial capacity. With the WHO developing HTLV-1 Clinical and Testing Guidelines for
publication in 2026, the demand for testing services is expected to increase as countries
adopt best practice in detection and management of HTLV-1.
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Symposium 5 — Animal models

DTG use is associated with sustained decrease in HTLV-1 proviral load,
that persists after 6 months of therapy interruption

Carlos crbrites?, Maria Belen-Arriaga?, Rafaela Mayoral?, Estela Luz?

'Federal University of Bahia, Salvador, Brazil. 2Fundac¢3o Bahiana de Infectologia, Salvador,
Brazil

Abstract

Background: High HTLV-1 proviral load (PVL) is associated with viral persistence and higher
risk of associated diseases. We evaluated the effect of dolutegravir use (DTG) at week 96 and
after 6 months of therapy interruption on HTLV-1 proviral load (PVL)

Method: In a randomized trial people with HTLV-1 infection used either DTG or Vitamin C
(VTC). After 48 weeks, VTC participants could switch to DTG group. HTLV-1 PVL was
measured at baseline, week 48, week 96 and six months after week 96 (post-w96). To
evaluate the PVL in symptomatic individuals we performed an unsupervised hierarchical
cluster analysis. The different clusters were defined by the similarity of PVL values, using
dendrograms denoting the Euclidean distances. Delta values were calculated as the
difference between the PVL values between visits (PVL at baseline, after 48/96 weeks and
after 6 months post-therapy).

Results: We analyzed data from 43 symptomatic participants (24 initiated and maintained
DTG therapy and 19 participants initiated with VTC and switched to DTG after 48 weeks).
Figure 1 shows the hierarchical clusters, the delta values from baseline to 48/96 weeks and
PVL after 6 months of therapy interruption. Participants with higher decrease in PVL showed
a persistent effect of DTG in post-therapy evaluation.

Conclusions: DTG use for 96 weeks was associated with a sustained decrease in PVL, even
after stopping treatment, suggesting a sustained decrease in HTLV replication that persisted
after therapy interruption.
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Figure 1. Variation in proviral load values by study visit. Hierarchical cluster analysis
employing Ward’s unsupervised method between (A) Dolutegravir (DTG) and (D) switch
DTG groups. Panels show delta (A) and standard deviation of proviral load (PVL) values in
each identified cluster in (B) DTG and (E) switch DTG groups. Additionally, we calculated
the PVL delta of post week 96 and baseline for each study group (C and F).
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Contribution to lung inflammation of genetic determinants in the
HTLV-1C envelope

Sarkis Sarkis, Anna Gutowska, Massimilliano Bissa, Mohammad Arif Rahman, Cynthia Pise-
Masison, Genoveffa Franchini

National Cancer Institute, Bethesda, USA
Abstract

HTLV-1 type A is an oncogenic virus that causes leukemia and a debilitating paralysis of lower
limbs, is present worldwide. In contrast, HTLV-1 type C is mainly relegated to Oceania and is
predominantly link to lung obstructive disease. We demonstrated previously that infection
of macaques with HTLV-1A/Co-IL, a chimeric virus encompassing the 3’ end of HTLV-1 type C,
but not the envelope region, is associated to the development of lung bronchiectasis. In here
we added to the chimeric HTLV-1A/Co-IL also the type C envelope gene to generate the
chimeric HTLV-1 A/CE-L. Strikingly, infection of macaques with HTLV-1A/CE-L results in
significantly higher lung infiltrates of pDC, mDC, neutrophils, and monocytes producing IL-8,
rather than the anti-inflammatory pro-resolution cytokine IL-10, when compared to
infection with either HTLV-1A or HTLV-1 A/ Co-IL. These data demonstrate that viral genetic
determinants included in the Type-C envelope open reading frame, or the envelope protein
per se, augment lung inflammation. Whether the increased inflammation will associate also
with exacerbation of lung disease is under investigation.
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Efficient induction of anti-HTLV-1 neutralizing antibodies by
immunization with LNP-mRNA expressing a membrane-anchored Env
SU trimer

Hiroshi Ishii', Midori Nakamura-Hoshi?, Rena Sakamoto?, Akira Ainai?, Yasuhiro Hayashi?,
Theodore Asigbee Worlanyo?, Tetsuro Matano?3

INational Institute of Infectious Diseases, Japan Institute for Health Security, Tokyo, Japan.
2Institute of Medical Science, University of Tokyo, Tokyo, Japan. 3Joint Research Center for
Human Retrovirus, Kumamoto University, Kumamoto, Japan

Abstract

Background: Development of an effective HTLV-1 vaccine is an important strategy for global
HTLV-1 control. In our recent study of immunization with a Sendai virus vector expressing an
HTLV-1 Env antigen followed by an HTLV-1 challenge, immunized macaques inducing anti-
HTLV-1 neutralizing antibodies (NAbs) were protected whereas those without detectable
NAbs were infected (Mol Ther, 32:2328-2339, 2024). This results indicate the rationale for
strategies aimed at efficient anti-HTLV-1 NAb induction in prophylactic HTLV-1 vaccine
development. In the present study, we compared several Envimmunogen constructs for
LNP-mRNA platform to develop a prophylactic vaccine efficiently inducing anti-HTLV-1 NAbs.

Methods: LNP-mRNAs encoding SU-TM (full-length HTLV-1 Env), SU monomer (Env surface
gp46 subunit), SU trimer (a trimerized SU), and a membrane-anchored SU trimer were
constructed, respectively (produced by Moderna, Inc.).

Results: Western blot analyses revealed that SU-TM expression is poor whereas other three
types of immunogens are efficiently expressed by mRNA. Intramuscular immunization of
mice with these LNP-mRNA constructs induced detectable NAbs in all mice, but mice
immunized with SU-TM and SU monomer showed low levels of NAbs. SU trimer induced
higher levels of NAbs and membrane-anchored SU trimer induced the highest.

Conclusion: These results indicate that membrane-anchored SU trimer can be a promising
immunogen candidate for anti-HTLV-1 LNP-mRNA vaccine platform.
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Combination antiretroviral therapy and MCL-1 inhibition mitigate
HTLV-1 infection in vivo

James P. Cooney?, Ashley Hirons?, Natasha Jansz2, Cody C. Allison?, Peter Hickey?, Charis E.
Teh?, Tania Tan?, Laura F. Dagley?, Jumana Yousef?, David Yurick?, Georges Khoury?, Simon P.
Preston?, Philip Arandjelovic!, Kathryn C. Davidson?, Lewis J. Williams?, Stefanie M. Bader?, Le
Wang?, Reet Bhandaril, Liana Mackiewicz?, Geoffrey J. Faulkner?, Daniel H. Gray?, Lloyd
Einsiedel?, Damian F. J. Purcell?, Marcel Doerflinger!, Marc Pellegrini*

The Walter and Eliza Hall Institute of Medical Research, Parkville, Australia. 2The Peter
Doherty Institute for Infection and Immunity, Melbourne, Australia. 3Mater Research
Institute-University of Queensland, Woolloongabba, Australia. *Centenary Institute Medical
Research Foundation,, Camperdown, Australia

Abstract

Background: Satisfactory preventative or therapeutic drugs are lacking for HTLV-
1. We established and characterized humanized mouse models of HTLV-1 subtype-C
and subtype-A.

Methods: Humanised mice were generated by intra-facial injection of CD34* human stem
cells into 1-2 day old NOD-scid IL2Rg™" pups. Reconstitution of human immune cell
populations in mice was confirmed at 16-weeks of age before infection by intraperitoneal
injection of irradiated HTLV-1-infected primary T-cells. Mice were administered
antiretrovirals by daily oral gavage, and the BH3-mimetic S63845 (MCL-1 antagonist) i.v. for
3 weeks. HTLV-1 PVL, circulating human immune cells, systemic inflammation and tissue
infiltration was quantified in at bi-weekly intervals.

Results: Infection in HTLV-1 subtype-C disease appeared slightly more aggressive than in
subtype-A, which may underpin increased risk for infection associated pulmonary
complications in HTLV-1c. Combination antiretroviral therapy with Tenofovir and
Dolutegravir at clinically relevant doses significantly reduced HTLV-1c transmission and
disease progression in vivo, and our recent data indicate that long-acting treatment may be
possible with Cabotegravir. Single cell RNAseq and intracellular flow cytometry identified
dysregulated intrinsic apoptosis in HTLV-1c infected cells in vivo. Treatment with S63845
killed HTLV-1c-infected cells in vivo, and significantly delayed disease progression when
combined with tenofovir and dolutegravir in mice.

Conclusion: Our data suggests combination antiretroviral therapy with MCL-1
antagonism may represent an effective, clinically relevant, potentially curative
strategy against HTLV-1c. We are now expanding our efforts towards next-
generation therapeutics with decreased treatment toxicity and increased cell
specificity by utilizing precision targeting of T cells by LNP-based delivery of RNA
therapeutics.
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A small polypeptide encoded by antisense long non-coding RNAs
mediates bovine leukemia virus replication

Thomas Jouant?, Thomas Joris?, Jean-Rock Jacques?, Léa Bulsei’, Songkang Qin?, Mei Ren?,
Yunhang Zhang?, Arnad Lavergne?, Antoine Gross?, Luc Willems?

tUniversity of Liege, Gembloux, Belgium. 2University of Liege, Liege, Belgium. 3University of
Montpellier, Montpelier, France

Abstract

Background: Bovine leukemia virus (BLV) induces a lymphoproliferative disease in ruminant
species. The provirus transcribes antisense RNAs (AS1-S/L and AS2) from a promoter located
in the 3’ LTR. Reduction of antisense transcription impairs viral replication and oncogenesis
(Joris et al., PLoS Pathog. 20, €1012659). Although these antisense RNAs are predicted to be
non-coding, AS1 contains a 264 bp open reading frame (AS-ORF). We investigated whether
this ORF encodes a polypeptide and assessed its role in viral replication and pathogenesis.

Methods: A Nano-Glo/AS-ORF fusion protein was immunoprecipitated using sera from BLV-
infected animals, followed by quantification of luciferase activity. The effect of the AS-ORF
on transcription was analyzed using luciferase-based reporter assays in cell culture and RNA
sequencing of primary peripheral blood mononuclear cells (PBMCs). Subcellular localization
of the AS-ORF protein was examined by confocal microscopy. Replication of a BLV molecular
clone carrying a mutation in the AS-ORF initiation codon was evaluated in sheep.

Results: Antibodies recognizing the AS-ORF were detected in sera from BLV-infected sheep,
supporting in vivo expression of the corresponding protein. The AS1-ORF protein enhanced
basal transcription from the viral promoter and modulated the AP-1 signaling pathway.
Mutation of the AS-ORF reduced viral infectivity in cell culture and resulted in lower proviral
loads in experimentally infected sheep.

Conclusion: Although BLV antisense transcripts are predicted to be non-coding, the
detection of anti-AS-ORF antibodies and the reduced replication of a BLV mutant unable to
express the AS-ORF protein demonstrate the biological relevance of this previously
unrecognized open reading frame.
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HTLV-1 Hbz is a central determinant of viral persistence and oncogenic
clonal expansion

Cameron Phelps, Pearlly Yan, Huabao Wang, Tina Wang, Altan Turkoglu, Jon Miller, Selen
Yilmaz, Lianbo Yu, Stefan Niewiesk, Amanda R. Panfil

The Ohio State University, Columbus, USA
Abstract

The retrovirus human T-cell leukemia virus type 1 (HTLV-1) infects CD4+ T cells, driving clonal
cellular proliferation and eventual development of adult T-cell leukemia/lymphoma (ATLL).
Herein, we investigated HTLV-1-induced lymphoproliferative disease in humanized mice.
HTLV-1 infection caused disease in the mice with clinical signs and death within 4-6 weeks.
By 4 weeks, hallmarks of HTLV-1-mediated disease (T-cell proliferation, detectable proviral
load, and soluble IL-2Ra) were significantly elevated. The HTLV-1 gene Hbz promotes
survival, proliferation, and immune evasion of infected T cells. To dissect the in vivo role(s) of
Hbz RNA and protein, we infected humanized mice with HTLV-1 mutants: wild type Hbz
(+RNA, +protein), AHbz (+RNA, -protein), and SAm (-RNA, -protein). Absence of Hbz RNA or
protein significantly reduced proviral load, soluble IL-2Ra, and lymphocyte infiltration in the
lungs and liver. Using limited cell mMRNA sequencing of infected CD4+ T cells, we
characterized the cellular transcriptome. Similar to HTLV-1-infected patient data, we found
T-cell receptor oligoclonality and an increase in genes responsible for cellular proliferation,
growth, migration, and immune suppression after viral infection. Conversely, disruption of
Hbz protein and RNA resulted in intermediate clonality and reduced expression of these
genes. We observed a qualitative difference in the HTLV-1.AHbz and SAm mutant infected
animals, marked by the loss of pathways that suppress apoptosis, antigen presentation,
autophagy, and regulation of clonal proliferation. Our results demonstrate Hbz protein and
RNA are essential for persistence and oncogenesis of transformed cells, with Hbz protein
being particularly important in immune evasion and suppression.
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Loss of viral enhancer and viral CTCF binding site impairs Hbz
expression and HTLV-1 persistence

Rocio Zaldivar, Amelie Mockbee, Cameron Phelps, Patrick Green, Stefan Niewiesk, Amanda
Panfil

The Ohio State University, Columbus, USA
Abstract

Human T-cell leukemia virus type 1 (HTLV-1) integrates its genetic material within the host
genome, forming a provirus. Encoded on the anti-sense genomic strand, the viral gene Hbz is
consistently expressed throughout infection and disease. Previous studies have
demonstrated Hbz promotes survival, cellular proliferation and immune escape of infected
T-cells. Recently, two regulatory DNA elements within the HTLV-1 provirus have been
identified: a viral CTCF-binding site (vCTCF-BS) that limits the spread of repressive DNA
methylation, and a downstream viral enhancer (vEnhancer) bound by ELK-1 and SRF
transcription factors. Our previous studies demonstrated that loss of either element
individually reduced Hbz expression in vitro, but had minimal impact in vivo, suggesting
potential functional redundancy or cooperation. Herein, we investigated the combined
contribution of the vCTCF-BS and vEnhancer to regulate Hbz and viral persistence. We have
constructed mutant proviral clones lacking the vCTCF-BS, vEnhancer, or both elements, and
established stable virus-producing cell lines. All mutant viruses were capable of infecting and
immortalizing T cells in vitro. However, gPCR analyses revealed that primary T cells
immortalized with the HTLV-1.AvCTCF-BS/vEnhancer virus had significantly less Hbz
expression and integrated provirus compared to wt or single mutant virus alone. Using the
rabbit model of HTLV-1 infection and persistence, our preliminary in vivo studies similarly
showed reduced proviral load and Hbz expression following combined loss of vCTCF-BS and
vEnhancer. Collectively, our findings support a cooperative role for the vCTCF-BS and
vEnhancer in maintaining Hbz expression and viral persistence.
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HTLV-1c Integration Rewires Host Nuclear Architecture and Enhancer
Regulation in Infected T-Lymphocytes

Natasha Jansz?, Ashley Hirons!, Nathan Smits?, James Cooney?, Sarah Collins?, Lewis
Williams3, Marc Pellegrini®, Marcel Doerflinger?, Geoff Faulkner?, Damian Purcell®

The Doherty Institute - University of Melbourne, Melbourne, Australia. 2Mater Research -
The University of Queensland, Brisbane, Australia. 3WEHI, Melbourne, Australia. *Centenary
Institute, Sydney, Australia

Abstract

Background: HTLV-1 proviral integration has profound consequences for the genome of
infected T-lymphocytes. Genetic mutations, epimutations and aberrant transcriptional
programs contribute to the development of HTLV-1 associated disease, and culminate in the
emergence of flower cells - atypical lymphocytes with multilobate nuclei. We were
interested in the molecular changes that precede and define atypical flower nuclei that are
characteristic of HTLV-1 infection.

Methods: To resolve how HTLV-1 integration rewires host nuclear architecture, we applied
Oxford Nanopore long-read sequencing to map genetic and DNA methylation changes in
infected T-lymphocytes within a humanised mouse model of HTLV-1c infection and disease.
We profiled lymphocytes isolated from blood and secondary lymphoid organs at early and
late time points post-infection, capturing both pre-disease and late-stage disease states. We
integrated these data with chromatin conformation capture to model large-scale chromatin
reorganisation following infection.

Results: Our analyses reveal widespread loss of DNA methylation concentrated at enhancers
in CD8* T cells, suggesting that ectopic enhancer activation within this reservoir may be a
defining feature of HTLV-1 persistence and immune dysfunction.

Conclusion: These findings provide new insight into how viral integration reshapes host
genome regulation, linking epigenetic reprogramming and 3D genome organisation to the
establishment and progression of HTLV-1-associated disease.
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Symposium 6 — ATLL (General)

Glucose dynamics predict Post-Transplant Relapse in ATL, revealing
broad metabolic reprogramming confirmed by multi-cohort cross-
omics analysis
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Abstract

Adult T-cell Leukemia/Lymphoma (ATL) is an aggressive HTLV-1-associated malignancy.
Allogeneic stem cell transplantation (AlloSCT) is the only curative modality, but success is
limited by high relapse. We hypothesized that HTLV-1 receptor GLUT1 and downstream
metabolic pathways underpin ATL pathogenesis.

Retrospective clinical data of 21 US ATL patients undergoing AlloSCT was integrated with
[18F]FDG-PET imaging and paired whole genome sequencing. In vivo imaging showed that
aggressive ATL is highly glycolytic (SUVmax >10). Changes (%) in pre- and post-conditioning
serum glucose significantly predicted relapse-free survival in multivariate Cox regression
(HR=1.99 95% Cl [1.29-3.70], p=0.0009), independent of age, sex, Graft-Versus-Host-Disease,
ATL subtype (acute/lymphoma), or pre-existing diabetes. We found significant enrichment
(FDR g<0.05) in mutated genes corresponding to glycolytic/insulin signaling and
(phospho)lipid/choline metabolism pathways, as well as cancer-related and oncogenic viral
pathways (HPV/KSHV/HBV), which we validated in two published Japanese ATL cohorts.
These findings were confirmed by plasma metabolomic analysis (n=64). Tracking disease
evolution, metabolomics revealed glucose and citrate were strongly decreased but
glutamine, fatty acids and alanine increased in Asymptomatic individuals (AS) compared to
uninfected controls. In ATL, total fatty acids and glutamine were profoundly decreased,
while acetate levels rose, as compared to AS. Transcriptomic meta-analysis (n=138) mapped
to metabolic flux networks revealed that glycolysis and biosynthetic shunts (TCA cycle, Fatty
Acid Synthesis) were activated.

In conclusion, post-alloSCT glucose dynamics strongly predict relapse-free survival in ATL.
Metabolic reprogramming begins early during asymptomatic HTLV-1 infection and
culminates in a glycolytic—acetate-dependent phenotype in ATL.
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Towards the validation of the Viral Clonality Evenness (VCE) index: a
novel prognostic biomarker for adult T-cell leukemia
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Abstract

Background

Adult T-cell leukemia/lymphoma (ATL) is an aggressive malignancy that develops after
decades of asymptomatic infection with human T-cell leukemia virus type-1 (HTLV-1). The
lifetime risk of progression among carriers is estimated at 2—7%. Current risk stratification
relies largely on proviral load (PVL), which is limited by high false-positive rates and failure to
identify a subset of carriers at genuine risk. We recently developed the Viral Clonality
Evenness (VCE) score, derived from NGS-based clonality analysis, as a novel prognostic
biomarker that outperforms PVL in predicting progression to ATL. Independent validation is
required prior to clinical implementation.

Methods

Building on a pilot study of HTLV-1 carriers from the nationwide Japanese JSPFAD cohort,
we expanded NGS clonality testing and VCE scoring to include asymptomatic carriers and
ATL patients from multiple geographical regions. We evaluated wet-lab conditions and
bioinformatics parameters to assess the impact of viral polymorphisms, multiple HTLV-1
integrations, and 5’LTR-defective proviruses on assay performance.

Results

VCE performance was independently confirmed across populations and exhibited
informative temporal dynamics. Assay robustness was maintained despite viral
polymorphisms, sample shipping, and handling conditions. NGS clonality analysis revealed
frequent multiple viral integrations within single pre-malignant or transformed T-cell clones,
sometimes combined with type-2 defective proviruses, and demonstrated the utility of VCE
for monitoring therapeutic response.

Conclusion

This study provides the first independent multi-population validation of VCE. These findings
support integration of clonality sequencing and VCE into clinical risk stratification and
monitoring frameworks and inform prospective trials of preemptive intervention in high-risk
asymptomatic carriers.
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Abstract

Background:

Adult T-cell leukemia-lymphoma (ATL) exhibits marked clinical heterogeneity, and current
prognostic systems based on the Shimoyama classification rely primarily on morphology and
conventional laboratory findings. We evaluated whether flow-cytometric profiling of HTLV-
1-infected CD4* T cells (HAS-Flow) and absolute CD4 count could refine prognostic
assessment in non-aggressive ATL.

Methods:

We retrospectively analyzed 227 HTLV-1-infected individuals in Japan (derivation cohort)
and 81 in the United Kingdom (validation cohort). Flow cytometry categorized patients into
G1-G4 groups according to the proportion of CADM1*/CD7" cells. Clinical outcomes were
compared across HAS-Flow groups and by absolute CD4 count (cutoff 1500 cells/uL) using
Kaplan—Meier and Cox analyses.

Results:

In the derivation cohort, 4-year progression-free survival (PFS) rates were 100% for G1-2,
94.2% for G3, and 55.7% for G4 (P < 0.01). Absolute CD4 count >1500 cells/uL identified
patients with significantly shorter PFS and overall survival. The piecewise linear regression
model confirmed a change in the relationship between lymphocyte and CD4 counts above
this threshold. Combining HAS-Flow and CD4 count further stratified outcomes, with G4
patients showing poor prognosis irrespective of CD4 count level. The UK validation cohort
reproduced the prognostic value of CD4 count >1500 cells/uL.

Conclusions:

HAS-Flow and absolute CD4 count provide additive prognostic information beyond the
classical Shimoyama classification. Given its accessibility and low cost, absolute CD4 count
may serve as a practical biomarker for global risk assessment of HTLV-1-infected individuals,
while HAS-Flow offers finer stratification when available.
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Abstract

Human T-cell Lymphotrophic Virus Type-1 is the etiological agent of Adult T-cell
Leukemia/Lymphoma (ATLL), an aggressive malignancy that is associated with an overall
survival of only 6.9 months in the United States. Mutations in the epigenetic regulator and
global transcriptional activator, E1A binding protein (EP300), is being increasingly reported in
Adult T-cell leukemia/lymphoma (ATLL) patients diagnosed in North America. However, the
mechanistic contribution of EP300 dysregulation to ATLL initiation and progression are
currently unknown. Here, using ATLL patient cells and an p300-selective PROTAC degrader,
as a pharmacologic tool, we reveal that EP300-mutated cells display prolonged cell cycle
kinetics, due to pronounced dysregulations in DNA replication dynamics leading to persistent
genomic instability. Aberrant DNA replication in EP300-mutated cells is characterized by
elevated replication origin firing due to increased replisome pausing genome-wide. We
demonstrate that EP300 deficiency results in nucleolytic degradation of nascently
synthesized DNA at stalled forks due to a prominent defect in fork stabilization and
protection. This in turn results in the accumulation of single stranded DNA gaps at collapsed
replication forks, in EP300-deficient cells. Aberrant DNA replication in EP300-mutated cells
is characterized by elevated replication origin firing due to replisome pausing. EP300
deficiency results in a prominent defect in fork protection resulting in the accumulation of
single-stranded DNA gaps. Importantly, we find that the loss of EP300 results in decreased
expression of BRCA2 protein leading to sensitivity to treatments that are cytotoxic to BRCA-
deficient cancers. Overall, we demonstrate that EP300-mutated ATLL cells recapitulate
features of BRCA-deficient cancers.
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Abstract

Background

Genomic mutations and epigenetic abnormalities accumulate over decades of latency in
HTLV-1-infected cells. ATL cells harbor EZH1/2-dependent histone modifications that drive
aberrant gene regulation in proliferation and pathogenesis, yet the global HTLV-1-associated
histone code remains unclear. We applied CUT&Tag to profile histone marks and integrated
them with RNA-seq to define disease-relevant regulatory mechanisms.

Method

HTLV-1-infected cells (CD4*/CADM1*/CD7") from acute ATL cases (n=6), HAM/TSP cases
(n=3) and CD4"* T-cells (n=3) from healthy donors were subjected to CUT&Tag analysis with
four histone modification-specific antibodies. RNA-seq was also performed to examine the
impact of histone code on gene expression.

Results

Active histone marks H3K27ac and H3K4me1l were elevated in infected cells from ATL and
HAM/TSP and showed cooperative patterns, revealing widespread aberrant enhancers
linked to proliferation and metabolism. Conversely, the repressive histone mark H3K27me3
increased genome-wide and exhibited a markedly altered distribution with many de novo
modification sites. Integrating CUT&Tag with RNA-seq showed that histone changes
correlated with expression: genes with increased H3K27ac were upregulated (including
proliferation genes), whereas H3K27me3-associated repression was enriched for T-cell
differentiation and immune-response genes. Importantly, the infected cells from acute ATL
and HAM/TSP displayed distinct epigenetic signatures that may relate to
differentiation/progression from HTLV-1-infected cells toward each disease state.

Conclusion

Our study demonstrated that multiple histone modification abnormalities underlie disease-
associated gene regulatory programs in HTLV-1 infection.
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Abstract

Background
Tax initiates ATL but its role in maintaining the leukemic phenotype remains contentious.
Methods

Primary ATL cells from 100 patients were obtained from the Japanese JSPFAD biobank.
Single cell Tax protein expression was assessed using proximity ligation assay. HTLV-1
integration sites and proviral 5’LTR status were assessed through clonality NGS. Tax or HBZ
dependence was assessed using shRNA.

Results

In unsorted cells, low level of Tax protein expression was detected at baseline in 38% of 39
tested patients and in all 39 patients after 24h culture. After sorting, Tax protein expression
was detected at baseline almost exclusively in the CD4+/CD7-/CADM1+ fraction of ATL cells.
Short-term culture (24h) was associated with induction of Tax protein expression in
CD4+/CD7-/CADM1- ATL cells and in HTLV-1-infected nonmalignant cells
(CD4+/CD7+/CADM1+). Tax was never detected in normal T cells. Tax protein expression was
detected in 7 patients analyzed by clonality NGS. Four ATLs harbored a single (2) or multiple
(2) predominant integration sites all with intact 5’LTRs, three harbored multiple abundant
integrations (2 or 3) with both 5’LTR-intact and 5’'LTR-defective predominant proviruses in
the same malignant T-cell clone. Finally, silencing Tax but not HBZ resulted in a rapid loss of
viability in 100% of tested patients. Recombinant IL-10 fully rescued Tax-depleted ATL cells.

Conclusion

In all ATL patients, Tax expression in ATL cells, at least in vitro and in part through IL-10
expression, is a critical driver of ATL cell survival reviving the concept of targeting Tax for ATL
therapy.
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Abstract

Background: Interferon regulatory factor 4 (IRF4) is a primary target of somatic alteration in
adult T cell leukemia / lymphoma (ATLL) and a central regular downstream of T cell receptor
(TCR) signaling. IRF4 can form a pathogenic loop with nuclear factor kappa b (NF-kB), is
universally expressed in ATLL, and is essential for cell survival in the absence of the human T
cell leukemia (HTLV) transcriptional transactivator (TAX). We sought to map the regulatory
pathways downstream of IRF4, define essential functions of IRF4, and identify novel
therapeutic targets in ATLL.

Methods: Map the IRF4 transcriptome using RNAseq and cleavage under targets and release
using nuclease (CUT&RUN) with IRF4 targeted anti-sense oligonucleotides (IRF4-ASQ); define
the essential functions of IRF4 in ATLL using CRISPR-a and a Calabrese gRNA library; confirm
the expression of the essential transcriptome in primary ATLL using scRNAseq; and screen
compounds to therapeutically target IRF4 and its essential functions.

Results: IRF4 regulates the inflammasome downstream of TCR signaling and simultaneously
protects cells from inflammasome-induced cell death (pyroptosis). TAX performs functions
similar to IRF4 and many of the pathways and effectors regulated by IRF4 are also targeted
by TAX. IRF4 and the transcriptome regulated by IRF4 that is essential for ATLL proliferation
and survival can be therapeutically targeted.

Conclusion: IRF4 is a central driver of both proliferation and survival in ATLL and is a primary
therapeutic target in ATLL.
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Abstract

Background:

Adult T-cell leukemia/lymphoma (ATLL) is a very aggressive HTLV-1-associated
malignancy with limited therapeutic options. Compared to cases in Japan (J-ATLL), North
American ATLL (NA-ATLL) has inferior clinical outcomes and greater chemoresistance.
Our previous genomic analyses revealed frequent mutations in epigenetic regulators in
NA-ATLL, with EP300 being the most commonly mutated gene. p300 regulates histone
and non-histone acetylation as well as lysine lactylation. One established p300
acetylation substrate is BCL6, a well-established oncogene in B-cell lymphomas, whose
role in T-cell malignancies remains unexplored.

Methods:

Protein expression and post-translational modifications were examined using straight
Western blot and/or Western blot following immunoprecipitation. Two enzymatic
inhibitors (Inorbrodib and A485) and two PROTAC drugs (JQAD1 and dCBP) were used to
inhibit p300 function. BCL6 function was suppressed by siRNA transfection or treatment
with FX1. Resazurin-based viability tests and Edu/Pl assay were also performed.

Results:

NA-ATLL, but not J-ATLL cells, are dependent on BCL6 for S-phase progression and survival.
BCL6 acetylation and lactylation are regulated by p300 in ATLL cells. p300-targeting PROTACs
were more cytotoxic than enzymatic p300/CBP inhibitors in ATLL cell lines. As a group, NA-
ATLL cell lines (n=3) showed a greater sensitivity to p300 inhibition than their J-ATLL
counterparts (n=3), with the largest group level difference observed with the HAT inhibitor
A485 thus suggesting domain-specific roles of p300/CBP in ATLL.

Conclusions:

EP300 mutations reduce p300 protein dosage, disrupt post-translational regulation of
BCL6, and create a distinct epigenetic dependency in NA-ATLL. Targeting p300/BCL6—
associated pathways represents a promising therapeutic strategy.

52



Symposium 7 — Therapeutic/ATLL

First-in-Human CD70-Directed Allogeneic CAR T-Cell Therapy for HTLV-
1 ATLL: Durable Responses and Molecular Evolution in the COBALT-
LYM Trial

Emma Cordover?, Kimberly Seymour?, Buse Eglenen Polat?, Santiago Beltran?, Ankit Tanwar?,
Sidney Hwang?, Nicholas Li%, Ella Wesson?, Ridhi Gupta?, R. Alejandro Sica?

Albert Einstein College of Medicine, NYC, USA. 2Montefiore Medical Center, NYC, USA
Abstract

Introduction:

Adult T-cell leukemia/lymphoma (ATLL) is an aggressive HTLV-1-driven CD4* malignancy
with limited therapeutic options. CD70 is frequently upregulated in ATLL and promotes
immune escape via CD27, making it an attractive target. CTX130 is an allogeneic, CRISPR-
engineered, CD70-directed CAR T-cell therapy. We present updated findings from the Phase |
COBALT-LYM trial, representing the first clinical use of CAR T cells in ATLL.

Methods:

This multicenter, open-label trial enrolled patients with relapsed/refractory T-cell
malignancies in the US, Australia, and Canada. Eligibility required 21 prior therapy and ECOG
0-1. After fludarabine/cyclophosphamide lymphodepletion, patients received CTX130
(3%107-9x108 cells); repeat dosing was permitted. Primary endpoint was safety; secondary
endpoints included ORR, PFS, and OS. Targeted NGS was performed on peripheral blood
samples from four ATLL patients.

Results:

Six ATLL patients were treated between August 2020 and May 2023, with follow-up through
July 2025. Median age was 54 years (range 33—-72); two had acute and four had
lymphomatous ATLL. No CRS or ICANS occurred. Grade 23 events consisted mainly of
infections and neutropenia. ORR was 50% (two CRs, one PR). Median PFS was 2.5 months
and OS 7.8 months. Two patients remain alive, including a long-term responder in remission
>37 months. Genomic profiling demonstrated clonal remodeling, including an acquired
STAT3 mutation in the long-term responder, consistent with immune-mediated tumor
evolution.

Conclusions:

This first-in-disease CAR T-cell study in HTLV-1 ATLL demonstrates safety and activity of
CTX130, supporting CD70-directed CAR T cells as a therapeutic platform for ATLL.
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Abstract

Adult T-cell leukemia-lymphoma (ATL) evades host immunity through multiple mechanisms,
underscoring the need for effective immunotherapy. We investigated novel
immunotherapeutic targets in ATL. RNA-seq of patient-derived primary ATL cells revealed
elevated transcription of HLA-E in ATL, a ligand for the inhibitory receptor NKG2A expressed
mainly on NK cells and a subset of CD8+ T cells. Consistently, flow cytometric analysis
demonstrated aberrant upregulation of HLA-E surface expression on ATL cells, especially in
aggressive ATL, compared to HTLV-1-uninfected CD4+ T cells. RNA-seq data further revealed
that HLA-E expression was correlated with the expression of JAK1/2 and STAT1.
Furthermore, HLA-E expression was decreased by ruxolitinib, a selective JAK1/2 inhibitor,
and increased by IFN-y, an activator of this pathway, in both ATL cell lines and patient-
derived primary ATL cells, suggesting that HLA-E upregulation in ATL is driven by the
JAK/STAT pathway activation. In vitro cytotoxicity assays using ATL cell lines and healthy
donor-derived NKG2A+ NK cells demonstrated that high HLA-E expression on ATL cells
significantly suppressed NK cell-mediated cytotoxicity and reduced mogamulizumab (an anti-
CCR4 monoclonal antibody)-induced antibody-dependent cellular cytotoxicity (ADCC).
However, blocking the NKG2A—HLA-E binding with monalizumab, an anti-NKG2A blocking
monoclonal antibody, enhanced both NK cell-mediated cytotoxicity and mogamulizumab-
induced ADCC. These findings were validated in ex vivo cytotoxicity assays using primary
peripheral blood samples from ATL patients, and in an in vivo ATL xenograft mouse model. In
conclusion, ATL cells evade host immunity via the NKG2A—-HLA-E axis, and blocking this
pathway represents a promising novel immunotherapeutic strategy for ATL.
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Abstract

Background:

Adult T-cell leukemia/lymphoma (ATLL) is a mature CD4'T cell malignancy that develops in 3-
5% of HTLV-1 carriers. ATLL patients have limited treatment options especially those
diagnosed outside of Japan. It is known that HTLV-1-specific CD8* cytotoxic T lymphocytes
(CTLs) play a critical role in restricting the expansion of virus-infected T cells and preventing
ATLL development. Yet, their functional state after diagnosis and potential contribution to
durable therapeutic response have yet to be investigated.

Methods:

We developed a 30-marker spectral flow panel to immune profile patient PBMC samples at
different clinical stages, including longitudinally collected samples from the highly promising
Belinostat/ Zidovudine/Interferon-a combination therapy (NCT02737046). Phenotypic
changes and clonal dynamics at the single cell level were studied using scRNA-seq and scTCR-
seq.

Results:

We discovered that diagnostic ATLL samples contained a unique population of
phenotypically exhausted CD8'T cells (PD-1*TIGIT*TOX?), the proportion of which was
drastically reduced at remission. In the Belinostat trial, in 3 of the 4 CR patients, the
exhausted CD8'T cells typically expanded at the end of cycle 1, which was followed by the
expansion of highly cytolytic CD8*CTLs and attainment of clinical CR. Both the transiently
expanded clones and “late boomer” clones are likely rooted in a precursor exhausted CD8*
subset.

Conclusions:

Our findings suggest that the ATLL leukemic cells may drive CD8*CTLs into exhaustion to
achieve immune evasion and that a robust anti-ATLL CTL response may actively contribute to
a treatment-induced durable remission state.

55



Kromastat, a Polymer Nanoparticle of Class 1 Selective HDAC Inhibitor,
Demonstrates Marked Activity in Adult T Cell Leukemia/Lymphoma

Rana Mhaidly?, Rita Hleihel*, Jihane khalife?, Ipsita Pal?, Owen A. O'Connor?, Ali Bazarbachi?,
Hiba El Hajj®

!Department of Internal Medicine and Department of Anatomy, Cell Biology and
Physiological Sciences, American University of Beirut, Beirut, Lebanon. 2University of Virginia
Comprehensive Cancer Center, Charlottesville, USA. 3Department of Experimental Pathology,
Immunology and Microbiology, Faculty of Medicine, American University of Beirut, Beirut,
Lebanon

Abstract

Background: Adult T-cell leukemia (ATL) is a chemotherapy-resistant malignancy secondary
to chronic infection with the HTLV-1. ATL carries a dismal prognosis due to chemoresistance
and severe immunosuppression and its treatment remains an unmet medical need. ATL is
characterized by significant epigenetic dysregulation with promising clinical activity of
epigenetic drugs such as histone deacetylase inhibitors (HDACi). Nanomedicine offers
promising therapeutic opportunities through enabling targeted delivery, minimizing off-
target effects, and enhancing drug efficacy.

Methods: We evaluated the therapeutic efficacy of Kromastat, a novel polymer nanoparticle
(PNP) of a potent HDACI, in ATL cell lines and patient- derived leukemic cells and in a
preclinical mouse model of ATL.

Results: In vitro, both the naked HDACi and its PNP formulation induced dose- and time-
dependent growth arrest and apoptosis in ATL cells, at lower concentrations than for HTLV-
1-negative or normal T cells. Mechanistically, both treatments enhanced histone
acetylation, activated TP53, and induced PARP cleavage. A marked upregulation of the HTLV-
1 oncoprotein Tax was also observed. In vivo, Kromastat drastically reduced tumor bulk
(spleen size, percentage of CD25* cells, Tax DNA and histological infiltration of organs).
Furthermore, Kromastat extended the survival of 100% of mice for 80 days, as compared to
20 days for all untreated or free-drug-treated mice, and showed improved tolerability.
Comparative changes in gene-expression profiling between treatments will be presented.

Conclusion: This novel HDACi PNP offers enhanced anti-ATL efficacy and improved
tolerability relative to the naked drug in preclinical mice models, providing a strong rational
to be tested in ATL patients.
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Abstract

Background: North American ATLL (NA-ATLL) is a highly aggressive HTLV-1 associated T-cell
malignancy with a dismal prognosis. While Azidothymidine or Zidovudine (AZT) plus
interferon-a (IFN-a) has been the therapeutic backbone for decades, resistance and relapse
remain frequent. Venetoclax has demonstrated activity in T-cell malignancies, and
combination antiretroviral therapy such as bictegravir/emtricitabine/tenofovir alafenamide
(Biktarvy) has superior antiviral efficacy with emerging preclinical activity against HTLV-1
disease. Here, we evaluated the efficacy of Venetoclax alone or in combination with IFN-
2a/Biktarvy in patient-derived ATLL models and in chemotherapy refractory ATLL patients.

Methods: In the preclinical study: Japanese and North American patient derived ATLL cell
lines were treated with venetoclax alone or in combinations IFN-a2a/Biktarvy. Clinically,
seven patients with chemotherapy-refractory ATLL (5 acute, 2 lymphomatous) received
Venetoclax-based combinations including pegylated interferon-a2a (PEG-IFN-a2a)/Biktarvy.

Results: NA-ATLL and J-ATLL cells responded heterogeneously to venetoclax. RNA-seq
analysis revealed mitochondrial apoptotic priming, transcriptional regulation and unique
therapeutic resistance/sensitive response mechanism. In combination with biktarvy and IFN-
a2a, venetoclax enhanced apoptotic effects along with suppression of key HTLV-1 viral
proteins HBZ and Tax. Clinically, Venetoclax combinations were well tolerated with 71.4%
survival at 501 days; TP53 mutations predicted inferior outcomes. Notably, chemotherapy-
refractory patient achieved complete response (CR) with PEG-IFN-a, Biktarvy, and
Venetoclax and proceeded to allogeneic transplant.

Conclusion: Venetoclax showed a significant preclinical and clinical activity in ATLL, with
synergistic efficacy when combined with biktarvy. Collectively, our findings provide a strong
rationale for combining PEG-IFN-a2a/Biktarvy/Venetoclax in NA-ATLL and warrant further
investigation.
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Abstract

Adult T-cell leukaemia/lymphoma (ATL) outcomes are dismal. New therapies are in short
supply. Median survival is reported as 8-10 months for aggressive acute and lymphoma
subtypes, and 30-50 months for indolent chronic and smouldering subtypes. This study aims
to provide updated survival data in a large cohort from the UK, alongside clinical and
molecular correlates.

119 patients registered to the UK National Centre for Human Retrovirology (NCHR) HTLV
service and diagnosed with ATL between 1/10/2010 and 31/12/2024 were included in this
retrospective study. Clinical and molecular data were collected until 12/06/2025. 65
diagnostic PBMC samples were sequenced for known driver mutations.

28(23.5%) patients had acute ATL, 67(56.3%) lymphoma, 14(11.8%) chronic and 10(8.4%)
symptomatic smouldering. Adoption of haploidentical stem cell transplantation in 2018
increased access to transplantation from 12.5%(6/48) to 31%(22/71) (p=0.027). Lymphoma
survival has improved (median OS[MOS] 15.8 months), possibly associated with increased
transplantation. Chronic survival was good (MOS 77.3 months), with 12/14 receiving upfront
antivirals+/-chemotherapy. Achieving complete response after first-line therapy was
associated with improved survival (MOS 30.2 versus 7.6 months, p=0.0004), however
primary/persistent chemotherapy refractoriness was common. TP53 and IRF4 mutations
were associated with significantly poorer survival (p=0.0057, p=0.00057).

There is improved survival in lymphoma and indolent subtypes in the UK, perhaps due to
antiretroviral use in indolent disease and more transplantation. Patients with acute and
chemotherapy-refractory disease still rarely survive 12 months. Key mutations might allow
adverse outcome prediction and enrich our understanding of chemotherapy resistance
mechanisms.
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Abstract

Background: Adult T-cell leukemia-lymphoma (ATL) is a human T-lymphotropic virus type |-
associated malignancy frequently involving the skin, for which standard systemic therapy for
cutaneous lesions has not been established. Bexarotene, a retinoid X receptor agonist, is
approved for cutaneous T-cell lymphoma, but evidence for its long-term use in ATL is limited.

Methods: This multicenter, open-label phase Il extension study evaluated the long-term
safety and efficacy of oral bexarotene in Japanese patients with ATL who completed a prior
24-week phase |l trial (B-1801). Treatment was continued until disease progression,
unacceptable toxicity, or predefined discontinuation criteria were met, with dose
adjustment up to 300 mg/m?. Efficacy was assessed using modified Severity-Weighted
Assessment Tool (MSWAT) and partially modified ATL response criteria. Adverse events (AEs)
were graded according to CTCAE v4.0.

Results: Thirty-two patients were included in the full analysis set. Based on mSWAT, best
overall response rates were 58.3% in the 100 mg/m? group and 70.6% in the 300 mg/m?
group. Responses were observed as early as week 4, and many were durable, with duration
of response and time to progression not reached in the 100 mg/m? group. The longest
progression-free observation exceeded five years. AEs were common but manageable, with
hypothyroidism and dyslipidemia most frequent. No treatment-related deaths occurred, and
no unexpected long-term toxicities were identified.

Conclusions: Long-term bexarotene administration demonstrated sustained efficacy and an
acceptable safety profile in Japanese patients with ATL. These findings support bexarotene
as a feasible long-term treatment for ATL with cutaneous involvement.
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Immunological biomarkers in people with HTLV-1 treated with
Dolutegravir

CARLOS BRITES!, MARIA ARRIAGA?, CLEYDE MARCONI', RAFAELA MAYORAL?, ESTELA LUZ?,
EDUARDO NETTO!

'FEDERAL UNIVERSITY OF BAHIA, SALVADOR, Brazil. ’FUNDAGAO BAHIANA DE
INFECTOLOGIA, SALVADOR, Brazil

Abstract

Background: HTLV-1 infection can cause inflammatory responses associated with viral
persistence and associated diseases. We evaluated the impact of dolutegravir use (DTG) on
proviral load (PVL) and immunological responses.

Method: We conducted a sub study of data from an open-label, controlled, phase 2 pilot
trial in Salvador, Brazil. Participants with HTLV-1 were randomized 1:1 to receive DTG 50
mg/day or vitamin C (VTC) 500 mg/day for 48 weeks. Participants underwent clinical
evaluations and the levels of PVL, IL-2, IL-4, IL-6, IL-10, TNF-a, IFN-y, IP-10 and MIP-1a were
assessed at baseline, 24 and 48 weeks. We employed network analysis to investigate the
dynamic inflammatory profile of these patients across the visits.

Results: Between July 2023-June 2025, we assessed participants with a baseline PVL above
the 25 IQR (78 copies/mL, 25 participants, 13 in DTG group and 12 in VTC group). No
significant differences were observed between groups by sex or age. DTG use was associated
with a sustained decrease in PVL. Network analysis showed a change in DTG group from
baseline to week 48, with loss of negative correlations and a balanced cytokines’ expression.
In contrast, in VTC group there was a persistent immune dysregulated network, with a well-
defined polarization at week 48, centered in two nodes (IFN-y and MIP-1a) and involving the
pro-inflammatory cytokines. Also, there was a visible negative correlation between PVL and
cytokines response.

Conclusion: Our findings suggest DTG use promotes a decrease in PVL, which was associated
with a beneficial modulation in cytokines’ expression.
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Overcoming Adult T-Cell Leukemia/Lymphoma Survival Pathway with
mTORC1 Blockade and BH3-Mimetics
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Abstract

Background:

Adult T-cell leukemia/lymphoma (ATLL) is an aggressive malignancy caused by infection with
human T-lymphotropic virus type-1 (HTLV-1). Our laboratory is searching for novel strategies
to selectively kill ATLL cells, with a focus on interfering with the mTOR pathway, which is
upregulated through activities of the viral regulatory proteins Tax and HBZ.

Methods:

ATLL-derived cell lines were treated with the mTORC1 inhibitor Everolimus. Effects of the
drug on expression of selected genes were assessed by quantitative RT-PCR,
immunoblotting, and immunostaining; cell death was detected using a dye-exclusion
assay. Combinations of Everolimus with inhibitors of anti-apoptotic BCL-2 family proteins
were also tested.

Results:

Everolimus treatment induced death in a subset of the cell lines. This was accompanied by a
reduction in the expression of EZH2, which is known to be responsible for epigenetic
silencing of miR-31-5p, a microRNA involved in regulation of the NF-kB pathway. Protein
profiling demonstrated that ATLL cells express multiple anti-apoptotic BCL-2 family proteins,
including BCL-xL, MCL1, and BCL-2. Selective BH3-mimetics targeting these survival factors
induced apoptosis, which was significantly enhanced by co-treatment with Everolimus.

Conclusions:

Our findings identify a mechanistic link between mTORC1 signaling and EZH2-regulated
epigenetic repression of miR-31-5p in ATLL cells. Combined targeting of mMTORC1 and BCL-2
family proteins represents a possible therapeutic strategy to overcome survival pathways in
ATLL.
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Symposium 8 — Policy/social impact/stigma

HTLV in Brazil: Recent advances in national policies for surveillance,
antenatal care, and the elimination of vertical transmission
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Abstract

Background: Human T-lymphotropic virus (HTLV) infection remains a public health challenge
in Brazil. This study describes key HTLV-related public policy actions led by the Ministry of
Health (MoH) in collaboration with states, municipalities, scientists and civil society

Methods: We conducted a descriptive analysis of official MoH documents on HTLV
prevention, surveillance, and clinical management published between 2020 and 2025.

Results: In 2022, the HTLV Clinical Management Guide was updated, strengthening
preventive actions for vertical transmission (VT), including access to cabergoline for pregnant
women living with HTLV and infant formula for exposed infants. In 2024, HTLV was
incorporated into the Healthy Brazil Program, aiming to eliminate VT by 2030. That same
year, HTLV infection in adults, pregnant women, and exposed children became nationally
notifiable, and universal antenatal HTLV screening was approved. The MoH also supported
the development of a distance learning course on HTLV and VT prevention for healthcare
professionals. In 2025, the MoH convened a national meeting with civil society, scientists,
health managers, and the HTLV Technical Advisory Committee, resulting in a technical note
on testing, mode of delivery, breastfeeding, and follow-up of exposed children. The MoH
also supported HTLV symposia and local meetings and is collaborating with research on
preventive and therapeutic strategies, including dolutegravir. HTLV was incorporated into
the VT elimination certification process for states and municipalities, with impact and
process targets established in 2025.

Conclusion: Brazil has strengthened HTLV public policies, particularly in surveillance,
antenatal screening, clinical management, and VT elimination, offering useful insights for
other countries.
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From invisibility to public policy: integrating HTLV into Brazil’s vertical
transmission elimination certification process
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Abstract

Background: Human T-cell lymphotropic virus (HTLV) infection is a socially determined
disease marked by invisibility, stigma, and a high burden in Brazil. In 2025, Brazil achieved
elimination of vertical transmission (VT) of HIV and is committed to eliminating VT of HTLV,
syphilis, hepatitis B, and Chagas disease. To support this goal, we implemented a national
certification process in 2017, initially focused on HIV and later expanded to other infections.
This study describes the incorporation of HTLV into this framework.

Methods: We conducted a descriptive policy and governance analysis of HTLV national and
international normative documents, technical notes, and governance instruments.

Results: For municipalities with = 100,000 inhabitants, Brazil validated impact and process
indicators adapted from PAHO good public practices and refined through deliberations of
the Brazilian HTLV Technical Advisory Committee. Impact targets are: HTLV VT rate <5% and
HTLV VT incidence <0.5 per 1,000 live births. Process targets are: 295% prenatal coverage
with at least one HTLV test; 295% coverage of exposed children receiving infant formula up
to 6 months; and 290% serological follow-up of exposed children at 18 months. Intermediate
thresholds define Gold, Silver, and Bronze good-practice seals toward elimination. A pilot
project in 2026 will operationalize indicator measurement and data flows.

Conclusions: Integrating HTLV into Brazil’s certification process of VT elimination makes the
infection visible, measurable, and accountable. This strategy aligns with the Healthy Brazil
Program goal to eliminate HTLV VT as a public health problem by 2030 and offers a
replicable model for endemic countries.
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The HTLV Brazil Health Education Initiative: Multiple strategies for
science communication and health education on HTLV and associated
diseases
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Abstract

Background: Effective science communication, integrated with health education, enhances
understanding of diseases and promotes scientific literacy. In Brazil, where HTLV is endemic,
raising awareness is essential to improve care and reduce stigma. This study presents the
development of a multimodal communication initiative on HTLV. Methods: The HTLV Brazil
initiative began with the creation of the Instagram profile @htlvbrasil, intended to
disseminate evidence-based information. Building on this starting point, educational
materials, characters, podcasts and an online course were developed through collaboration
among Fiocruz, State Health Departments, the Ministry of Health (MH) and other
institutions. Results: The platform currently engages over 2,500 followers, including people
living with HTLV serving as a support network that connects researchers, the public and
health services. The initiative has produced two books. The first “HTL... O qué?”, introduces
HTLV, associated diseases and recent policies, and inspired the creation of the mascot
“Viraldo,” featured in outreach activities. It also generated a board game and a podcast with
interviews involving affected individuals, researchers and policymakers. The second book,
“SUSete e o HTLV”, narrates the case of a young woman infected through breastfeeding.
These materials were incorporated into the course “Strategies for Eliminating Vertical
Transmission of HTLV in Brazil,” which enrolled over 5,500 participants.Conclusion:
Collaborative effort among Fiocruz, State Health Departments, the MH and partner
institutions has strengthened national capacity to address HTLV, particularly in preventing
vertical transmission and improving patient care. This successful network-based model offers
a replicable approach for other public health contexts in Brazil and globally.
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A community-based partnership to assess knowledge about HTLV-1
and ATLL and perceptions about research among an at-risk population
in Philadelphia
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Abstract

Background: Human T-cell lymphotropic virus 1 (HTLV-1), the causal agent of adult T-cell
leukemia/lymphoma (ATLL), has a heterogeneous geographic distribution. Little is known
about the prevalence of HTLV-1 in the United States, as it is impacted by immigration trends.
Philadelphia has a large at-risk African American and Caribbean immigrant population. We
designed a community outreach program in partnership with the African Cultural Alliance of
North America (ACANA) to assess community knowledge on HTLV-1 and provide education
about the virus.

Methods: Participants were recruited from monthly ACANA community meetings and open
to all attendees. An informational presentation on HTLV-1 and ATLL was prepared for
delivery. Participants completed surveys before and after the educational session to
measure familiarity with HTLV-1 using a 5-point Likert scale. Descriptive statistics were
performed on survey responses.

Results: Across two sessions, 54 participants were present for the informational
presentation. Pre-tests averages ranged from 2.38-3.25 (disagree to neutral) and post-tests
averages ranged from 3.81-4.10 (neutral to agree) on topics related to knowledge of HTLV-1
distribution, spread of HTLV-1, and ATLL. 81% of participants expressed desire to participate
in future research efforts targeting HTLV-1.

Conclusion: We have identified an unmet need within the Philadelphia African and
Caribbean immigrant community and demonstrated that there is poor baseline knowledge
about the risk of HTLV-1 within this community. We also established a willingness and
eagerness to participate in future educational and research efforts. Future efforts will be
directed toward offering screening for the at-risk community.
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Global disparities in HTLV-1 research and response: A unique focus on
Caribbean and Polynesian/Japanese and Caribbean populations

Ryan Hoffmann, Katie MacNary, Shari Sawney, Pooja Jain
Drexel University College of Medicine, Philadelphia, USA

Abstract

Human T-cell lymphotropic virus type 1 (HTLV-1) is a neglected retrovirus with oncogenic
and neurotropic potential, causing adult T-cell leukemia/lymphoma (ATLL) and HTLV-1-
associated myelopathy (HAM/TSP). Despite an estimated global prevalence of 5-10 million,
systematic surveillance remains absent in most regions, particularly for historically
underserved population in the United States, where infection remains largely unrecognized.
This clinical epidemiology report examines disparities in HTLV-1 research, diagnosis, and care
by comparing endemic Polynesian and Caribbean populations and their diasporas in the
United States. Caribbean nations such as Jamaica, Haiti, and Trinidad & Tobago report
seroprevalence rates from 1-6%, yet surveillance has declined since the early 2000s.
Similarly, Japan’s historical endemicity in Kyushu and Okinawa has prompted national
antenatal screening programs in Japan that have reduced transmission, while United States
lacks comparable frameworks. Pacific Islander populations, including Native Hawaiians,
Samoans, and Tongans, also face elevated but poorly characterized infection rates
compounded by limited healthcare access and data aggregation that obscures disparities.
Across these groups, vertical and sexual transmission remain primary routes, reinforced by
structural inequities, stigma, and low clinician awareness. The absence of national
surveillance and culturally tailored interventions in the U.S. perpetuates underdiagnosis and
delayed care. Drawing from international models such as Japan’s screening policies and
Brazil’s community-based rapid testing programs, this report proposes integrating low-cost
diagnostics, community-led outreach, and equitable clinical trial participation to improve
detection and outcomes. HTLV-1 thus represents not only an infectious disease gap but a
marker of enduring global and domestic health inequities.

67



Strengthening community engagement to advance HTLV public policies
in Brazil: from invisibility to national representation
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Abstract

Background: An estimated 800,000 people are living with HTLV (PLWHTLV) in Brazil. Despite
this substantial burden, HTLV has long remained neglected in public health agendas, with
limited awareness among health managers, healthcare professionals, and civil society
organizations (CSOs). This study describes the process through which national initiatives
have begun to shift this scenario.

Methods: Descriptive case report summarizing national initiatives that have increased HTLV
visibility and strengthened community engagement.

Results: Between 2023 and 2024, seven state-level workshops were conducted across
different regions of Brazil, bringing together health managers, healthcare providers,
researchers, and CSOs representing both PLWHTLV and key populations. These activities
fostered knowledge exchange, strengthened local advocacy, and expanded dialogue on HTLV
prevention, care, and public policies. In 2025, during the International HTLV Symposium, the
CSO HTLVida organized a national meeting of PLWHTLV held one day prior to the
symposium, with participation from individuals representing four of Brazil’s five geographic
regions. This meeting resulted in the discussion of advocacy guidelines and the formal
creation of the National Network of People Living with HTLV (RNPHTLV). The establishment
of RNPHTLYV is expected to enable more heterogeneous and representative participation of
PLWHTLV in governmental commissions and advisory committees, and technical committees
on HTLYV, sexual transmission infections (STI), STI prevention, and prevention of vertical
transmission.

Conclusion: Strengthening social participation has proven essential to accelerating the
implementation of HTLV public policies and elevating HTLV as a public health priority in
Brazil, demonstrating the value of sustained collaboration between government, science,
and civil society.
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HTLV 2026 List of Posters

Diagnosis

A001: Qualitative duplex real-time PCR detection of HTLV-1 and HTLV-2 infection
Matthew Mak, MP Biomedicals, Singapore, Singapore

A002: Availability and use of diagnostic tests to predict the outcome of HTLV-1
infection: results of an international survey by the IRVA prognostic working group
Aileen Rowan’ Imperial College, London, UK

A003: Design and evaluation of HTLV-1 recombinant multiepitope proteins for
confirmatory diagnosis

Clarice Neuenschwander Lins de Morais, Oswaldo Cruz Foundation- Fiocruz, Recife,
PE, Brazil.

A004: Discordant Human T-Lymphotropic Virus (HTLV) Screening and Confirmatory
Testing: A Follow-up Case with High Epidemiological Risk

Pedro Henrique Felipassi, Universidade Federal do Estado do Rio de Janeiro (UNIRIO),
Rio de Janeiro, Brazil.

A005: Early detection of subclinical neuroinfection in HTLV-1: implications for HAM
diagnosis and progression

Marzia Puccioni-Sohler'?, "Universidade Federal do Rio de Janeiro, Rio de Janeiro,
Brazil. 2Universidade Federal do Estado do Rio de Janeiro, Rio de Janeiro, Brazil.

A006: The diagnostics landscape for HTLV infection

Carolina Rosadas™??, 'Imperial College London, London, UK. *World Health
Organization, Geneva, Switzerland. *Pan American Health Organization, Washington,
USA.

A007: Title: Optimized protocol for metabolomics analysis of CD4* cells: An
innovative approach for early biomarker identification in HTLV-1 disease
progression

Sheila Mateos’?, "Municipal University of Sdo Caetano do Sul, Sao Caetano do Sul,
Brazil. 2Sao Paulo University, Sao Paulo, Brazil

Elimination
A008: CRISPR-mediated excision of HTLV-1 reduces proviral loads in PBMCs from

HAM/TSP patients.
Samuel Brancazio, Lewis Katz School of Medicine Temple University, Philadelphia, USA.
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Epidemiology

A009: Advancing HTLV diagnosis and surveillance in Uruguay: multiplex RT-PCR
development and first local viral sequences

Florencia Rammauro™?, 'Universidad de la Republica, Montevideo, Uruguay. ?Institut
Pasteur de Montevideo, Montevideo, Uruguay.

A010: Family prevalence of HTLV-1 infection among family members of an index
case in Peru

Eduardo Gotuzzo, Instituto de Medicina Tropical "Alexander von Humboldt",
Universidad Peruana Cayetano Heredia, Lima, Peru

A011: Estimating the seroprevalence of HTLV-1 in preghant Peruvian women based
on blood bank markers via small-area estimation modelling

Jorge Robledo’?, 'Loma Linda University, Loma Linda, USA. 2University of Washington,
Seattle, USA.

A012: Gaps in the cascade of care for people living with HTLV-1 in England
Shanice Lawrence, UK Health Security Agency, London, UK

A013: Prevalence of viral coinfections and associated factors in transgender
women and gender-nonbinary persons, Salvador - BA
Carlos Brites, Federal University of Bahia, Salvador, Brazil.

A015: Epidemiological Profile of Children Exposed to HTLV in Bahia, Brazil, from
2012 to 2022.
Thaina Silva, Instituto Gongalo Moniz, Fiocruz, Salvador, Brazil.

A016: HTLV Notification in Pregnancy and Primary Health Care Coverage in Bahia,
Brazil, from 2012 to 2021

Victoria Parana, Oswaldo Cruz Foundation (Fiocruz), Salvador, Bahia, Brazil, Salvador,
Brazil

A017: Sociodemographic Profile and Detection Rates of HTLV-1 Infection in Bahia,
Brazil, 2011-2025

Maria Fernanda Grassi*?, ’Escola Bahiana de Medicina e Saude Publica, Salvador,
Brazil. ]Instituto Gongalo Moniz, Fiocruz, Salvador, Brazil.

A018: Prevalence of HTLV-1 in Pregnant Women and Associated Maternal-Neonatal
Outcomes in Bahia, in an Endemic Area of Brazil
Maria Fernanda Grassi, Fundagado Oswaldo Cruz, Salvador, Brazil.

A019: Epidemiology and Clinical Outcomes of HTLV-1 Infection in Spain: A
Nationwide Analysis from 1989 to 2025
Vicente Soriano de Mendoza, UNIR Health Science School, Madrid, Spain

A020: Current circulation of HTLV-1 in Ivory Coast
Vicente Soriano, Universidad Internacional de la Rioja (UNIR), Madrid, Spain.

A021: Phylogenetic Analysis of HTLV-1 Infections in Spain Unveils Multiple
Independent Introductions
Vicente Soriano, UNIR Health Sciences School & Medical Center, Madrid, Spain
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A022: Characterization of human T-lymphotropic viruses 1 and 2 (HTLV-1/2)
infection in a cohort residing in northern Brazil
Dara Soares, Federal University of Para, Belém, Brazil.

A023: Baseline findings on HTLV-1 infection from a large longitudinal study in the
high-prevalence region of Central Australia.
John Kaldor, Kirby Institute, UNSW, Sydney, Australia.

Host pathogen interaction

A024: HTLV-1 infection reshapes cellular m6A RNA modifications
Anna Childers, The Ohio State University, Columbus, USA

A025: Macrophage Migration Inhibitory Factor is elevated in plasma in HTLV-1
infection and modulates viral transmission in vitro

Mirna Biglione, Instituto de Investigaciones Biomédicas en Retrovirus y SIDA (INBIRS,
UBA-CONICET), Buenos Aires, Argentina.

A026: Diversity of human organs with Beclin1 protein strongly interacting with
HTLV1 Tax1 protein
Peregrine Sebulime, Makerere University, Kampala, Uganda

A027: Exploring the role of tunneling nanotubes and virological synapses in Bovine
leukemia virus cell-to-cell transmission

Natalia Olivero-Deibe, Immunovirology Laboratory, Institut Pasteur Montevideo,
Montevideo, Uruguay.

A028: A role for cohesin proteins in HTLV-1 infection
Kate Slade, Imperial College London, London, UK

A029: Loss of HTLV-1-specific CD8* T-Cell immunity in virus-carriers who have
suspected premalignant ATL lesions
Aileen Rowan, Imperial College, London, UK

A030: HoneyComb single-cell technology revealed transcriptional changes
uniquely in monocytes from HTLV-1 and HTLV-2 infected patients
Zeel Patel, Drexel University College of Medicine, Philadelphia, USA.

A105: Study of structural elements in the HTLV-1 R RNA required for the
transactivation activity of YY1
Yu-Ci Syu, Columbia University, New York, USA.
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Infection/coinfection

A031: How one virus infection awakens another silent virus by extracellular
vesicles - Tale of two viruses and exosomes
Pranav Arora, Drexel Univeristy, Philadelphia, USA.

A032: Whole genome landscape of asymptomatic HTLV-1 carriers with potential
risk of ATL progression
Kako Suzuki, The University of Tokyo, Tokyo, Japan.

A033: Post-vaccination antibody profile against SARS-CoV-2 in HTLV-1-infected
individuals
Luana Gois, Federal University of Bahia, Salvador, Brazil.

A034: Clinical implications of human T-cell leukemia virus type 1 (HTLV-1) and
Stronglyoides stercolaris co-infection: a review

Amitoj Nagaich, Sidney Kimmel Medical College at Thomas Jefferson University,
Philadelphia, USA.

A035: Lactoferrin-Mediated Suppression of HTLV-1 Infection: Implications for
Mother-to-Child Transmission

Masakazu Tanaka, Division of Neuroimmunology, Joint Research Center for Human
Retrovirus Infection, Kagoshima University, Kagoshima - city, Japan.

A036: Prevalence and factors associated with co-infection at the time of HTLV
diagnosis at the National Centre for Human Retrovirology in London, United
Kingdom: A five-year single-centre retrospective study

Duleepa Weerasiri, Imperial College Healthcare NHS Trust, London, UK

Inflammation and HAM/TSP

A037: Retroviral b-Zip protein (HBZ) contributes to the release of soluble and
exosomal immune checkpoint molecules in the context of neuroinflammation
Catherine MacNary, Drexel University, Philadelphia, USA

A038: HTLV-infection derived exosome-mediated transcriptional reprogramming in
Monocytes of HAM/TSP patients
Ayaan Naik, DrexelMed, Philadelphia, USA

A039: HTLV-1-Associated Uveitis: Clinical Characteristics in a Peruvian Cohort
Eduardo Gotuzzo, Instituto de Medicina Tropical "Alexander von Humboldt",
Universidad Peruana Cayetano Heredia, Lima, Peru

A040: Enrichment of HTLV-specific CTLs in CSF drives CNS inflammationin
HAM/TSP

Satoshi Nozuma, Department of Neurology and Geriatrics, Kagoshima University
Graduate School of Medical and Dental Sciences, Kagoshima, Japan.

A041: HTLV-1-infected CD4* T cells drive spontaneous lymphoproliferation and
virus-specific CD8+ CTL expansion underlying neuroinflammation in HAM/TSP
Mika Dozono, Department of Neurology and Geriatrics, Kagoshima University Graduate
School of Medical and Dental Sciences, Kagoshima, Japan.
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A042: Dimethyl fumarate as a potential therapeutic candidate for HTLV-1-
associated myelopathy/tropical spastic paraparesis
Takashi Yoshida, Kagoshima University, Kagoshima, Japan

A043: Single-cell transcriptomic analysis of cerebrospinal fluid reveals CCR8 as an
HTLV-1-infected cell-specific targetin HAM/TSP

Makoto Nakashima, Department of Rare Diseases Research, Institute of Medical
Science, St. Marianna University School of Medicine, Kanagawa, Japan.

A044: Integrated single cell analysis of HTLV-1 specific CD8 T cells in peripheral
blood and cerebrospinal fluid from HAM/TSP patients
Kenji Sugata, Kumamoto university, Kumamoto, Japan.

A045: Spontaneous lymphoproliferation distinguishes two groups of HTLV-I
asymptomatic carriers: identification of high and low patterns of cell proliferation
and death

Tatiane Assone, Faculdade de Medicina da Universidade de Sao Paulo, Sao Paulo,
Brazil.

A046: Plasma levels of inflammatory markers suggest a primed immune landscape
for HTLV-1 inflammatory disease in Brazil compared to UK
Carolina Rosadas de Oliveira, Imperial College London, London, UK

A047: HBZ and Tax influence on inflammatory profile in HTLV-1-associated
myelopathy/tropical spastic paraparesis

Luciane Amorim Santos®?', "Universidade Federal da Bahia, Salvador, Brazil. 2Instituto
Gongalo Moniz - Fiocruz (BA), Salvador, Brazil. *Escola Bahiana de Medicina e Saude
Publica, Salvador, Brazil.

A048: Phenotypic and Functional Analyses Guiding Combination Immune
Checkpoint Immunotherapeutic Strategies in HTLV-1 Infection

Vasavi Peruru, Department of Microbiology and Immunology, Drexel University College
of Medicine, Philadelphia, USA.

A049: Cerebrospinal fluid Neurodegenerative Biomarkers in HTLV-1 Infection
Maria Fernanda Grassi'®, "Fundagao Oswaldo Cruz, Salvador, Brazil. ®*Escola Bahiana
de Medicina e Saude Publica, Salvador, Brazil.

A050: Potential association between host genetic polymorphisms and the
development of HTLV-1-associated myelopathy/tropical spastic paraparesis
among individuals living with human T-cell lymphotropic virus type 1: a systematic
review
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A001

Qualitative duplex real-time PCR detection of HTLV-1 and HTLV-2
infection

Yixin Xiao, Zhihai Zhao, Delynn Xu, Haris Ong, Matthew Mak

MP Biomedicals, Singapore, Singapore
Abstract

Background

Human T-lymphotropic viruses (HTLV-1 and HTLV-2) are lifelong retroviral infections, with
HTLV-1 associated with severe conditions such as adult T-cell leukemia/lymphoma. To
prevent transmission through blood and organ donation, reliable diagnosis for HTLV-1/2 is
essential. This study aimed to develop a TagMan-based real-time PCR assay capable of
confirming and differentiating HTLV-1/2 infections.

Method

Two plasmids containing partial HTLV-1 or HTLV-2 gene sequences were constructed and
spiked into human whole blood at concentrations of 104, 103, 10?, 10, 5, and 1 copies/mL.
DNA extraction was performed using MagBeads FastDNA Kit for Blood (MP Biomedicals), and
the extracted DNA was used as templates for real-time PCR amplification using specific
primers and probes targeting the pol gene of HTLV-1/2. An internal control was also
included.

Result

The limit of detection (LOD) was assessed using 20 replicates each at 10, 5, and 1 copies/mL,
establishing an LOD of 5 copies/mL for both HTLV-1 and HTLV-2. No cross-reactivity was
observed with HIV-1, HBV, and HCV.

Assessment of LOD for HTLV-1/2 in duplex real-time PCR

10 copies/mL 5 copies/mL 1 copy/mL
HTLV- 20/20 20/20 8/20
! (100%, 32.02 + 0.14) (100%, 34.60 + 0.24) | (40%, 41.37 + 1.03)
HTLV- 20/20 20/20 6/20
2

(100%, 34.60 + 0.24)

Cross-reactivity assessment
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(100%, 35.09 + 0.25)

(30%, 42.42 +0.91)



HIV-1 0/5 Not detected

Hepatitis B Virus 0/5 Not detected
Hepatitis C Virus 0/5 Not detected
Conclusion

The duplex real-time PCR assay developed in this study demonstrates high sensitivity,
specificity, and reproducibility, enabling accurate confirmation of HTLV-1/2 infection.
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Availability and use of diagnostic tests to predict the outcome of HTLV-
1 infection: results of an international survey by the IRVA prognostic
working group

Tatiane Assonel, Jorge Casseb?, Raymond Césaire®*, Antoine Chéret®*, Lucy Cook>®, Eduardo
Gotuzzo’, Philippa Hetzel®, Luis Malpica Castillo®, Arman Mosvat!®, Magdalene
Nwokocha®**?, S.A. Rahim Rezaee!?, Carolina Rosadas de Oliveira®, Masumichi Saito**,
Yorifumi Satou®>*®, Youko Suehiro?’, Kaoru Uchimaru'®'®, Atae Utsunomiya®°, Anne Van den
Broeke?:?2, Makoto Yamagishi®®, Shigeo Fuji?3, Yoshihisa Yamano?*, Aileen Rowan®

'Faculdade de Medicina da Universidade de S3o Paulo, S3o Paulo, Brazil. 2University of S30
Paulo, S3o Paulo, Brazil. 3French West Indies University, Pointe-a-Pitre, Guadeloupe.
“University Hospital of Guadeloupe, Pointe-a-Pitre, Guadeloupe. *Imperial College
Healthcare NHS Trust, London, United Kingdom. ®Imperial College, London, United Kingdom.
’Universidad Peruana Cayetano Heredia, Lima, Peru. 85t Vincents Institute of Medical
Research, Melbourne, Australia. °MD Anderson Cancer Center, Texas, USA. °Blood Borne
Infections Research Center, Academic Center for Education, Culture and Research (ACECR),
Mashhad, Iran, Islamic Republic of. *University Hospital of the West Indies, Kingston,
Jamaica. 2University of the West Indies, Kingston, Jamaica. *Mashhad University of Medical
Sciences, Mashhad, Iran, Islamic Republic of. *National Institute of Infectious Diseases,
Tokyo, Japan. >’Kumamoto University, Kumamoto, Japan. **Hokkaido University, Sapporo,
Japan. YNHO Kyushu Cancer Center, Fukuoka, Japan. University of Tokyo, Tokyo, Japan.
%Showa Medical University, Tokyo, Japan. ®Imamura General Hospital, Kagoshima, Japan.
21GIGA University of Liége, Liége, Belgium. ?2Jules Bordet Institute H.U.B., Brussels, Belgium.
20saka International Cancer Institute, Osaka, Japan. 2*St Marianna University, Kawasaki,
Japan

Abstract

Introduction:

HTLV-1 causes lifelong infection, with a subset of carriers progressing to adult T-cell
leukaemia/lymphoma (ATL) or HTLV-1-associated myelopathy/tropical spastic paraparesis
(HAM/TSP). Prognostic tools, particularly proviral load (PVL) and related biomarkers, are
critical for anticipating disease, guiding surveillance, and supporting clinical decision-making.
This study assessed global availability and clinical use of HTLV-1 prognostic diagnostics.

Methods:

An international survey was distributed by the IRVA Prognostic Working Group to scientists,

clinicians, and laboratory teams involved in HTLV-1 care. Respondents provided information

on PVL access, assay formats, funding, reporting practices, and incorporation of PVL or other
biomarkers into diagnosis, risk stratification and management.

Results:

Thirty-three responses were received from 19 high and low-prevalence countries.
Respondents included test users, providers, and developers. Marked heterogeneity was
observed: access to PVL testing remains uneven, assays vary from in-house quantitative PCR
to digital PCR and high-risk thresholds differ between centers. Some monitor longitudinal
PVL or apply pragmatic cut-offs (4% PVL in PBMCs for increased ATL risk, 1-2% for elevated
HAM/TSP risk), while others reported insufficient evidence, validation, or resources to adopt
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PVL-based stratification. PVL is routinely used to support diagnosis of HTLV-1-related disease
and to monitor therapeutic response in ATL, whereas use in asymptomatic carriers is
inconsistent. Additional biomarkers, including clonality assays, ATL-like immunophenotyping,
and targeted mutation panels, are being evaluated.

Conclusion:

Substantial global variability in prognostic testing for HTLV-1 highlights the need to expand
access, standardize methodologies, define validated cut-offs, and integrate emerging
biomarkers to improve outcome prediction for HTLV-1 carriers.
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A003

Design and evaluation of HTLV-1 recombinant multiepitope proteins
for confirmatory diagnosis

Marilia Sena?!, Andrei Mendes?, Ana Guimar3es?!, Lucas Menezes?, Vanessa Dantas?, Isabelle
Viana?, Joelma Souza?, Lucio Castellano?, Waldecir Junior?, Gabriel Neto?, Bruno Botelho?,
Antonio Vallinoto3, Osvaldo Pompilio?, Christian Reis?, Clarice Neuenschwander Lins de
Morais®

'0swaldo Cruz Foundation- Fiocruz, Recife, PE, Brazil. 2Federal University of Paraiba- UFPB,
Jodo Pessoa, PB, Brazil. *Federal University of Para- UFPA, Belém, PA, Brazil

Abstract

Background: Human T lymphotropic viruses 1 and 2 (HTLV-1/2) remain a public health
concern, with 5-10% of HTLV-1 infected individuals developing severe disease. Diagnostic
relies on serological screening followed by confirmatory immunological or molecular assays,
which may show limited specificity, high cost and increase time until confirmed diagnosis.
There is an urgent need for rapid, accurate and affordable point-of-care tests. As a step
toward this goal, this study aimed to produce and evaluate a recombinant chimeric protein
containing HTLV-1-specific epitopes. Methods: A multiepitope chimeric protein (ME-HTLV-1),
incorporating validated gp46 and tax epitopes, was expressed in E. coli BL21 Star (DE3) and
purified by affinity chromatography. Individual tax (P1) and gp46 (P2) fragments were also
produced after enzymatic digestion. Antigenic performance was assessed by in-house ELISA
using plasma from HTLV-1 (n=65), HTLV-2 (n=50), HIV (n=20) and seronegative controls
(n=95). Diagnostic accuracy was evaluated by ROC analysis, and non-parametric tests were
used to compared optical density values. Results: ME-HTLV-1 showed high accuracy
(AUC=0.98), with 95.4% sensitivity (95% Cl: 87.3—98.7%) and 97.9% specificity (95% Cl: 92.6—
99.6%). P1 (AUC=0.93) showed 83.08% sensitivity (95% Cl: 72.18-90.28%) and 100%
specificity (95% Cl: 96.11-100%), while P2 (AUC=0.93) showed 84.62% sensitivity (95% Cl:
73.94-91.42%) and 98.95% specificity (95% Cl: 94.28-99.95%). Minimal reactivity with HTLV-
2 and HIV samples confirmed the discriminatory capacity of ME-HTLV-1. Conclusion: The
multiepitope protein reliably distinguishes HTLV-1 infection and is a potential candidate for
differential and confirmatory diagnosis, with low-cost, scalable production suitable for rapid
point-of-care tests.
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Discordant Human T-Lymphotropic Virus (HTLV) Screening and
Confirmatory Testing: A Follow-up Case with High Epidemiological Risk

Wilhelmina N. Hauwanga?, Pedro Henrique Felipassi?, Cassia C. A. Gongalves?, Amanda Lopes
da Silva3, Raquel Gomes Catozo?, Camila Romano?®, Marzia Puccioni-Sohler’?

lUniversidade Federal do Estado do Rio de Janeiro (UNIRIO), Rio de Janeiro, Brazil.
2Universidade Federal do Rio de Janeiro (UFRJ), Rio de Janeiro, Brazil. 3Universidade de S3o
Paulo (USP), Sdo Paulo, Brazil

Abstract

Background: Human T-Lymphotropic Virus (HTLV) is endemic in Brazil and can pose a
diagnostic challenge in cases with discordant serologic and molecular results. False-positive
serology or an extremely low HTLV-1 proviral load may produce inconclusive patterns. Here,
we report a case of an asymptomatic woman, breastfed by an HTLV-1-infected mother, who
exhibited persistently discordant serological and molecular results despite a high
epidemiological risk.

Methods: Screening serological tests included enzyme immunoassays (EIA) and
chemiluminescent microparticle immunoassays (CMIA). Confirmatory testing was performed
using Western blot (WB) for HTLV-I/1Il. Molecular investigation included in-house real-time
polymerase chain reaction (qPCR), qualitative polymerase chain reaction and exploratory
metagenomic next-generation sequencing (MNGS). All molecular assays included
endogenous and positive exogenous controls.

Results: An asymptomatic 21-year-old woman, born to an HTLV-1 seropositive mother who
had HAM and was breastfed for an unknown period, was investigated. Her father was also
seropositive for HTLV-1. He had severe tuberculosis. The patient reported only one sexual
partner, with condom use, prior to HTLV-1 testing. HTLV-1 analysis revealed discordant
results: EIAs/CMIAs were persistently reactive, WB was initially indeterminate, and became
positive at age 19. Despite these findings, proviral DNA remained undetectable in all
molecular assays, including qualitative PCRs, RT-PCR for HTLV-1/2, and mNGS.

Conclusion: Despite compatible serology and strong epidemiologic risk, all molecular assays
were negative, suggesting a persistently very low proviral load. This case highlights the
challenge of interpreting discordant HTLV-1 results and the need for standardized diagnostic
pathways in endemic areas.
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Early detection of subclinical neuroinfection in HTLV-1: implications for
HAM diagnosis and progression

Marzia Puccioni-Sohler®?, Samya Da Silva®, Maria Fernanda Lopes?, Mauro Jorge Cabral-
Castro®, Carolina Rosadas®, Luiz Claudio Faria', Rosa Marcusso®, Tatiane Assone®, Augusto
Cesar Penalva®, Jorge Casseb®, Graham P. Taylor*

!Universidade Federal do Rio de Janeiro, Rio de Janeiro, Brazil. 2Universidade Federal do
Estado do Rio de Janeiro, Rio de Janeiro, Brazil. 3Universidade Federal Fluminense, Rio de
Janeiro, Brazil. “imperial College London, London, United Kingdom. ®Instituto de Infectologia
Emilio Ribas, S3o Paulo, Brazil. ®Universidade de S3o Paulo, S3o Paulo, Brazil

Abstract

Background: Early neurological manifestations of HTLV-1 infection are often subtle, leading
to delayed HAM diagnosis. We investigate subclinical neurological findings and inflammatory
biomarkers in symptomatic and asymptomatic HTLV-1 infected individuals and assess their
association with HAM progression.

Method: Retrospective cohort of 19 individuals without HAM (A.11 asymptomatic and B. 8
symptomatic) seen at HUGG/UNIRIO. Clinical data, images, serum/cerebrospinal fluid (CSF)
examination, and HAM outcome were evaluated. CSF inflammation was defined by cells > 4
cells/mm?3 and/or albumin quotient > 8x10~2 and/or IgG index > 0.7 and/or HTLV-1 index >
1.5 and/or neopterin > 15nmol/L and/or CXCL-10> 110pg/mL. The research was approved by
the ethics committees of HUGG/UNIRIO and HUCFF/UFRJ.

Results: Of the total, 79% (15/19) had inflammatory CSF. Subclinical findings of central
nervous system were detected in both groups: brain white matter lesions on MRI (44.4% in A
vs. 50% in B) and inflammation in CSF (72.73% in A vs. 87.50% in B) (p>0.05). The meanzSD
interval between lumbar puncture and last assessment was 5.8+4.4 years in A, and 4.5+4
years in B (p>0.05). Five (26%) individuals (one from the asymptomatic group and four from
the symptomatic group) developed HAM: definite (2) and probable (3). All had
neuroinflammation in CSF. The HAM progressors had higher WBC count in CSF and
intrathecal synthesis of total IgG than the non-progressor HAM (p<0.05). (Figure)

Conclusion: Subclinical findings in HTLV-1 infection highlight the need for early neurological
evaluation.
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The diagnostics landscape for HTLV infection

Carolina Rosadas?3, Leandro Sereno?, Sahar Bajis?2, Magdalena Barr DiChiara?, Carlota
Baptista?, Alisson Bigolin®, Toshiki Watanabe®, Madoka Kuramitsu®, Graham Taylor?, Tomoo
Sato’, Yoshihisa Yamano®, Masumichi Saito®, Daniel Bradshaw’, Nicolas Ducasa?, aileen
Rowan?, Nick Vandegraaf®, Mirna Biglione®, Philippa Hetzel®, Cheryl Johnson?

imperial College London, London, United Kingdom. 2World Health Organization, Geneva,
Switzerland. 3Pan American Health Organization, Washington, USA. *Brazilian Ministry of
Health, Brasilia, Brazil. °St Marianna University School of Medicine, Tokyo, Japan. éJapan
Institute for Health Security, Tokyo, Japan. UK Health Security Agency, London, United
Kingdom. 8Instituto de Investigaciones Biomédicas en Retrovirus y SIDA, CONICET-
Universidad de Buenos Aires, Buenos Aires, Argentina. %St Vincent’s Institute of Medical
Research, NRL division, Melbourne, Australia

Abstract

Background: Global availability of assays for HTLV remains unknown. We aimed to
determine the landscape of HTLV diagnostics to inform WHO guidelines and future
procurement and regulatory priorities.

Methods: Availability of tests was identified by searching information of regulatory agencies
and consulting government staff (January-June 2025). Data on assays were extracted for 12
countries (Argentina, Australia, Brazil, Chile, Canada, Japan, Nigeria, United Arab Emirates,
United Kingdom, USA, Saudi Arabia, Tanzania).

Results: 24 screening and 3 confirmatory tests were identified. Screening tests included
ELISA (n=12), chemiluminescence (n=7), electrochemiluminescence (n=1), chemiluminescent
enzyme immunoassay (n=3) and immunochromatography (n=1). Only Japan had a single
immunochromatography test (sensitivity=99.19-100%; specificity=99.4-100%). Most assays
used serum/plasma samples with two ELISA approved for dried blood spot in Brazil only. All
screening assays for plasma/serum reported clinical sensitivity of 100%, except one
(sensitivity=97.83%). Specificity varied between 99.4-100%. DBS ELISAs had 96% and 100% of
sensitivity and 98.73% and 99.4% of specificity, respectively. Three confirmatory tests were
identified (two western blot (WB) and one Line Immunoassay (LIA)), and no molecular test
was registered for diagnosis. The number of screening assays available varied across
countries, from 15 (Brazil) to none in three countries (United Arab Emirates, Tanzania and
Nigeria) and the same countries lack confirmatory tests. Three countries had both WB and
LIA (Brazil, UK and Saudi Arabia).

Conclusion: While tests appear to have good performance, test designs and availability
varies widely. Improving access to existing assays, and bringing products into quality-assured
space for LMICs, including RDTs, is crucial.
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Optimized protocol for metabolomics analysis of CD4* cells: An
innovative approach for early biomarker identification in HTLV-1
disease progression

Sheila Mateos?, Marcos Abreu?, Alex Rosini?, Felipe Santos!, Rubens Sebastiao?, Guilherme
Braz?, Luiza Lambaz?, Sofia Giuzio?

IMunicipal University of Sdo Caetano do Sul, Sao Caetano do Sul, Brazil. 25ao Paulo
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Abstract

Human T-lymphotropic virus type 1 (HTLV-1) preferentially infects CD4* T lymphocytes and is
associated with diverse clinical manifestations and marked immunometabolic alterations.
Although plasma metabolomics has identified promising biomarkers such as CXCL10 and
neopterin, the intracellular metabolic signature of infected CD4* cells remains poorly
characterized, limiting mechanism-based diagnostics and early identification of progression
to HAM/TSP and ATLL.

To address this gap, we established and validated a standardized protocol for isolation,
metabolic preservation, and untargeted metabolomic profiling of primary CD4* T cells.
Cryopreserved peripheral blood mononuclear cells were thawed under controlled
conditions, treated to prevent aggregation, and assessed for viability. CD4* cells were
isolated by negative selection, with purity and phenotype confirmed by multiparametric flow
cytometry, consistently achieving >95% viable CD3*CD4* cells.

Metabolites were analyzed by liquid chromatography coupled to high-resolution mass
spectrometry, with optimized separation of polar and non-polar compounds. Preliminary
results demonstrate efficient selective isolation and preservation of the endogenous
metabolome. Untargeted profiling revealed consistent metabolic differences between HTLV-
1-infected individuals and matched healthy controls, including dysregulation of pathways
related to immune activation, redox balance, and nucleotide metabolism.

This protocol provides a robust, reproducible framework for intracellular metabolomics in
HTLV-1 research and shows strong potential for identifying early predictive intracellular
biomarkers to improve risk stratification and clinical monitoring.
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Abstract

CRISPR technology is emerging as a promising therapeutic approach for eliminating chronic
viral infections, such as herpesviruses and HIV, but is still under-investigated for targeting
HTLV-1. During HTLV-1 infection, persistent viral reservoir is maintained through mitotic
division of infected immune cells rather than through active viral replication. The reliance on
cellular polymerase with proofreading activity contributes to genomic stability of HTLV-1
proviral sequences and lower sequence variability than other human retroviruses, such as
HIV-1, making it an attractive target for gene therapy. HAM/TSP (HTLV-1-associated
myelopathy/tropical spastic paraparesis) is chronic, progressive neuroinflammatory disease
that affects up to 3% of people with HTLV-1, which is associated with higher proviral loads
(PVLs). Additionally, patients with rapid progression have higher PVLs and higher viral mRNA
expression than those with slowly progressing disease. Here, for the first time, we
demonstrate that CRISPR can be used to excise the HTLV-1 genome and reduce proviral
loads in PBMCs from ten HAM/TSP patients. Single treatment with CRISPR-RNP
(ribonucleoprotein) complexes composed of two gRNAs targeting the HTLV-1 env gene and
3’LTR sequences resulted in excision of a 2613bp segment of the proviral genome, spanning
tax and HBZ genes, without detectable off-target activity. Furthermore, CRISPR treatment
led to an over 30% and 50% reduction in proviral loads, as measured by gPCR on days 2 and
5 post-electroporation, respectively. Thus, gene editing using CRISPR-Cas9 may provide a
new therapeutic strategy for eliminating HTLV-1 DNA from infected cells and potentially
serve as a novel platform toward curing HAM/TSP.
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Abstract

Background: In Uruguay, screening for Human T-lymphotropic virus types 1 and 2 (HTLV-1/2)
in blood donors has been mandatory since 2000. However, confirmatory and viral typing
techniques remain costly and not widely accessible. The lack of local molecular studies limits
knowledge of HTLV circulation in the country.

Methods: Two multiplex real-time polymerase chain reaction (RT-PCR) assays targeting the
tax and pol genes were developed for the simultaneous detection of HTLV-1, HTLV-2, and
the human albumin gene. Synthetic DNA fragments were used as quantitative references.
The long terminal repeat (LTR) region of HTLV-1 was amplified and sequenced using
nanopore technology in four clinical samples. Phylogenetic reconstruction was performed
using the obtained sequences together with reference strains.

Results: Both multiplex RT-PCR assays were successfully optimized. The tax assay detected
HTLV-1 and HTLV-2 with amplification efficiencies of 90% and 98.9%, respectively, and a limit
of detection of 50 copies for both viruses. The pol assay showed efficiencies of 94.9% and
102.7%, also with a limit of detection of 50 copies. Genotype A was identified in all
sequenced samples, and phylogenetic analysis enabled reconstruction of their evolutionary
relationships and their origin. These constitute the first HTLV-1 sequences generated locally
in Uruguay.

Conclusion: The optimized molecular assays provide a cost-effective strategy for HTLV
detection and viral quantification, supporting diagnosis and epidemiological surveillance in
Uruguay. The generation and phylogenetic analysis of the first local HTLV-1 sequences
establish a basis for future studies on viral diversity and transmission in the region.
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Abstract

Background

HTLV-1 is endemic in Peru, and vertical transmission favors its family clustering.

However, this phenomenon has not been well studied in the country. The objective of this
study is to estimate the prevalence of HTLV-1 infection among first-degree relatives of an
index case, assess prevalence by relationship category (e.g., mother, father, siblings,
offspring), and describe the frequency of associated diseases.

Methods

A retrospective study was conducted by reviewing the records of the HTLV-1 Research Unit
at the Instituto de Medicina Tropical “Alexander von Humboldt” (IMTAVH). Index cases were
identified as the first positive individual in a family group. The prevalence of HTLV-1 was
determined in their first-degree relatives, adjusting the confidence interval using a cluster
estimator.

Results

A total of 1 255 index cases and 3 431 relatives were studied. The frequency of studied
relatives was 30.30%. The prevalence of HTLV-1 in studied relatives was 36.43% (95% Cl:
34.67-38.23%). The HTLV-1 frequency was 63.30% in mothers, 52.33% in fathers, 32.65% in
siblings, 22.84% in children, and 57.19% in partners.

Conclusion

The prevalence found suggests the presence of intrafamilial transmission in the cohort,
making it necessary to expand studies to identify associated risk factors. These results
emphasize the necessity of a new screening strategy in the country, where the close
relatives of all HTLV-positive cases must be studied. Thus, this must be reflected in public
health policies.
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Abstract

Background:Data on the burden of HTLV-1 among pregnant women in Peru is scarce,
limiting the evaluation of preventive interventions. Using publicly available blood bank data,
we aimed to estimate the prevalence of HTLV-1 in pregnant Peruvian women and the annual
number of newborns acquiring HTLV-1 through mother-to-child transmission.

Methods:We conducted a retrospective ecological cohort study at the department-year
level from 2015-2020 across Peru’s 25 departments. An analytic strategy incorporating
correction factors, probabilistic weights and small-area estimation modeling was developed
to extrapolate HTLV-1/2 reactivity in blood donors to confirmatory HTLV-1 reactivity in
pregnant women. For validation, confirmatory HIV reactivity in pregnant women was
estimated using the same methods and was compared to official statistics.

Results:Between 2015 and 2020, 2,120,344 blood units were screened, of which 15,413
(0.73%) were reactive for HTLV-1/2. We estimated an annual average of 4,602 [3,851-5,368]
pregnant Peruvian women with HTLV-1, corresponding to a prevalence of 1.05% [0.88-1.23].
Twelve departments had an estimated prevalence > 1%, with higher values observed in
southern regions. Estimates showed a strong spatial correlation (phi = 49%) and acceptable
precision, with most department-level coefficients of variation below 30%. Annually, an
estimated 115 [96-134] newborns acquired HTLV-1 in utero and 1,009 [920-1,282] through
breastfeeding. Estimated HIV prevalence aligned with national and international data.

Conclusion:HTLV-1 represents a substantial burden among pregnant women in Peru. Our
findings inform the evaluation of prevention strategies, including breastfeeding avoidance
and formula supplementation, while highlighting the need for population-based studies.
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Figure 1. Estimates for confirmatory HTLV-1 reactivity per year by department|
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Abstract

Background:

All people with HTLV-1 in England are recommended to receive care at one of four HTLV
services. However, surveillance identifies that many people with HTLV-1 do not attend. We
therefore audited the HTLV cascade of care (CoC).

Methods:

Samples from individuals with reactive HTLV antibodies in England are routinely referred
from the local to the reference laboratory, which confirms all HTLV-1 diagnoses. For the
audit years, we compared reference laboratory records of new diagnoses with HTLV service
records. For individuals not recorded as having attended an HTLV service, the local
microbiologist was asked to complete a questionnaire.

Results:

In 2019, 2020 and 2022, 92, 56 and 92 individuals (n=240) were newly-diagnosed with HTLV-
1, with fewer cases in 2020 due to the pandemic. Of these, 100 (41.7%) individuals attending
28 hospitals were confirmed as not having subsequently attended HTLV services.
Questionnaire responses were received for 48/100 (48.0%) individuals. For 21/30 (70.0%)
individuals where testing indication was available, this was ATLL. The positive result was
communicated to 18/42 (42.9%) individuals; 10/42 (23.8%) were offered referral to HTLV
services; eight (80.0%) accepted. For 11/16 (68.9%) individuals not yet offered referral,
clinicians would not refer in future, primarily because the individual had died from ATLL
(n=8/11, 72.7%).

Conclusions:

Gaps were identified in the CoC, which requires strengthening. Many individuals not
attending HTLV services had ATLL, managed through non-HTLV specialist centres. One third
of people with ATLL died before referral to HTLV services highlighting the need to improve
access to testing before disease onset.
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Abstract

Background: Previous studies show high prevalences of sexually transmitted viral infections
(STVI) in transgender women (TGW) and gender-nonbinary persons, two highly vulnerable
groups. There is scarce data about prevalence of coinfections and infection by HTLV-1/2 in
this population. We evaluated the prevalence of STVI, coinfections and associated factors in
such groups.

Methods: We included 104 participants with a median age of 31 years. They blood samples
were tested for Hepatitis B, Hepatitis C, HTLV 1/2, HIV 1/2, and syphilis. Bivariate analysis
and logistic regression were performed.

Results: 88% of participants were black/mixed color, 91.7% single or widowed, 83.7% earn
<01 minimum wage, and 76.9% practice transactional sex. The prevalence of HIV 1/2 was
32.7%, Hepatitis B 17.3%, HTLV 1/2 1.92%, and no participant tested positive for Hepatitis C.
Twelve participants had coinfections, 11 coinfected by Hepatitis B and HIV 1/2 (10.6%), and
01 by HTLV-1 and Hepatitis B (0.96%). 60.6% had history of syphilis infection and 9.6% active
syphilis infection. In the logistic regression, viral coinfections were associated with being
older: 30-45 years (aOR: 5.45, 95% Cl: 1.02-29.04), >45 years (aOR: 15.62, 95% Cl: 2.42-
100.91), PrEP use (aOR: 0.10, 95% Cl: 0.01-0.93), and history of hepatitis B vaccination (aOR:
0.15, 95% Cl: 0.03-0.65).

Conclusion: We found a high prevalence of STVI among TGW and gender-nonbinary persons
which highlights the importance of greater access for this population to health services that
provide combined prevention strategies such as PrEP and vaccination.
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Abstract

Background: Since 2011, Bahia has implemented universal notification of HTLV infection.
This study aimed to characterize the epidemiological profile of HTLV—exposed children
reported to the National Notifiable Diseases System (SINAN).

Methods: This study analyzed all notifications recorded in the SINAN database of children
younger than 14 years born to women living with HTLV (HTLV—exposed children), in Bahia,
Brazil, from 2012 to 2022. Variables included age at notification, sex, race/ethnicity, and
municipality of residence. Cummulative notification rates per 100,000 children aged 0-14
years were estimated.

Results: A total of 134 HTLV—exposed children were reported, 60% were female, and 68%
were of brown/mixed or Black race. Among notified exposed children, 31% were newborns,
22% younger than 1 year, 12% were aged 1-4 years, and 35% were older than 5 years. The
notification rate increased from 0.11 to 0.63 per 100,000 children. Cases were reported
across 31/417 (7.4%) municipalities. The highest notification rates per 100,000 children were
observed in Terra Nova (77.37), Presidente Janio Quadros (45.99), and Mutuipe (45.83).
More populous municipalities presented lower rates despite higher absolute numbers, such
as Salvador (39 cases; 7.84) and Feira de Santana (12 cases; 9.52).

Conclusion: Notification of HTLV—exposed children was concentrated in the earliest
stages of life. Despite an increase in the number of notifications across years,
notification rates remain low and few municipalities reported cases. These findings
underscore the importance of strengthening standardized notification procedures to
ensure adequate follow-up and care for HTLV-1-exposed children.
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Abstract

Background: This study aims to describe the notification rates of pregnant women
living with HTLV by municipality and their association with health care indicators in
the state of Bahia, an endemic area for this infection in Brazil.

Methods: Notifications of pregnant women living with HTLV were extracted from the
Notifiable Diseases Information System (SINAN), between 2012 and 2021. Cumulative
notifications rate were estimated per 100,000 live births at the municipal level. The
association between notification rates and primary health care (PHC) coverage, the
number of physicians and nurses in the Brazilian Unified Health System (SUS) per
municipality, was assessed using negative binomial regression. Results: A total of 713
pregnant women living with HTLV were notified, with a mean age of 2817 years; most
were brown/Black (86%). Regarding education level, only 25% completed high school.
Notifications occurred mainly in the third (55%) and the second (31%) trimesters. Diagnostic
confirmation was performed in 370 cases (52%). The highest notification rates were
observed in the Southern Regional Health Center (~¥237.72/100,000 inhabitants).
From 2011 to 2021, the notification rate increased from 6.19 to 78.18 per 100,000
inhabitants. Municipalities with PHC coverage greater than 146% showed a 43%
higher notification rate (95% Cl: 1.04—-19.94; p=0.02). Conclusion: Notification rates
were associated with greater PHC coverage at the municipal level. Although
notification rates increased substantially over time, access to diagnosis remains
delayed. These findings reinforce the need to expand early screening, strengthen
surveillance and prenatal care actions, especially in areas with lower healthcare
coverage.
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Abstract

Background

HTLV-1 infection represents a significant public health challenge in Bahia, Brazil. This study
aims to characterize the sociodemographic profile and detection rates of HTLV cases in Bahia
from 2011 to 2025.

Methods

A descriptive epidemiological study was conducted using secondary data from the Notifiable
Diseases Information System (SINAN). Only laboratory-confirmed cases were included.
Sociodemographic variables (age, sex, race/skin color, education, and pregnancy status)
were analyzed descriptively. Cumulative detection rates per 100,000 inhabitants were
calculated by sex and age group using population estimates.

Results

A total of 7,334 HTLV cases were reported, of which 4,332 (59.0%) were laboratory-
confirmed. Women accounted for 77.0% of cases, and individuals aged 20-49 years
represented 53.3% of all cases. Among women of reproductive age (10—49 years), 33.5%
were aged 20-34 years, and 44.1% were pregnant. Most cases occurred among individuals
self-identified as mixed race (43.4%) or Black (24.5%), with 31.7% reporting 8-11 years of
schooling. The cumulative detection rate was 30.7 per 100,000 inhabitants. Women had a
rate of 45.7 per 100,000—3.1 times higher than men (14.7 per 100,000). The highest rates
were observed among women aged 20-34 years (65.7 per 100,000) and 5064 years (55.1
per 100,000), while men peaked at 6579 years (32.7 per 100,000).

Conclusions

HTLV infection in Bahia shows a high burden among women and adults aged 20—49 years.
Expanded notification has improved understanding of the epidemiological profile and
underscores the need for targeted surveillance and care strategies.
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Abstract

Background: This study aimed to determine the prevalence of HTLV infection in pregnant
women and described maternal and neonatal outcomes.

Methods: An ecological study was conducted using serological data from HTLV screening
(chemiluminescence and Western blotting [WB]) (2017-2021), cross-referencing SINASC
(Live Birth Information System) and SIM (Mortality Information System) databases.

Results: Among 64,821 eligible pregnant women, 775 had a reactive screening test, 143
were indeterminate, and 63,903 were non-reactive. Of those with a reactive result, 83.7%
underwent WB. The overall HTLV prevalence was 0.68%, with HTLV-1 being the predominant
subtype. Only 6.29% of pregnant women with indeterminate screening results underwent
WB, and none tested positive. The prevalence varied across microregions from 0.0% to
7.82%. Salvador accounted for 20.6% of all cases. The median age of HTLV-positive women
was similar to that of uninfected women. Compared to HTLV-negative women, infected
women were more likely to be unmarried and had lower education levels. Although the
median number of pregnancies, live births, and abortions was similar between groups, HTLV-
positive women showed greater variability in these variables and a trend toward higher
values. Notably, screening results were available postpartum for 18,390 women, including
182 of 442 (41.18%) HTLV-positive cases. Regarding the newborns, no differences were
detected; however, mortality was slightly higher in the exposed group.

Conclusion: These findings highlight the need for improved surveillance, timely confirmatory
testing, and targeted interventions to reduce the impact of HTLV-1 in pregnancy.
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Abstract

Background: HTLV-1 infection remains a neglected condition despite global estimates
of 10 million infected people. Although HTLV-1 is not endemic in Spain, over 3 out of
50 million inhabitants are migrants from HTLV-1 endemic regions. A national registry of
HTLV-1 cases was established in Spain in 1989 following the report of first cases. This
study summarizes epidemiological and clinical features of HTLV-1 cases identified in
Spain.

Methods: Over 50 healthcare centers distributed across the Spanish geography
contribute periodically to a national HTLV-1 registry.

Results: By December 2025, 556 HTLV-1 cases had been documented. Origin: 67.6%
migrants from Latin America, 10.6% from Africa, and 16.6% native Spaniards. Males
represented 34% and median age at diagnosis was 41 years-old. Most cases (61.5%,
n=342) were living in Madrid and Barcelona. Symptomatic HTLV-1 infection was
identified in 122 individuals (22%), including 67 with myelopathy (HAM/TSP) and 45
with adult T-cell leukemia/lymphoma (ATL).

Newly diagnosed HTLV-1 infections increased markedly after 2008, when screening
began in blood banks and pregnant women. Since then, the annual HTLV-1 incidence
remains fairly stable around 30 cases/year.

Conclusion: The high proportion of symptomatic cases (>20%) at the Spanish HTLV-1
registry suggests substantial underdiagnosis. Given the ongoing arrival of migrants
from endemic regions and rising traveling of Spaniards to those areas (business or
tourism), universal HTLV-1 screening at least once in a lifetime should be strongly
considered as a public health intervention in Spain.
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Abstract

Background. HTLV-1 originally jumped from Asian and African monkeys to humans. Africa is
the world region with the largest estimated population infected with HTLV-1. Ivory Coast is
located in West Africa and has 30 million inhabitants. The fertility rate is elevated, averaging
4.3 children per woman. Data about HTLV-1 rates in Ivory Coast are scarce and old. The Tai
park is the largest protected tropical rainforest in Africa where high rates of STLV-1 infection
in apes and monkeys have been reported.

Methods. A rapid test for HTLV antibodies (Assure HTLV-I/Il, MP Biomedicals, Singapore) was
used for screening blood collected from pregnant women and persons with HIV (PWH) who
consecutively attended a large outpatient clinic in Yamoussoukro, the capital of Ivory Coast,
during the summer of 2025.

Results. A total of 102 pregnant women and 206 PWH were examined. All were of black
ethnicity. The mean age was 24 years-old for pregnant women and 45 years-old for PWH. Up
to 74% of the latter were female. Only two women, one coinfected with HIV and another
pregnant, were HTLV-seroreactive and confirmed as HTLV-1-positive by Inno-LIA. Viral
sequences from the HIV/HTLV-1 coinfected female phylogenetically belonged to the HTLV-1a
subclade TC, clustering with Middle East strains.

Conclusion. The current rate of HTLV-1 infection amongst pregnant women and PWH living
in central Ivory Coast is 0.6%. The recognition of infection in 1% of pregnant women should
prompt adding HTLV screening to antenatal testing. Access to HTLV rapid tests will allow
prevention of vertical transmission.
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Abstract

Background: HTLV-1 infection in Spain is uncommon and mainly affects migrants from
endemic regions. HTLV screening is only being considered in organ transplantation and blood
blanks, although is currently expanding among pregnant women and in STl clinics. Roughly
30 new HTLV-1 cases are reported annually, suggesting a slow and silent introduction in
Spain.

Methods: We analyzed data from the Spanish HTLV-1 registry (1989-2025), including
demographics, clinical presentation, and phylogenetic analysis based on the LTR-region in all
individuals with available blood samples.

Results: A total of 556 HTLV-1 cases had been reported in Spain by December 2025. Most
cases occurred in migrants from Latin America (67.6%) and Africa (10.6%), while native
Spaniards accounted for 16.6% of cases. Women represented 65%. The median age at
diagnosis was 41 years-old. Overall, 22% were symptomatic (67 HAM/TSP and 45 ATL).

Phylogenetic analysis of 153 patients revealed a predominance of the HTLV-1a Cosmopolitan
subtype (n=145, 94.8%), but with substantial diversity within this group: a-TC (n=124), a-JPN
(n=5), a-NA (n=5), a-WA (n=5), a-SEN (n=3), and a-BP (n=1). Six African individuals were
classified as HTLV-1b. Additionally, there was one case each for the newly described
subgroups: f (Ethiopia) and g-recombinant. Among the 18 Spaniards, 14 were infected with
HTLV-1a-TC, 1 a-NA, 2 a-WA, and 1 a-SEN.

Conclusions: All HTLV-1a subgroups are circulating among infected individuals living in Spain,
being the Transcontinental subgroup the most prevalent. The co-circulation of multiple HTLV-
1 variants in Spain suggests multiple independent introductions rather than local spillover
following a founder effect.
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Abstract

Introduction: Human T-lymphotropic viruses 1 and 2 (HTLV-1/2) are retroviruses transmitted
through blood exposure, sexual contact, shared needles, and vertical transmission, and
remain neglected endemic infections.

Objective: To assess the prevalence of HTLV-1/2 infection and identify related behavioral
and epidemiological factors in a cohort under care at the Service for the Care of People
Living with HTLV (SAPEVH) at the Federal University of Para.

Methods: This cross-sectional observational study included patients assisted at SAPEVH
between 2021 and 2025. Venous blood samples were screened for anti-HTLV-1/2 antibodies
using ELISA tests and confirmed by qPCR or Western blot. Participants completed an
epidemiological questionnaire. Statistical analyses were performed using GraphPad Prism
8.0 and BioStat, with significance set at p < 0.05.

Results: In the SAPEVH cohort, HTLV-1/2 infection prevalence was 10% (131/1,309); of
those, 86.26% had HTLV-1 and 13.74% had HTLV-2. Most infected individuals were women
(69.47%), identified as mixed race (63.36%), and lived in Belém's metropolitan area
(88.55%). Over half were married or cohabiting (55.73%), and about a third completed high
school (32.06%). Significant associations were found with marital status (higher positivity
among married), blood transfusion history, and lower income (notably among those earning
three minimum wages). Additional links were seen for single status and regular health
follow-up.

Conclusion: The infection was linked to marital status, low family income, and a prior history
of blood transfusion. These results confirm that HTLV remains common in the area and
underscore the importance of improved monitoring, early detection, and targeted public
health efforts.
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Abstract

Background: Among Aboriginal people in Central Australian communities, HTLV-1 prevalence
is among the highest recorded globally. Cases of the major known HTLV-1 complications
have been diagnosed, and cross-sectional associations found with pulmonary, metabolic and
cardiovascular diseases. We undertook a longitudinal study to better understand the burden
of HTLV-1-related illness in this setting.

Methods: We used a prospective cohort design with recruitment of people 18+ years in
clinical settings and passive follow-up through health records. The target sample size was
1,200 with planned 5 years follow-up, powered to detect a 50% relative increase in all-cause
mortality among HTLV-1 positive participants. A community-led team discussed study goals
with residents across multiple communities, returning for recruitment only after all queries
were addressed

Results: During 2022-2023, 1,232 people were enrolled (40% male, 60% female, mean age
41). HTLV-1 screening positivity was 28% (344/1,232), with 93% confirmed by Western blot.
Overall 311 participants were positive on nucleic acid testing (NAT), with median proviral
load of 440 copies/100,000 PBMCs (IQR: 24-2,753). Among screened-negative participants,
8 were positive on NAT, and 21 Western blot-positive cases were NAT-negative. Prevalence
rose sharply with age and was generally higher in men (figure).

Conclusions: In the largest HTLV-1 survey in Central Australia, we confirmed extremely high
prevalence with high concordance between screening serology, confirmatory serology, and
molecular testing. Follow up of the cohort will continue for at least 5 years and provide key
information on health impacts of HTLV-1 infection that will guide prevention and treatment
strategies.
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Abstract

Human T-cell leukemia virus type 1 (HTLV-1) drives cellular transformation by manipulating
host gene expression and disrupting key signaling pathways. N®-methyladenosine (m®A) RNA
modification has recently emerged as a regulator of host-virus interactions. We and others
have previously demonstrated that HTLV-1 RNA contains m°®A modifications that influence
viral transcript abundance. In this study, we investigated how HTLV-1 infection alters the
host m®A epitranscriptome and assessed the functional consequences of these modifications
on gene expression, cell cycle progression, and T-cell immortalization. Using MeRIP-Seq and
differential expression analyses in HTLV-1-infected and uninfected T cells, we identified
widespread changes in m®A deposition, enriched at canonical motifs and localized primarily
to coding sequences and 3’ UTRs. These modifications were associated with differential
expression of genes involved in transcriptional regulation, immune signaling, and cell cycle
progression. Functional enrichment analyses revealed overrepresentation of m®A-modified
transcripts in key pathways traditionally hijacked by HTLV-1, including MAPK, TGF-B, and
FoxO signaling. Treatment with the METTL3 inhibitor STM2457 impaired HTLV-1-induced cell
cycle progression and significantly impaired immortalization of primary human PBMCs in
vitro. Additionally, several m®A-modified genes (THEMIS2, TNFRSF14, CDC42, CDKN1A) had
altered expression in response to HTLV-1 infection, suggesting selective epitranscriptomic
regulation of host signaling networks. These findings reveal a previously unrecognized role
for m®A in coordinating the host response to HTLV-1 and suggest that viral infection
reshapes the mPA epitranscriptome - promoting cellular functions required for
immortalization and transformation.
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Abstract

Background: Human T lymphotropic virus type-1 (HTLV-1) is a globally distributed retrovirus
that may lead to adult T-cell leukaemia/lymphoma (ATLL) or HTLV-1-associated myelopathy
(HAM). Macrophage migration inhibitory factor (MIF) is a pro-inflammatory cytokine linked
to Th17 dysregulation in pathological settings. Here, we investigated its association with
CD4+ T-cell (CDATC) subsets in people living with HTLV-1 (PLWHTLV) and its impact on viral
transmission in vitro.

Methods: Blood samples were obtained from healthy donors (HD, N=9), asymptomatic
PLWHTLV (N=9), ATLL (N=7) and HAM (N=12). Plasma cytokines were quantified by ELISA.
Expression of CDATC subset markers was evaluated by flow cytometry in lymphocytes from
PLWHTLV (N=12). A pharmacological MIF antagonist was used in MT2 cells, SupT1-MT2
cocultures and monocyte-derived dendritic cells (MDDCs) infected by cell-free virus. Tax and
p19 expression were evaluated by flow cytometry and qPCR, respectively. Statistical analysis
was performed using GraphPad Prism (8.4.3).

Results: Plasma MIF was elevated in asymptomatic (median=74.6 ng/ml) and ATLL
individuals (median=76.15 ng/ml) compared to HD (median=2.976 ng/ml) (p=0.0028 and
p=0.0043, respectively). IFNy-expressing cells were reduced in bulk CD4+ (p=0.0134),
CD4+CD25+ (p=0.0422) and CD4+CD25+CCR4+ (p=0.0402) subsets in ATLL compared to
asymptomatics. No correlation was found between plasma MIF and CDATC subsets. In vitro,
MIF inhibition reduced Tax expression in MT2 cells (p=0.0083) and decreased MT2-to-SupT1
transmission (p=0.0119), while increasing HTLV-1 transcription in MDDCs infected with cell-
free virus (p=0.0224).

Conclusion: MIF is elevated in PLWHTLV and modulates HTLV-1 replication and transmission
in a cell-type-dependent manner, supporting a role in HTLV-1 pathogenesis.
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Abstract

Transcriptional activator (Tax1) protein activates both the viral long terminal repeat (LTR)
and cellular promoters via activation of CREB, NF-kappa-B, SRF and AP-1 pathways. Tax1
binds to three 21 bp repeat elements located within the LTRs, referred to as Tax-responsive
elements (TRE). Binding to TRE requires the interaction with CREB1 and CREBBP. Tax1 also
induces chromatin remodeling of proviral LTR-mediated gene expression by recruiting the
histone acetyl transferases CREBBP and EP300 to the chromatin, which results in histone
acetylation. Via its interaction with IKK regulatory subunit IKBKG, Tax-1 persists.
Investigations using Cytoscape revealed sixty-six proteins from Homo sapiens that strongly
interact with Tax1 protein. A multiple sequence alignment for the sixty six proteins and the
Tax1 protein revealed that the Beclinl protein was the most closely similar to Tax1 protein
at a bootstrap value of 67. Importantly, the Beclinl protein is found in at least twenty
different organs in Homo sapiens and these were the following: adrenal gland, blood, bone,
bone marrow, eye, gall bladder, heart, intestine, kidney, liver, lung, muscle, nervous system,
pancreas, saliva, skin, spleen, stomach, thyroid gland and urine. These findings present an
opportunity of the development of a range of prognostic and diagnostic biomarkers that can
be developed targeting use of a range of non-invasive tissues from living humans.
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Abstract

Cell-free transmission of bovine leukemia virus (BLV) is highly inefficient, whereas direct cell-
to-cell contact markedly enhances viral spread. Although human T-cell leukemia virus (HTLV)
exploits specialized intercellular structures, such as virological synapses and tunneling
nanotubes (TNTs), to ensure efficient transmission, comparable mechanisms in BLV remain
largely unexplored. Here, we investigate whether BLV induces and exploits TNTs and
virological synapses to facilitate viral dissemination.

Using confocal microscopy in co-culture systems of BLV-expressing cells and CC81 GFP-
reporter cells, we identified extensive networks of TNTs, with structures exceeding 250 um
in length, connecting infected and uninfected cells. Functional transfer of GFP through these
nanotubular connections was observed, along with the presence of viral capsid and Env
proteins within the TNTs. Furthermore, analysis of cell-cell contact sites revealed the
formation of virological synapses characterized by the polarized accumulation of viral
proteins (Env, capsid) and pronounced actin cytoskeleton remodeling toward the synaptic
interface.

Complementary proteomic analyses of cells expressing the BLV regulatory protein Tax
showed enrichment of host factors associated with cytoskeletal dynamics and intracellular
transport, supporting a role for viral modulation of host architecture in cell-to-cell
transmission. Ongoing studies extend these findings to primary bovine PBMCs to assess the
physiological relevance of these mechanisms.

Collectively, our results provide evidence that BLV exploits TNTs and virological synapses as
efficient routes of cell-to-cell transmission, revealing mechanistic parallels with HTLV.
Elucidating these pathways offers critical insights into BLV pathogenesis and may inform
future strategies aimed at limiting viral spread in vivo.
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A role for cohesin proteins in HTLV-1 infection
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Abstract

Background:

Human T-cell Lymphotropic virus type 1 (HTLV-1) infects CD4+ T cells by integrating a viral
DNA copy into the host genome. In proliferating cells, the genome becomes accessible to the
pre-integration complex during mitosis. The cohesin complex comprises several essential
host proteins that are engaged in regulating mitosis and transcription. We previously
identified that structural maintenance of chromosomes protein 1A (SMC1A), a structural
component of the cohesin complex, co-purified with HTLV-1 integrase, a requisite viral
enzyme for catalysing the integration step. Here, we investigate whether HTLV-1 can infect
cell-cycle arrested cells and whether SMC1A plays a role in HTLV-1 infection.

Methods:

Jurkat cells were infected by co-culture with the chronically infected MT-2 cell line. To arrest
Jurkat cells in G1/S, the cells were pretreated with aphidicolin. SMC1A was temporally
knocked down in Jurkat cells using dox-inducible shRNAs. Infection efficiency was quantified
by determining the proviral load using gPCR. Integration site sequencing was done using
RAISING (Rapid Amplification of Integration Sites without Interference by Genomic DNA
contamination).

Results:

Aphidicolin-mediated cell cycle arrest at G1/S diminished but did not abrogate HTLV-1
infection efficiency. Similarly, SMC1A-depleted cells showed a near 4-fold reduction in
infection.

Conclusion:

Our preliminary findings suggest that HTLV-1 preferentially but not exclusively infects
proliferating cells. SMC1A may be involved in HTLV-1 infection but the mechanism of this
involvement is yet unclear. Integration site sequencing and analysis is ongoing to disentangle
the interplay of the timing of mitosis and the involvement of SMC1A in HTLV-1 infection.
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Abstract

HTLV-1 contains highly immunogenic CD8" T-cell epitopes which elicit high frequencies of
virus-specific CD8" T-cells in most virus-carriers. Despite the virus being present in malignant
cells, HTLV-1-specific CD8* cells are often undetectable in patients with ATL. To characterise
HTLV-1-specific CD8* T-cells during ATL development, we studied a group of people living
with asymptomatic HTLV-1 infection who have a very high risk of developing ATL. ‘High-risk’
carriers are defined by the detection of suspected premalignant lesions: expanded, HTLV-1-
infected ATL-like clones circulating in their peripheral blood. To control for antigen load
effects on CD8* T-cell frequency, we compared peripheral blood samples from high-risk
carriers with proviral load-matched controls who had no detectable ATL-like clones in their
peripheral blood. Compared to the control group, high-risk carriers had significantly fewer
Tax-specific IFN-y*CD8" cells in peripheral blood. Furthermore, ex vivo CD8* T-cells from high-
risk carriers did not kill autologous ATL-like clones or HTLV-1-infected T-cells. We stained
Taxi1-19/HLA-A*0201 pentamer*CD8* T-cells to test whether the low frequencies of
functional CD8s resulted from the phenotype or absolute frequency of HTLV-1-specific CD8*
T-cells. Again, high-risk carriers had significantly lower frequencies of Taxi1-19/HLA-A*0201
pentamer*CD8* T-cells than controls, but we observed no difference in memory phenotype
or expression of checkpoint control molecules (PD-1, TIGIT, TIM-3, LAG-3, CTLA-4). This is the
first report of HTLV-1-specific immune dysregulation in the premalignant stage of ATL. Low
frequencies of HTLV-1-specific CD8* T-cells may predispose HTLV-1-carriers to develop ATL
and may be a novel therapeutic target for ATL prevention.
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Abstract

Two closely related viruses, human T-cell leukemia virus 1 (HTLV-1), and -2, exhibit striking
differences in their pathogenic potential. While, HTLV-1 is capable of causing adult T-cell
leukemia/lymphoma and HTLV-1-associated myelopathy/tropical spastic paraparesis
(HAM/TSP), HTLV-2 is largely non-pathogenic and could have indications of HAM/TSP in
some cases. In contrast to the largely non-pathogenic HTLV-2, HTLV-1 has a uniquely
complex long terminal repeat (LTR) regulatory architecture enriched in enhancer elements,
SP1 and MEF-2 motifs, and a CTCF-binding site. This configuration supports persistent
antisense transcription of HBZ, even during viral latency, thereby promoting T-cell survival,
proliferation, and sustained immune modulation. Such regulatory differences can extend
beyond infected T cells. Therefore, to define cell type—specific transcriptional programs
associated with viral subtype, single-cell sequencing using innovative HoneyComb
technology was performed on peripheral blood mononuclear cells from asymptomatic HTLV-
1 (AC1) and HTLV-2 (AC2) carriers. The extensive analysis of the scSeq data revealed that the
transcriptional divergence between AC1 and AC2 was predominantly confined to the
monocyte compartment. A total of 167 genes were differentially expressed in exosome-
treated AC1 and AC2 monocytes (93 upregulated and 74 downregulated). Upregulated genes
included PSAP, CISD1, GLUL, and GRB2, whereas CD93, COR7, EREG, and CKB were
significantly downregulated. Pathway enrichment analysis identified involvement of
pathogen-induced cytokine signaling, macrophage activation, neuroinflammation, IL-10
signaling, and multiple sclerosis—associated pathways. These findings suggest HTLV-1 and
HTLV-2 viruses are different in their virus associated factor and also have differences in
cellular pathways that can dictate their subsequent pathogenesis.
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Abstract

Individuals living with the chronic infection of Human T-cell Lymphotropic Virus type-1
(HTLV-1) is often associated with co-infections such as Epstein-Barr Virus (EBV) and
associated lymphomas including Burkitt’s lymphoma, Hodgkin lymphoma, and diffused large
B-cell lymphoma (DLBCL). Prior studies have shown that HTLV-1 infected cells release
extracellular vesicles (EVs) that contain viral proteins, cytokines/chemokines, RNAs and
immune checkpoint molecules like PD-1 etc. Small EVs such as exosomes are capable of
modulating recipient cell function and facilitating viral spread. To delve deeper into
understanding this mechanism, we exposed EBV-infected latent B cells with HTLV-1-derived
exosomes and observed a significant increase in EBV genes related to viral replication (e.g.
EBNA1, BMRF1, BZLF1, LPMs, etc.). In order to understand the mechanism of this
observation, proteomic analysis was conducted followed by an extensive data analysis.
Interestingly, proteins related to various relevant signalling pathways were differentially
regulated such as Akt, mTOR, and NF-kB, which is critical for EBV replication (e.g. ACTB)
Thus, we have expanded proteomic studies with a specific NF-kB inhibitor. Other co-
signalling pathways such as Ras-MAPK pathway associated with cancer progression and
metastasis (e.g. RASGRP3, CDK4/6) was identified that is involved in the regulation of
oncoprotein MEF-2. Follow up in vitro studies have confirmed the induction of MEF-2 genes
by HTLV exosomes in EBV positive B cells. These findings, together with the NF-kB pathway
activation, a downstream target of HTLV-1 Tax and a regulator of inflammatory and survival
responses, suggest a mechanism by which HTLV-1-derived exosomes may facilitate EBV
reactivation and lymphomagenesis.
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Figure 1. Clonal mosaicism and trajectory to transformation.
Polyclonal HTLV-1-infected cells and heterogeneous gene mutations.

Background

Persistent HTLV-1 infection and multiple genetic abnormalities contribute to multistep
tumorigenesis of ATL. However, comprehensive genomic analyses of asymptomatic HTLV-1
carriers have been limited. Here, we aimed to elucidate the host genomic landscape
underlying ATL and to deepen our understanding of tumorigenesis by performing
comprehensive genomic analyses in a large cohort of HTLV-1 carriers.

Method

Paired infected (CD4*/CADM1*) and uninfected (CD4*/CADM1") T-cells were isolated from
PBMCs by flow cytometry. We then performed whole-genome sequencing (WGS; n=43) and
ultra-deep sequencing (n=148) on enriched infected cells from HTLV-1-infected carriers and
ATL patients to detect somatic variants.
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Results

WGS uncovered 0.3-4.4 mutations per megabase in carriers, consistent with genomic
instability in a preleukemic state. The mutation burden positively correlated with age,
proviral load, and proviral clonality. The mutational signature were characterized by clock-
like mutational processes, and additional signatures associated with DNA repair deficiency
were detected in some carriers, suggesting potential causes of these abnormalities. Genomic
analyses using in vitro and in vivo HTLV-1 infection models demonstrated that genomic
instability arises immediately after infection. Furthermore, ultra-deep sequencing revealed
recurrent genetic abnormalities shared among carriers. Although driver mutations in ATL are
heterogeneous, specific gene mutations were commonly detected across diverse infected
clones in carriers, indicating fundamental molecular bases for infected-cell dynamics and ATL
pathogenesis.

Conclusion

We successfully delineated the overall genomic landscape of HTLV-1 carriers. Our study
supports that genomic instability is an early event in tumorigenesis. Furthermore, integrating
genetics with clinical information and clonality has the potential to enable refined risk
stratification.
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Abstract

HTLV-1 is a retrovirus that can impair the host immune response to other pathogens.
Following the SARS-CoV-2 pandemic, many questions have arisen about the efficacy of the
humoral response in HTLV-1-infected individuals immunized against SARS-CoV-2. Our
objective was to evaluate the humoral response to SARS-CoV-2 vaccination in HTLV-1-
infected individuals. The study included 33 HTLV-1-infected individuals and 24 uninfected
individuals from Salvador, Brazil, all immunized against SARS-CoV-2 with a first booster dose.
The HTLV-1-infected individuals were classified as definite HAM/TSP, probable HAM/TSP,
possible HAM/TSP, or asymptomatic. 1gG, 1gG1, IgM, and IgA antibody plasma titers were
measured by indirect ELISA; competition ELISA was used to quantify neutralizing antibodies.
IgM titers were significantly higher in the uninfected group than in the HTLV-1-infected
group, but neutralizing antibody titers were significantly higher in the HTLV-1-infected group
compared to the uninfected group. No significant differences between groups were found in
IgG and IgG1 antibody titers. IgA antibodies were not detectable in either group. We found a
moderate and significant positive correlation between neutralizing antibody titers and 1gG
and IgG1 titers in both groups. Among HAM/TSP and asymptomatic individuals, no
differences in antibody titers or neutralizing antibodies were observed. These findings
suggest that, despite HTLV-1-associated immune dysregulation, vaccinated HTLV-1-infected
individuals are able to mount a preserved humoral memory response after SARS-CoV-2
vaccination. This preserved neutralizing antibody response may contribute to protection
against future SARS-CoV-2 exposures and potentially reduce the risk of severe COVID-19
outcomes.
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Abstract

Human T-cell leukemia virus type 1 (HTLV-1) and Strongyloides stercoralis are frequently
found endemic to the same regions. Cases of co-infections have been documented with
regularity. Clinical observations suggest that co-infection worsens disease severity for both
pathogens, yet the full implications of this interaction remain incompletely understood. This
review examines epidemiological and clinical data to clarify the effect of each organism on
the pathogenesis of the other. Published case reports and cohort studies evaluating HTLV-1
and S. stercoralis co-infection were reviewed. Data assessing proviral load, cytokine profiles,
regulatory T-cell expansion, and clinical outcomes were synthesized. Findings from available
animal and humanized mouse models were also examined. Several studies demonstrate that
S. stercoralis co-infection is associated with increased HTLV-1 proviral load and oligoclonal
proliferation of infected T cells, potentially mediated through activation of the IL-2/IL-2
receptor pathway. Epidemiological data point to an earlier onset of Adult T-cell
Leukemia/Lymphoma in co-infected individuals. Conversely, HTLV-1 co-infection alters the
immune response from a Th2 to a Th1-dominant profile, characterized by increased IFN-y
and reduced IL-4, IL-5, IgE production, eosinophil differentiation, and mast-cell
degranulation. This decreases anti-helminth activity. Increased regulatory T-cell populations
further impair parasite clearance, predisposing patients to disseminated strongyloidiasis and
hyperinfection syndrome. HTLV-1 and S. stercoralis exhibit a complex pathogenic interaction
in which each pathogen worsens the disease severity of the other. This contributes to
increased parasite burden and alters HTLV-1 disease progression. Routine screening and
research into targeted management is needed for co-infected populations.
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Abstract

Human T-cell leukemia virus type 1 (HTLV-1) is primarily transmitted through breast milk, yet
the endogenous protective mechanisms within breast milk remain poorly understood. This
study investigated the inhibitory role of lactoferrin (LF), a multifunctional glycoprotein
abundant in colostrum but significantly diminished in mature milk, against HTLV-1 infection.

Using an in vitro viral particle infection system, we demonstrated that LF treatment resulted
in a 32% reduction in viral adsorption. More notably, in a cell-to-cell infection model, LF
exhibited a profound 90% inhibition of syncytium formation. Mechanistic analysis revealed
that LF administration significantly downregulated the expression of ICAM-1 on the surface
of infected cells. This suggests that LF suppresses the establishment of infection by
disrupting the essential cell-to-cell adhesion and the subsequent formation of virological
synapses required for HTLV-1 spread.

The efficacy of LF was further validated in vivo using an animal model. LF administration
reduced the number of HTLV-1-infected cells in the spleen—a primary viral reservoir—by
approximately 50%. Furthermore, LF treatment exerted significant immunomodulatory
effects, suppressing the activation of CD4+, CD25+, and dendritic cells, which are critical for
the expansion of the infected cell pool.

These findings indicate that LF has potent inhibitory activity against HTLV-1 through a direct
antiviral effect. Considering that LF levels are high in colostrum but low in conventional
mature milk, it is suggested that LF deficiency may contribute to the risk of vertical
transmission. Future clinical studies are anticipated to evaluate LF as a potential preventive
intervention for preventing HTLV-1 infection in infants.

118



A036

Prevalence and factors associated with co-infection at the time of HTLV
diagnosis at the National Centre for Human Retrovirology in London,
United Kingdom: A five-year single-centre retrospective study

Duleepa Weerasiri, Divya Dhasmana

Imperial College Healthcare NHS Trust, London, United Kingdom

Abstract

Background:

The presence of co-infection can have a negative impact on the clinical course of people with
HTLV (PLWHTLV). This study aims to describe the prevalence and factors associated with co-
infection among newly diagnosed PLWHTLV attending the National Centre for Human
Retrovirology (NCHR), London, United Kingdom.

Methods:

A retrospective analysis of 261 newly diagnosed PLWHTLV attending the NCHR between
January 2021 and December 2025 was conducted. Socio-demographic and HTLV-related
data, and co-infection rates of HIV, syphilis, Hepatitis B and C were extracted from patient
records. Bivariate analysis and logistic regression were performed to determine factors
associated with co-infection.

Results:

Mean age of the patients was 53.9 + 15.61 years and 66.3% were female. 54.4% were of
Black Caribbean ethnicity. HTLV-1 accounted for 93.9% of cases. The majority, 67.8% were of
asymptomatic HTLV status. At least one co-infection was detected in 17.2% of PLWHTLV. HIV
and syphilis were the most common co-infections (9.2%), followed by HBV and HCV at 2.7%
and 1.9% respectively. In the bivariate analysis, age at diagnosis, gender and HTLV disease
category were significantly associated with the presence of co-infection. In multivariable
logistical regression analysis, increasing age at diagnosis (AOR=1.034, 95% Cl [1.006, 1.063],
p=0.016), male gender (AOR=3.908, 95% Cl [1.778, 8.587], p=0.001 ), and asymptomatic
HTLV carrier status (AOR=6.166, 95% Cl [2.090, 18.192], p=0.001) were independently
associated with higher odds of co-infection.

Conclusions:

The prevalence of co-infection is relatively high among PLWHTLYV in this study. This highlights
the importance of comprehensive infectious disease screening at presentation of any
infection.
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Abstract

HTLV-I-associated myelopathy/tropical spastic paraparesis (HAM/TSP) is a chronic,
progressive, neuroinflammatory demyelinating condition of the spinal cord. Immune
checkpoint molecules (ICPs) can exist in a soluble cell-free form and can be carried on
extracellular vesicles (EVs) and exosomes (small EVs, <300 nm) while maintaining their
immunomodulatory activity. Therefore, we investigated the role of soluble and exosomal
ICPs in HTLV-1 associated neuroinflammation. For the very first time, we demonstrate a
unique elevated presence of several stimulatory (CD27, CD28, 4-1BB) and inhibitory (BTLA,
CTLA-4, LAG-3, PD-1, PD-L2) ICP receptors in HAM/TSP sera, and in purified exosomes from a
HAM/TSP-derived HTLV-1-producing (OSP2) cells. These ICPs were found to be co-localized
with the endosomal sorting complex required for transport (ESCRT) pathway proteins and
exhibited functional binding with their respective ligands. Viral proteins and cytokines
(primarily IFNy) were found to be present in purified exosomes. IFNy exposure enhanced the
release of ICP molecules while antiretroviral drugs (Azidothymidine and Lopinavir)
significantly inhibited this process. HTLV-1 b-Zip protein (HBZ) has been linked to factors that
enhance EV release and concurrent knockdown here led to the reduced expression of ESCRT
associated genes (e.g., Hrs, Vsp, Alix, Tsg) as well as abrogated the release of ICP molecules,
suggesting HBZ involvement in this process. Moreso, exosomes from OSP2 cells adversely
affected CD8 T-cell functions by diminishing levels of cytokines and cytotoxic factors.
Collectively, these findings highlight exosome mediated immunomodulation of T-cell
functions with HBZ and ESCRT pathways as an underlying mechanism in the context of HTLV-
1-induced neuroinflammation.
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Abstract

Human T-lymphotropic virus type 1 (HTLV-1)-associated myelopathy/tropical spastic
paraparesis (HAM/TSP) is a chronic neuroinflammatory disorder causing spinal cord
demyelination. Progression to HAM/TSP is closely linked to virally infected CD4+ T cells that
release extracellular vesicles (EVs). Exosomes, a type of EV, carry proteins and nucleic acids
implicated in neuroinflammatory disease progression. To further elucidate exosomes' role in
HAM/TSP progression, we studied the effect of exosomes from HTLV-1 infected cells on
PBMCs of HAM/TSP patients by single cell sequencing through HoneyComb technology. We
observed a unique response in monocyte populations, the least studied cell types in HTLV-1
pathogenesis. 41 genes were identified to be differentially expressed in HAM/TSP
monocytes treated with exosomes; 28 were upregulated and 13 were downregulated. From
these, we focused on genes with the most significant expressional changes: CXCL5, PPBP, IL-
7R, INHBA, and CSF-1 were upregulated, while FUCA1, APOC1, APOE, CCL2, and CTSD were
downregulated. CXCL5, PPBP, and CCL2 are associated with chemokine activity. IL-7R,
INHBA, and CSF-1 are involved in cytokine-mediated signaling, with IL-7R also playing a role
in T-cell differentiation. APOC1 and APOE are linked to lipid transport and macrophage
functions. Downregulation of FUCA1 and CTSD, both involved in lysosomal and glycoprotein
degradation, may reflect impaired antigen processing. Overall, our data suggest that
exosome-treated HAM/TSP monocytes undergo immune remodeling that favors cell
recruitment, activation, and a shift toward an M2-like immunoregulatory phenotype. These
findings highlight a potential therapeutic pathway for addressing HTLV-1-induced
neuroinflammation by modulating exosome-mediated signaling.
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Abstract

BACKGROUND

HTLV-1-associated uveitis (HAU) is an under-recognized ocular manifestation of HTLV-1
infection. We aim to describe the clinical characteristics of HAU and its association with
systemic inflammatory syndromes in a national referral center in Peru.

METHOD

We conducted an retrospective, cross-sectional study at the Instituto Nacional de
Oftalmologia (INO) in Lima, Peru. Clinical records of patients with intermediate uveitis who
attended between 2016 and 2023 were reviewed. HTLV-1 infection was determined by
either serologic or molecular testing (ELISA, CMIA, CLIA, PCR, WB). Only patients with at least
one year of follow-up were included.

RESULTS

Among 795 patients with intermediate uveitis, 124 (16%) were diagnosed with HAU and 62
met inclusion criteria for detailed analysis. Of these, 83.8% were women and 16.1% men,
with a mean age of 54 years (26—82). The most frequent presenting symptoms were
transient visual loss (77%), floaters (31.3%), ocular pain (24%), red eye (19.2%), photophobia
(13.2%) and tearing (2%). Disease was unilateral in 65% and bilateral in 35% of patients.
Initial visual acuity was >20/40 in 13.2%, 20/40-20/100 in 47.4%, and <20/100 in 39.5% of
patients. Thyroid disease was reported in 22.6%, and HTLV-1-associated myelopathy/tropical
spastic paraparesis (HAM/TSP) in 6.5% of patients.

CONCLUSION

In this Peruvian cohort, 16% of patients with intermediate uveitis had HAU. These findings
highlight the need to systematically include HTLV-1 in the workup of intermediate uveitis
and develop multidisciplinary diagnostic strategies in endemic countries.
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Figure 1. Fundus imaging. (A) Right eye: decreased vitreous clarity (vitritis 2+) and possible
lesions in inferior and inferotemporal peripheral retina. (B) Left eye: decreased vitreous
clarity (vitritis 1+), with less overall involvement compared to the right eye.
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Abstract

Background

HAM/TSP is a chronic progressive neurological disorder characterized by persistent
inflammation in the central nervous system (CNS), in which HTLV-1-specific cytotoxic CD8+ T
lymphocytes (CTLs) are considered major contributors to tissue damage. We aimed to
determine whether HTLV-1-specific CTLs accumulate in the cerebrospinal fluid (CSF) of
patients with HAM/TSP and how this accumulation relates to local inflammatory activity and
neuronal injury.

Methods

We used MHC/peptide tetramers to quantify HTLV-1 Tax-specific CTLs in paired peripheral
blood (PB) and CSF from patients with HAM/TSP and asymptomatic HTLV-1 carriers (ACs). In
addition, CSF cytokines, and neurofilament light chain (NfL) concentrations were measured.

Results

Compared with ACs, patients with HAM/TSP showed an expansion of HTLV-1-specific CTLs in
PB and a marked enrichment in CSF, with higher frequencies in CSF than in their own PB.
CMV-specific CTLs did not show analogous accumulation. In HAM/TSP, higher CSF HTLV-1-
specific CTL frequencies were associated with elevated proinflammatory cytokines, including
IFN-y, TNF-a, and IL-10.. CSF NfL levels were higher in HAM/TSP than in ACs and correlated
positively with CSF HTLV-1 proviral load.

Conclusion

HTLV-1-specific CTLs selectively accumulation in the CSF of patients with HAM/TSP and are
linked to a proinflammatory cytokine milieu. Together with increased intrathecal HTLV-1
burden, these findings support a central role for CSF HTLV-1-specific CTLs in sustain chronic
neuroinflammation and ongoing neuroaxonal damage in HAM/TSP.
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Abstract

Background

Spontaneous lymphoproliferation (SP) is an ex vivo phenomenon where lymphocytes
proliferate without external stimulation in peripheral blood mononuclear cells (PBMCs) from
HTLV-1-associated myelopathy/tropical spastic paraparesis (HAM/TSP) patients. SP is
thought to reflect spinal cord pathology in HAM/TSP, but its cellular mechanisms remain
unclear. This study investigated the proliferating cell populations and the dynamics
underlying SP.

Methods

PBMCs from 30 patients were cultured for six days. Flow cytometry was used to characterize
T-cell subsets, HTLV-1-infected cells, and HTLV-1-specific cytotoxic T lymphocytes (CTLs),
along with proviral load (PVL) and phenotypic profiling.

Results

During SP, CD8+ T cells proliferated more extensively than CD4+ T cells. PVL analysis showed
that nearly all proliferating CD4+ T cells were HTLV-1—-infected. The frequency of HTLV-1
Tax301-309-specific CTLs among CD8+ T cells markedly increased. After a resting phase,
IFN-y responses to Tax and HBZ peptides were detected in over 70% of proliferating CD8+ T
cells. Sorted CD4+ T cells proliferated autonomously, whereas CD8+ T cells required
co-culture with CD4+ T cells. Proliferating infected cells displayed a Th1 phenotype, and
most proliferating T cells co-expressed activation and exhaustion markers with memory
features.

Conclusion

SP in HAM/TSP is driven by HTLV-1-infected CD4+ T cells and supports expansion of HTLV-1—
specific CD8+ CTLs. SP likely reflects interactions between infected CD4+ cells and antiviral
immunity, providing an ex vivo model for evaluating therapies targeting immune-mediated
pathology.
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Abstract

[Background] Human T-cell lymphotropic virus type 1 (HTLV-1)-associated
myelopathy/tropical spastic paraparesis (HAM/TSP) is characterized by spontaneous
proliferation of HTLV-1-infected CD4+ T cells and excessive cytotoxic activation leading to
neuroinflammation. We investigated whether dimethyl fumarate (DMF), an
immunomodulatory agent for multiple sclerosis, exerts therapeutic effects in HAM/TSP by
modulating immune activation.

[Methods] Peripheral blood mononuclear cells (PBMCs) from 16 people with HAM/TSP were
cultured with DMF (0-100 puM). Cell viability was assessed by Trypan blue exclusion, and
spontaneous proliferation by XTT assays. Subset-specific proliferation of CD8+, CD4+, and
CADM1+CD4+ T cells was evaluated by CellTrace Violet flow cytometry, and purified CD4+ T
cells were analyzed to determine direct effects independent of CD8+ T cells. Cytokine levels
were quantified, and HTLV-1 proviral load (PVL) was measured by PCR.

[Results] DMF significantly inhibited lymphocyte proliferation in a concentration-dependent
manner, with median reductions of 42.1% at 10 uM, 56.3% at 25 uM, 60.6% at 50 uM, and
69.9% at 100 uM compared with no-DMF condition. Suppression was marked in CD8+, CD4+,
and CADM1+CD4+ T cells. Purified CD4+ T cells showed CD8-independent inhibition, with
near-complete suppression at 50 uM. DMF reduced the production of IL-6, TNF-a, and IFN-y
released from these proliferating cells. While overall PVL showed no significant change, a
marked reduction was observed in a subset with high viral proliferative activity.

[Conclusion] These findings indicate that DMF suppresses pathogenic lymphocyte
proliferation and inflammatory cytokine production in HAM/TSP-derived PBMCs, supporting
its potential as a therapeutic candidate.
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Abstract

Background

We previously conducted an anti-CCR4 antibody trial in HTLV-1—-associated myelopathy
(HAM) to eliminate HTLV-1-infected cells and attenuate spinal cord inflammation. While
clinical benefits were observed, long-term treatment was limited in some patients by
adverse events attributable to regulatory T-cell depletion. These findings support infected-
cell-directed therapy for HAM, provided that safer targets can be identified. Here, we
performed single-cell transcriptomic profiling of cerebrospinal fluid (CSF) cells to identify
infected-cell-selective surface molecules.

Methods

Single-cell RNA-seq was generated from CSF cells of patients with HAM (n=6). The candidate
target was further examined using patient PBMCs, and its antigen specificity and distribution
were assessed using public databases.

Results

CSF single-cell profiling (13,826 cells) identified 21 clusters, and the infected-cell cluster was
defined by HBZ detection. Compared with uninfected Th1 cells, infected cells showed
selectively upregulated genes. We prioritized CCR8 because it was highly expressed, cell-
surface localized, and therapeutically tractable. Flow-cytometric analysis demonstrated
significantly higher CCR8 expression in infected cells in patients with HAM, whereas adult T-
cell leukemia cells showed a trend toward lower expression. Depletion of CD4*CCR8* cells
from HAM PBMCs yielded a very low proviral load and markedly reduced spontaneous
proliferation in vitro. In healthy PBMC data, CCR8 expression was confined to a subset of Th2
cells, and Human Protein Atlas datasets indicated minimal expression across major tissues,
supporting high specificity and a potentially favorable safety profile.

Conclusion

CCR8 is selectively enriched on HTLV-1-infected cells in patients with HAM and represents a
promising, potentially safer target.
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Abstract

HTLV-1 causes HAM/TSP in about 1% of infected individuals, but the mechanisms driving this
neuroinflammatory disease remain unclear. This study we aim to elucidate the role of HTLV-
1 specific CD8 T cells in HAM/TSP pathogenesis through integrated single-cell 5’ gene
expression and VDJ sequencing of peripheral blood (PB) and cerebrospinal fluid (CSF).
Initially, we analyzed paired PB and CSF from 11 HAM patients, PB from 4 asymptomatic
carriers (AC), and PB from 3 healthy donors (HD), with 7 additional public CSF data. Cell
clustering revealed a significant accumulation of CD8 T cells in HAM-CSF compared to HAM-
PB and healthy-CSF. CD8 T cell subset analysis showed dominance of effector memory and
identified clonally expanded CD8 T cell clones in HAM CSF, that recognize HLA-A*24:02
restricted Taxsoi1-309 @s antigen. DEG analysis showed these specific CD8 T cells show more
exhausted and upregulation of homing receptors CXCR3 and CXCR6. Furthermore, by using
HLA-A*24:02/Tax tetramer and PMA/lonomycin stimulation, we showed that IFN-y
production and CD107a expression are higher in Tax specific CD8 T cells in HAM-PB than that
of AC. Based on TCR repertoire analysis by scRNA-seq, we synthesized Tax specific TCRs from
HTLV-1-infected patients. The Tax specific TCRs cloned from HAM-CSF showed higher TCR
affinity against HLA-A24/Tax peptide complex than those of AC-PB. HLA-A24/Tax TCR avidity
positively correlated with clinical findings (CXCL10 and neopterin) in CSF of HAM patients.
Our ongoing in-depth analysis aims to understand the detailed mechanism of HAM
pathogenesis that will be helpful for therapeutic interventions.
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Abstract

Background: Although most patients with HTLV-1 remain asymptomatic, a subset develops
adult T-cell leukemia/lymphoma (ATL) or HTLV-1-associated myelopathy (HAM). Reliable
laboratory markers distinguishing asymptomatic infection from early or progressive disease
remain limited. Functional immune assays may therefore provide valuable insight into HTLV-
1-driven immune dysregulation. Methods: We evaluated spontaneous (SP) and stimulus-
induced lymphocyte proliferation, cell death, and expression of the apoptosis-associated
molecules Fas and FasL in a large cohort of HTLV-1 patients. Peripheral blood mononuclear
cells from 435 HTLV-1 patients classified as asymptomatic carriers (AC), intermediate
syndrome (IS), HAM, or ATL were compared with healthy controls and patients with
suspected non-T-cell immunodeficiencies. SP using CFSE assay discriminated clinical stages
by ROC analysis and identified two distinct subgroups of AC. Results: ~75% of AC exhibited
high SP, resembling IS, HAM, and ATL patients, whereas the remaining AC showed low SP
comparable to controls. High SP was associated with impaired responses to
phytohemagglutinin, preserved anti-CD3-induced proliferation, increased in vitro
lymphocyte death, and elevated Fas and FasL expression. Expression of these molecules
correlated strongly with cell death, but not with proliferation, suggesting that enhanced
activation-induced cell death would occur in AC with high SP. Discussion: Overall,
spontaneous lymphocyte proliferation can help in the characterization of the HTLV-1 clinical
stages. It distinguished two groups of AC, identifying one resembling control individuals and
one with heightened viral activity who may be at increased risk of disease progression.
Further studies aiming at comparing the clinical outcome of the two groups of AC are
warranted.
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Abstract

Introduction: The incidence rate per 1,000 people/year of HTLV-1-Associated Myelopathy
(HAM) varies worldwide: Brazil: 5-11, United Kingdom (UK):2, Japan:0.03. We previously
showed a stepwise increase of plasma CXCL10 among people with asymptomatic HTLV-1
infection (AC) according to risk of developing inflammatory diseases. Here we compare
plasma CXCL10 and Neopterin in Brazil and UK.

Methods: Plasma from 121 AC (Brazil n=52, UK n=69) and uninfected controls (Brazil n=7, UK
n=10) were tested for CXCL10 and Neopterin (ELISA). UK cohort was stratified into three
groups according to risk of inflammatory diseases: low-risk (PVL (proviral load) < 1%, n=23),
medium-risk (PVL> 1% without T-cell activation) (n=23), and high-risk (PVL > 1% and T-cell
activation profile) (n=23).

Results: Brazilian AC had higher plasma concentrations of CXCL10 and neopterin compared
with AC with low and medium-risk of inflammatory disease from the UK (p < 0.0001).
However, Brazilian AC had CXCL10 and neopterin concentrations comparable to UK AC at
high-risk of inflammatory disease (p>0.05). Uninfected controls from Brazil and UK showed
CXCL10 levels similar to those of AC in the same country (p>0.05); however, uninfected
individuals from the UK showed lower CXCL10 levels compared with the AC high-risk group
(p=0.0216). Uninfected individuals from Brazil had high CXCL10 levels compared to those
from the UK (p=0.0052).

Conclusion: Individuals in Brazil have more inflammation compared to the UK. This elevated
baseline immune activation may contribute to increased risk of HTLV-1—-associated
inflammatory diseases and/or higher incidence of HAM observed in Brazil.
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Abstract

Background: Tax and HBZ modulate immune pathways and may contribute to HTLV-
1-associated myelopathy/tropical spastic paraparesis (HAM/TSP) onset and
progression. This study examined how Tax and HBZ expression relates to immune
dysregulation and HAM/TSP development. Methods:This is a cross-sectional study
that recruited people living with HTLV-1 (PLWHTLV) from a healthcare center in
Salvador-Babhia, Brazil, including PLWHTLV with HAM/TSP, oligosymptomatic and
asymptomatic carriers (AC). The proviral load (PVL) and the expression of HBZ, Tax
and immune-related genes were quantified by gPCR. Statistical analyses used Mann—
Whitney test and Spearman correlation. Results: 37 samples were included in this
study. Of these, 16 were AC, 08 were oligosymptomatic, and 13 were HAM/TSP.
Among PLWHTLV included, 86.5% (n=32) were female, 51.4% (n=19) self-identified as
mixed-race, and the median age was 58 years. The HAM/TSP group had the highest
PVL (2,53%). To investigate viral and host gene expression in HTLV-1-infected
individuals, the AC and HAM/TSP groups were analyzed. The viral gene tax showed
significantly higher expression in HAM/TSP compared to AC (p=0.03). Individuals with
PVL = 1.5% exhibited higher hbz expression (p=0.026) and FOXp3 expression
(p=0.049) compared to those with PVL <1.5%. In both groups, tax and hbz expression
positively correlated, with a stronger association in the high PVL group.
Conclusions:The viral genes tax and hbz play central roles in modulating the immune
response, Tax acts as a constant activator of the inflammatory response, while HBZ
expression was correlated with Tax expression, suggesting a possible compensatory
mechanism.
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Abstract

Human T-cell lymphotropic virus type 1 (HTLV-1)-associated myelopathy/tropical spastic
paraparesis (HAM/TSP) develops in 1-5% of HTLV-1—infected individuals. Prior studies show
that negative immune checkpoint receptors (NCRs) are upregulated on CD8 T cells during
chronic viral infections and contribute to poor antiviral immunity. We previously observed
distinct NCR expression patterns on CD8 T cells in the blood of HAM/TSP patients and in
central nervous system (CNS) tissues of HTLV-1—infected humanized mice, linking these
differences to neurological complications. In this study, we determined co-expression
patterns of key NCRs (PD-1, TIGIT, TIM-3, and LAG-3) and their ligands during HTLV-1
infection, and assessed how combinatorial NCR-targeted blockade influences HTLV-1-
specific CD8 T-cell effector functions as an approach to reduce CNS disease outcomes. We
found that global CD8 T cells from HAM/TSP patients displayed significantly higher
frequencies of cells co-expressing multiple NCRs than those from asymptomatic carriers
(AC). Moreover, NCR ligands, including PVR and PD-L1, were also more highly expressed on
plasmacytoid and myeloid dendritic cells in HAM/TSP subjects. Functionally, combination
dual PD-L1/TIGIT blockade or triple PD-L1/TIGIT/TIM-3 blockade increased intracellular
cytokine production following viral stimulation in both AC and HAM/TSP groups, particularly
CD107a, a degranulation marker, and TNF-a, which can directly inhibit viral replication.
Interestingly, most blockade combinations reduced IL-2—producing HTLV-1-specific CD8 T
cells in HAM/TSP patients, but not in AC. Overall, these results define a novel combinatorial
NCR immunotherapeutic blockade strategy to reduce HAM/TSP disease burden.
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Abstract

Background: This study evaluated whether selected neurodegenerative biomarkers
in cerebrospinal fluid (CSF) differ between HTLV-1-infected individuals and
uninfected controls, aiming to identify potential candidates for early HAM/TSP
detection.

Methods: Individuals with confirmed HTLV-1 infection were enrolled during CSF examination
for suspected myelopathy. HTLV-1—-negative controls were patients undergoing CSF
evaluation for suspected neuroinfection who tested negative by qPCR for all pathogens
investigated. CSF concentrations of a-synuclein, Tau, AB42, AB40, and neurofilament light
chain (NfL) were quantified using the LEGENDplex™ Human Neurodegenerative Biomarker
Panel 1 on a FACSFortessa flow cytometer. Data were analyzed with LEGENDplex™ software,
and group comparisons were performed using the Mann—Whitney U test.

Results: Forty-eight HTLV-1-infected individuals (mean age 52.9 *+ 14.8 years; 75% female)
and 10 uninfected controls (mean age 31.3 + 17.6 years; 50% female) were included. CSF
glucose and protein levels were similar between groups (HTLV-1: 63.89 + 22.4 mg/dL and
38.06 + 17.3 mg/dL, respectively). Levels of a-synuclein, Tau, and NfL did not differ
significantly. In contrast, AB42 and AB40 concentrations were significantly higher in the
HTLV-1—-infected group compared with controls (p = 0.0020 and p = 0.0039, respectively). A
positive correlation between AB42 (p = 0.0005, r = 0.49) and AB40 (p =0.02, r =0.33) and
age was observed in the HTLV-1-infected group.

Conclusion: AB42 and AB40 levels were increased in HTLV-1-infected individuals. Further
studies are needed to evaluate the extent of the central nervous system involvement and its
clinical implications.
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Abstract

Background: The Human T-cell Lymphotropic Virus type 1 (HTLV-1) is associated with the
development of HTLV-1-associated myelopathy/tropical spastic paraparesis (HAM/TSP). The
exact reason why only a subset of infected individuals develop virus-associated syndromes
remains unclear. However, current evidence suggests a multifactorial nature, influenced by
viral and host-related factors, including immune response, genetic background, among other
factors . To improve the understanding of how human genetic factors may influence the
development of myelopathy, this study aimed to investigate human gene polymorphisms
previously associated with HAM/TSP development worldwide through a systematic review of
the literature. Methods: Literature searches were performed in PubMed, LILACS, SciELO, and
Embase databases using a search algorithm based on Descritores em Ciéncias da Saude /
Medical Subject Headings terms. Inclusion and exclusion criteria were applied. Data was
then extracted, organized and analyzed. Results: A total of 36 studies were included in this
review, in which 63,89% were conducted in Latin America, with Brazil having the largest
number of articles (n = 18). Among the 42 different genes analyzed, only 16 showed an
association with HAM/TSP development, which included a range of polymorphisms, from
cytokines, to receptors and enzymes. The fas cell surface death receptor (FAS) -670
polymorphism was the only variant consistently identified by more than one study in two
distinct populations, associated with a higher risk to develop HAM/TSP. Conclusion: The
review demonstrated that the presence of specific human gene polymorphisms may
influence the development of clinical symptoms in individuals infected with HTLV-1.
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Abstract

Introduction: The incidence rate per 1,000 people/year of HTLV-1-Associated Myelopathy
(HAM) varies worldwide: Brazil: 5-11, United Kingdom (UK):2, Japan:0.03. We previously
showed a stepwise increase of plasma CXCL10 among people with asymptomatic HTLV-1
infection (AC) according to risk of developing inflammatory diseases. Here we compare
plasma CXCL10 and Neopterin in Brazil and UK.

Methods: Plasma from 121 AC (Brazil n=52, UK n=69) and uninfected controls (Brazil n=7, UK
n=10) were tested for CXCL10 and Neopterin (ELISA). UK cohort was stratified into three
groups according to risk of inflammatory diseases: low-risk (PVL (proviral load) < 1%, n=23),
medium-risk (PVL> 1% without T-cell activation) (n=23), and high-risk (PVL > 1% and T-cell
activation profile) (n=23).

Results: Brazilian AC had higher plasma concentrations of CXCL10 and neopterin compared
with AC with low and medium-risk of inflammatory disease from the UK (p < 0.0001).
However, Brazilian AC had CXCL10 and neopterin concentrations comparable to UK AC at
high-risk of inflammatory disease (p>0.05). Uninfected controls from Brazil and UK showed
CXCL10 levels similar to those of AC in the same country (p>0.05); however, uninfected
individuals from the UK showed lower CXCL10 levels compared with the AC high-risk group
(p=0.0216). Uninfected individuals from Brazil had high CXCL10 levels compared to those
from the UK (p=0.0052).

Conclusion: Individuals in Brazil have more inflammation compared to the UK. This elevated
baseline immune activation may contribute to increased risk of HTLV-1—-associated
inflammatory diseases and/or higher incidence of HAM observed in Brazil.
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Figure. Plasma levels of inflammatory markers. A. Comparison of plasma CXCL10
in people with HTLV-1 asymptomatic infection in Brazil and UK. B. Comparison of
plasma neopterin in people with HTLV-1 asymptomatic infection in Brazil and UK.
UK participants were stratified according to the risk of inflammatory disease based
on proviral load (PVL) and T cell activation markers: low risk (PVL < 1%), medium
risk (PVL > 1 but no T cell activation), high risk (PVL > 1% and T cell activation
assessed by Flow Cytometry —Harding et al 2022). C. Comparison of plasma
CXCL10 between uninfected control and people with HTLV-1 asymptomatic
infection in Brazil and D. in the UK. E. Comparison of CXCL10 levels between
uninfected controls in Brazil and UK
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Abstract

Human T-cell lymphotropic virus type 1 (HTLV-1) is an oncogenic and incurable retrovirus
that serves as the causative agent for Adult T-cell Leukemia/Lymphoma (ATL) and the
neurodegenerative condition HTLV-1 associated myelopathy/tropical spastic paraparesis
(HAM/TSP). The maintenance of the viral reservoir is fundamentally dependent on the
dysregulation of host cell cycle checkpoints to ensure expansion. A defining feature of this
pathogenesis is the irregular acceleration of the G1 phase that is driven by the
overexpression of Cyclin D2. In infected cells, Cyclin D2 binds to Cyclin-dependent Kinase 4
and 6 (CDK4/6), promoting hyper-stable kinase complex formation bypassing physiological
growth regulation. These complexes override the G1 restriction point to force premature S-
phase entry, locking the cell in a state of rapid proliferation. Coupled with this intracellular
dysregulation is the release of extracellular vesicles (EVs) that are capable of trafficking viral
components and pro-inflammatory cytokines across the blood-brain barrier (BBB). These EVs
establish a chronic neuroinflammatory environment, sensitizing astrocytes and neurons to
degenerate and drive the pathology of HAM/TSP. To disrupt this pathogenic loop, this study
aims to screen a panel of FDA-approved and investigational drugs that target CDK4/6-Cyclin
D2 binding. We hypothesize that pharmacological inhibition will downregulate these hyper-
active complexes and restore G1 phase accuracy in both chronically infected lines and
patient-derived clinical samples. We will show that “resetting” the cell cycle will significantly
alter the composition of secreted EVs, downregulation of inflammatory signals, and prevent
intercellular transmission of viral neurotoxicity.
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Abstract

Human T-Cell Leukemia Virus Type 1 (HTLV-1) associated myelopathy/tropical spastic
paraparesis (HAM/TSP) is a chronic inflammatory myelopathy caused by HTLV-1 infection.
Antibodies to HTLV-1 are well described in the serum and cerebrospinal fluid (CSF), however,
the epitope-level landscape of antiviral antibody responses within the CSF is incompletely
defined.

CSF from 30 HAM/TSP, 45 patients with multiple sclerosis (MS; 32 with relapsing-remitting, 8
primary progressive, and 5 secondary progressive), and 30 healthy volunteers was profiled
using PanSeq, a modular peptide phage-display library incorporating VirScan2 and a human
reference peptidome. Antibody enrichment was analyzed using an established z-score
method.

HAM/TSP patients demonstrated enrichment of HTLV-1 derived peptides. 15 peptides from
HTLV and primate T-lymphotropic virus (PTLV) were detected, including 8 Env and 7 Gag
peptides. Env reactivity localized predominantly to gp46, a surface envelope glycoprotein,
with regions overlapping previously reported neutralizing antibody epitopes. Gag-directed
peptides mapped to matrix, capsid, and the nucleocapsid region. Comparative analysis
identified overlap between HAM/TSP and MS, including Epstein-Barr virus BZLF1 peptides
(specifically in primary progressive MS) and respiratory syncytial virus glycoprotein peptides.
18 human reference library peptides were specific to HAM/TSP. Exploratory pathway
analysis of these peptides revealed convergence on immune signaling genes associated with
Th1-related responses, which may align with known immune profile of HAM/TSP.

These findings establish PanSeq as a powerful tool for defining antibody landscapes at
epitope-level resolution. This supports future orthogonal validation of these epitopes,
comparison with asymptomatic HTLV-1 cohorts, and investigation of non-HTLV viral
peptides.
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Abstract

Background: Human T-cell lymphotropic virus type 1 (HTLV-1) infection spans a broad
clinical spectrum, from asymptomatic carriage to inflammatory neurological disease,
particularly HTLV-1-associated myelopathy (HAM). Immune activation is central to disease
progression, but its role in intermediate inflammatory phenotypes such as HTLV-1-
associated mild inflammatory disease (HAMID) remains poorly defined.

Objectives: To compare demographic, clinical, and immunophenotypic characteristics
among individuals with HTLV-1 infection classified as asymptomatic, HAMID, or HAM.

Methods: This cross-sectional study included 136 individuals with confirmed HTLV-1
infection: HAM (n=83), HAMID (n=7), and asymptomatic (n=46). Median age was 59 years,
and 69.7% were female. Clinical and neurological manifestations were assessed. Peripheral
blood immunophenotyping evaluated CD4* and CD8* T-cell counts and activation markers
(CD25 and HLA-DR). Group comparisons used Median and Kruskal-Wallis tests (p<0.05).

Results: Age and total CD4* and CD8* T-cell counts did not differ among groups. CD4*CD25*
T-cell levels differed significantly across phenotypes (p=0.016), with higher levels in HAM
compared to asymptomatic individuals (adjusted p=0.012). CD4*HLA-DR* expression was
also increased in HAM versus asymptomatic participants (p=0.004; adjusted p=0.005). CD8*
activation markers showed no differences. Urinary dysfunction and motor impairment were
more frequent in HAM.

Conclusions: Increased CD4* T-cell activation is associated with HAM and may support
clinical stratification and early identification of progressive inflammatory manifestations,
including HAMID, within the HTLV-1 spectrum.
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Abstract

Adult T-cell Leukemia/Lymphoma (ATLL) is a rare, aggressive mature T-cell neoplasm
associated with human T-cell lymphotropic virus type 1 (HTLV-1) infection and carries a poor
prognosis. Due to its rarity, clinical features associated with improved outcomes remain
incompletely understood. We applied a machine learning (ML) survival model to identify
baseline features associated with longer predicted survival.

We analyzed 42 adult patients diagnosed with ATLL at our institution between 1/1/2010 and
12/31/2022. Data were obtained through manual chart review. Inclusion criteria were age
>18 years, confirmed ATLL diagnosis, and complete baseline diagnostic data. Data processing
and modeling were performed in Python. A random forest survival model was constructed.
Model performance was assessed using Concordance index (C-index) and Brier scores.
Permutation feature importance (PFl) was used for model interpretability.

The cohort was 48% male with a mean age of 59 years; 69% were Black and 33% Hispanic.
During follow-up, 64% of patients died and 17% were lost to follow-up, with a mean time to
death or censoring of 870 days. The model demonstrated strong discrimination with a C-
index of 0.91 in the full dataset and 0.89 in validation. Brier scores at 182, 365, 730, and
1095 days were 0.13, 0.19, 0.18, and 0.11, respectively.

Baseline LDH and creatinine were the strongest predictors, followed by platelet count, ECOG
performance status, and number of extranodal sites. Shimoyama subtype, race/ethnicity,
calcium, and leukocyte counts were not predictive. These findings suggest ML approaches
may identify prognostic features beyond traditional classifications.
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Abstract

ATL is characterised by somatic mutations in the host genome, however the process driving
acquisition of ATL-driver mutations is not well understood. During normal ageing, somatic
mutations occur across the genome, with healthy T-cells acquiring on average 25 variants
per year. Here we aim to ask whether proviral integration is associated with alterations in
the rate or nature of somatic variant acquisition in infected T cells.

Ten HTLV-1-carriers were selected to represent 5 decades of life (20-30, 30-40, 40-50, 50-60,
60-70). Five carriers had a circulating ATL-like clone but no symptoms of ATL. Three
populations of cells were single-cell flow-sorted — uninfected CD4+CCR4+CD26+ cells and
infected CD4+CADM1+CCR4+CD26- cells. Where present, ATL-like clones were sorted based
on TCRVB expression. Genomic DNA from each cell was amplified using primary template-
directed amplification (PTA) and subjected to whole genome sequencing (WGS).

Low-pass WGS sequencing (0.2x) was used to evaluate the success of PTA and revealed ~50%
success rate. Twenty four single-cell whole genomes from the first patient were subjected to
20x WGS. Of these, HTLV-proviruses and integration sites were detected in 16/24 single
cells, rearranged TCR alpha and beta chains in 21/24 single cells, of which 7 were from the
ATL-like clone. Analysis of somatic variants and the further 9 patients is underway.

Identification and tracking of somatic mutations in single cells elucidates mutational
processes in infected cells. This work will help us to reveal fundamental processes driving
ATL development in HTLV-1 carriers.
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Abstract

BACKGROUND

Adult T-cell Leukemia/Lymphoma (ATL) is caused by HTLV-1. Although over 10 million people
are infected, fewer than 5% develop ATL. Aggressive ATL remains largely incurable, with
allogeneic stem cell transplantation (SCT) representing the only curative option.

METHOD

This case was identified at the HTLV-1 Unit of the Instituto de Medicina Tropical “Alexander
von Humboldt” in Lima, Peru. HTLV-1 proviral load (PVL) was measured by SYBR Green-
based real-time PCR assay.

RESULTS

A 38-year-old male developed a progressive tonsillar foreign-body sensation in late 2024.
Tonsil biopsy was consistent with ATL. Chest CT showed mediastinal, axillary, and bronchial
involvement. Bone marrow flow cytometry confirmed T-cell lymphoma infiltration. WB and
PCR confirmed HTLV-1 infection, supporting lymphomatous ATL.

He began dose-adjusted EPOCH in October 2024. In early 2025, his PVL was 12%,
rising to 27% three weeks later. After six cycles, he achieved complete remission by
PET/CT, although minimal residual disease (MRD) persisted in blood and bone
marrow. In April 2025, he underwent a haploidentical allogeneic transplantation SCT
from an HTLV-1 seronegative relative. MRD post SCT was negative.
Bictegravir/emtricitabine/tenofovir-alafenamide was initiated to suppress residual
proviral replication postransplantation.

By day 149 post-transplant, PVL was undetectable and HTLV-1 PCR was negative. At day 234,
PCR in blood and CSF remained negative, demonstrating sustained virologic suppression.

CONCLUSION

This case shows that haploidentical allogeneic SCT can achieve hematologic remission and
sustained virologic suppression in aggressive ATL. The negative post-transplant PVL and
PCR support the potential benefit of combining immune replacement with targeted
antiretroviral therapy.
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Abstract

Background:

ATLL is a fatal T-cell malignancy caused by chronic HTLV-1 infection. ATLL cells often carry
somatic mutations in the CCR4 gene. This study aims to characterize CCR4 function,
mutational frequency, and expression to identify how North American (NA)-ATLL cases differ
from those in Japan (J-ATLL). We evaluated the preclinical activity of an oral small molecule
CCR4 antagonist, CCR4-351 (a homolog of tivumecirnon) that effectively blocks the binding
of CCR4's ligands, CCL17 and CCL22.

Methods:

CCR4 mutation status was determined based on bulk RNA-seq, WGS, and/or locus-specific
PCR sequencing. We evaluated cell surface CCR4 expression by flow cytometry. The
chemotaxis response of ATLL cells was studied using transwell assays. We also tested the
ability of ATLL cells to migrate across an in-vitro blood-brain barrier (BBB) model.

Results:

Nine out of 18 NA-ATLL cases (50%) carried CCR4 mutations, mostly targeting the C-terminus
cytoplasmic domain. Relative to J-ATLL cell lines, NA-ATLL cell lines predominantly express
CCR4 in its R1 isoform. Both CCL17 and CCL22 elicited strong chemotaxis in two CCR4-
mutated J-ATLL cell lines. In comparison, CCR4 wild-type samples only responded to CCL22.
In all 6 cell lines tested, 50 nM of CCR4-351 completely blocked CCR4-mediated chemotaxis
and transmigration across the BBB.

Conclusion:

CCR4 mutations occur frequently in an NA-ATLL cohort. While they do not alter cell surface
CCRA4 levels, they appear to enhance CCL17 response. NA- and J-ATLL cell lines differ in their
CCR4 conformer bias. Inhibiting chemotaxis with the CCR4 antagonist, tivumecirnon, may
have therapeutic benefits for NA-ATLL.
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Abstract

Background: Aggressive adult T-cell leukemia/lymphoma (ATL) subtypes (i.e., acute and
lymphomatous) have poor outcomes with cyclophosphamide, doxorubicin, vincristine, and
prednisone (CHOP). The benefit of adding etoposide (CHOEP/EPOCH) is inconclusive. We
compared the effectiveness of CHOEP/EPOCH versus CHOP in aggressive ATL.

Methods: We conducted an international, multicenter, retrospective cohort study among
newly diagnosed patients with ATL during 2000-2023 across 7 Latin American countries and
the United States. Study endpoints included overall response rate (ORR) and overall survival
(0S). Propensity score weighting, based on age, sex, and ATL subtype, was used in regression
models to balance the treatment groups. We report findings stratified by ATL subtype.

Results: Among 306 patients (98 acute, 208 lymphomatous), the ORR was significantly
higher for CHOEP/EPOCH compared to CHOP in lymphomatous ATL (crude rates: 65% vs.
47%; Puweightea=0.015), but not in acute ATL (45% vs. 35%; Pweightea=0.448). With a median
follow-up of 38 months (interquartile range [IQR] 15-73 months) in lymphomatous ATL, the
weighted 3-year OS was superior with CHOEP/EPOCH (29% vs. 17%; adjusted-weighted HR=
0.48, 95% confidence interval [Cl]=0.29-0.79). Conversely, with a median follow-up of 6
months (IQR 16-111 months) in acute ATL, CHOEP/EPOCH was not associated with improved
3-year OS (9% vs. 26%; adjusted-weighted HR=0.96, 95% C|=0.52-1.78).
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Conclusion: CHOEP/EPOCH improved treatment response and survival in lymphomatous ATL
but not in acute ATL. These findings support the need for prospective interventional studies
to confirm the subtype-specific benefits.

Table. Clinical features by treatment regimen in acute and lymphomatous ATL.

Characteristics Acute ATL Lymphomatous ATL
All patients, CHOP, CHOEP/ P All patients, CHOP, CHOEP/ P
N (%) N (%) EPOCH, N (%) N (%) EPOCH,
N (%) N (%)

No. of patients 98 54 44 208 105 103

Age at diagnosis 0.949 = 0.001
Median (range) 54 (20-82) 54 (20-78) 54 (27-82) 56 (20-91) 62 (29-91) 52 (20-77)

Age group 0.500 = 0.001
=60 years 68 (69) 39 (72) 29 (66) 123 (59) 46 (44) 77 (75)
<60 years 30 (31) 15 (28) 15 (34) 85 (41) 59 (56) 26 (25)

Sex 0.115 0.484
Females 63 (64) 31 (57) 32 (73) 100 (48) 53 (50) 47 (46)
Males 35 (36) 23 (43) 12 (27) 108 (52) 52 (50) 56 (54)

Year of diagnosis 0.008 0.178
2000-2009 10 (10) 6 (11) 4(9) 29 (14) 14 (13) 15 (15)
2010-2019 70 (71) 44 (81) 26 (59) 146 (70) 79 (75) 67 (65)
2020-2024 18 (18) 4(7) 14 (32) 33 (16) 12 (11) 21 (20)

Cancer stage 0.595
-1 - - - 27 (14) 16 (16) 11(13)
-V 160 (86) 86 (84) 74 (87)
Missing - - - 21 3 18

ECOG score 0.496 0.399
0-1 51 (58) 28 (55) 23 (62) 96 (59) 53 (62) 43 (55)
2-4 37 (42) 23 (45) 14 (38) 68 (41) 33 (38) 35 (45)
Missing 10 3 7 44 19 25

B symptoms 0.156 0.296
No 24 (34) 12 (28) 12 (44) 40 (29) 19 (26) 21(34)
Yes 46 (66) 31(72) 15 (56) 96 (71) 55 (74) 41 (66)
Missing 28 11 17 72 31 41

Hypercalcemia 0.468 0.697
No 43 (57) 27 (60) 16 (52) 103 (68) 55 (70) 48 (B7)
Yes 33 (43) 18 (40) 15 (48) 48 (32) 24 (30) 24 (33)
Missing 22 9 13 57 26 3

High LDH 0.315 0.302
Normal 3(4) 1(2) 2(7) 25 (17) 11(14) 14 (20)
High 74 (96) 46 (98) 28 (93) 123 (83) 68 (86) 55 (80)
Missing 21 7 14 60 26 34
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Abstract

Detection of clonally expanded HTLV-1-infected cells is a risk factor for Adult T-cell
leukaemia/lymphoma (ATL) in HTLV-1 carriers, and can also be used to confirm a diagnosis of
ATL. We previously developed a flow cytometric clonality assay (OCI-flow) to quantify
oligoclonal expansion by analysing T-cell receptor (TCR) variable B-chain (TCRV[) expression
by HTLV-1-infected CCR4+CD26- T cells. This research aimed to validate the use of
alternative cell-surface markers of HTLV-1-infected, clonally expanded T cells, to simplify and
reduce the cost of the assay.

Peripheral blood mononuclear cells (PBMCs) were collected by the National Centre for
Human Retrovirology and stained with anti-CD3,-CD4,-CD7,-CD26,-CCR4,-CADM1 and anti-
TCRVB or -TCR constant B-chain (TRBC)1/2 antibodies. CD4+CCR4+/-CADM1+/- cell subsets
were flow-sorted (n=12), and the proviral burden of each subset was assessed by gPCR.
Seven samples from patients with ATL and n=14 HTLV-carriers without ATL were analysed by
multicolour flow cytometry.

Cell sorting analysis showed that CCR4+CADM1+ cells carried the highest burden (75%) of
proviruses, with ~0.97 proviral copies/cell. The next most abundant source of HTLV-1-
infected cells was the CCR4+CADM1- subset, which comprised 20% of infected cells (0.14
proviral copies/cell). TRBC1/2 showed atypical distribution in 85% (6/7) ATL samples in
comparison with 0/14 samples from carriers who did not have an ATL diagnosis.

These data show that CCR4+CADM1+ co-expression is an excellent marker of HTLV-1-
infected cells, and TRBC1/2 staining confirmed the existence of an expanded clone in ATL.
Further work is underway to evaluate whether TRBC1/2 staining can detect the pre-
symptomatic stage of ATL.
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Abstract

HTLV-1 related adult T-cell leukemia-lymphoma (ATL) is generally fatal and incurable with
modern drugs alone. Our pre-clinical work using our patient derived ATL models
demonstrated that belinostat (BEL), a pan-HDAC inhibitor, reactivates HTLV-1 in ATL cells
causing apoptosis in a dose-dependent manner, an effect that was augmented by
azidothymidine (AZT). Belinostat and other HDAC inhibitors also blocked HTLV-1 b-ZIP factor
(HBZ) protein expression. We hypothesized that reactivating HTLV-1 in host cells of ATL
patients treated with BEL and AZT plus interferon-a (Al) would provoke anti-HTLV-1/ATL
immune responses. Based on these concepts, we recently conducted and completed a phase
2 trial of AI-BEL for patients with ATL. The primary study objective was met after
demonstrating the regimen’s ability to induce deep molecular responses (disappearance of
ATL dominant clone) in multiple patients with acute type ATL at least transiently as
measured by multiplex PCR for T-cell receptor gene rearrangement. To better characterize
the effects of AI-BEL on HTLV-1/ATL, we have examined clonal abundance on longitudinally
collected samples by performing HTLV-1 clonality sequencing. Preliminary NGS results
demonstrate the abundance of multiple HTLV-1 integrations sites in single ATL clones in
some patients, persistent dominant integration site clones in non-responders and significant
reduction of single ATL clones in responders coinciding with decreases in proviral load and
clonal disease as measured by multiplex PCR. We anticipate sequencing all patient samples
collected and correlating molecular findings with clinical responses.
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Abstract

Relapsed and refractory ATLL carries a dismal prognosis, with estimated overall survival of 4-
8 months. Guidelines recommend multi-agent chemotherapy regimens, select targeted
agents, or clinical trial enrollment. However, North American ATLL has poor response rates
to chemotherapy with insufficient efficacy of targeted agents such as mogamulizumab and
lenalidomide as monotherapy. Few clinical trials exist to enable timely enrollment of
patients with relapsed and refractory ATLL. There is an urgent unmet need for understanding
real world responses to recommended agents to propel development of targeted regimens
with demonstrable efficacy. Valemetostat is an EZH 1/2 inhibitor that was studied in the
VALENTINE-PTCL clinical trial with an overall response rate of 48% in ATLL. However,
valemetostat is not approved in the United States. Since opening a compassionate use
program in January 2025, approximately 30 patients have received valemetostat.

Methods: A retrospective analysis of available data for patients receiving valemetostat for
relapsed/refractory ATLL was performed.

Conclusions: Valemetostat is an active and tolerated agent in ATLL, in some cases allowing
patients to undergo allogeneic stem cell transplant with potential for synergy with other
targeted agents.
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Abstract

Background: Adult T-cell leukemia (ATL) is an aggressive malignancy driven by HTLV-1
infection, in which the viral oncoprotein Tax plays a key role in cellular transformation and
disease progression. Increasing evidence suggests that the bone marrow microenvironment
can influence ATL cell behavior, yet the contribution of mesenchymal stem cells (BM-MSCs)
remains poorly understood.

Methods: We investigated the effects of BM-MSCs on HTLV-1—positive cell lines HuT-102
and C8166, assessing their proliferation, viability, and drug sensitivity. Mechanistically, we
examined the role of the viral oncoprotein Tax and NF-kB signaling in mediating MSC—
leukemic cell interactions.

Results: Our study demonstrates that BM-MSCs profoundly influence the biological behavior
of HTLV-1—positive leukemic cells. Co-culture with BM-MSCs enhanced proliferation,
promoted survival, and conferred partial resistance to treatment in both HuT-102 and C8166
cells. Interestingly, these pro-leukemic effects were accompanied by a pronounced decrease
in Tax expression. Silencing Tax via shRNA in HTLV-1—positive cells reduced their adhesion to
BM-MSCs, indicating that even low levels of Tax are important for direct leukemic—stromal
interactions and MSC-mediated effects. Mechanistically, BM-MSCs activated NF-kB signaling
in ATL cells, further supporting a pro-survival phenotype.

Conclusions: These findings highlight the dual impact of the bone marrow microenvironment
on leukemic progression and viral regulation, emphasizing the importance of targeting both
stromal interactions and viral factors in ATL.
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Abstract

Human T-cell leukemia virus type 1 (HTLV-1) is an oncogenic retrovirus that causes adult T-
cell leukemia/lymphoma (ATLL) in ~5% of infected individuals, and no effective antiretroviral
therapies are currently available. During late stages of the viral lifecycle, the Gag polyprotein
mediates genomic RNA packaging and virion assembly at the plasma membrane, yet host
factors involved in this process remain incompletely defined. To identify cellular Gag-
interacting proteins, affinity purification—mass spectrometry (AP-MS) was performed using
Twin-Strep—tagged Gag expressed in HEK293T cells. Among the top candidates was Y-box-
binding protein 1 (YBX1), a ubiquitously expressed transcription factor with diverse nucleic
acid and protein interactions. YBX1 promotes cell proliferation by stabilizing oncogenic
transcripts and has previously been shown to interact with the HTLV-1 regulatory protein
Tax. Pharmacologic inhibition of YBX1 markedly reduced viability of HTLV-1-transformed cell
lines (C91PL, MT-2, ATL-ED, TL-OM1) compared to primary PBMCs. Co-immunoprecipitation
confirmed an RNA-independent interaction between YBX1 and Gag, mediated by the Gag
nucleocapsid zinc fingers and the C-terminal domain 2 of YBX1. YBX1 was also detected
within released HTLV-1 particles. Ongoing studies are examining the effects of YBX1
knockout on viral RNA packaging and infectivity, supporting its potential as a host-directed
therapeutic target.
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Abstract

Background: The Human T-lymphotropic virus type 1 (HTLV-1) infection affects 5-10 million
people globally and is associated with serious clinical conditions including HTLV-1-associated
myelopathy/tropical spastic paraparesis (HAM/TSP), adult T-cell leukaemia/lymphoma (ATL),
and various inflammatory conditions. Despite substantial research, significant heterogeneity
in outcomes and outcome measurement across HTLV-1 studies limits comparative analysis
and meta-synthesis. Furthermore, outcomes measured do not consistently reflect the lived
experiences of people with HTLV-1 infection.

Objectives: This scoping review aims to systematically identify and characterise outcomes
and outcome measurement tools reported in HTLV-1 research, including clinical care,
therapeutic interventions, and observational studies. Secondary objectives include
categorising outcomes by domain, assessing frequency of outcome measure usage, and
identifying gaps in outcome standardisation.

Methods: We conducted comprehensive searches across nine databases (MEDLINE, Embase,
Cochrane CENTRAL, Web of Science, CINAHL, Scopus, LILAC, Global Health Database) from
1980 onwards, supplemented by grey literature searches, resulting in 5177 unique records.
Studies involving people with HTLV-1 across all study designs (RCTs, observational studies,
systematic reviews, guidelines) reporting any outcome and outcome measure was included.
Dual independent screening and data extraction follows PRISMA-ScR guidelines. Outcomes
are categorised across clinical, laboratory, immunological, virological, functional, patient-
reported, economic, and healthcare utilisation domains.

Expected Outcomes: This review will produce a comprehensive inventory of outcomes and
instruments used in HTLV-1 research, identify measurement gaps and inconsistencies.
Findings will inform the development of a Core Outcome Set for HTLV-1, ultimately
improving research comparability and patient-centered outcome assessment in this
underserved population.
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Abstract

Background:

Human T-cell lymphotropic virus (HTLV) poses potential challenges in renal transplant
recipients due to immunosuppression and immune dysregulation.

Methods:

A retrospective analysis of people with HTLV infection attending the National Centre for
Human Retrovirology (NCHR), who had undergone renal transplantation, was conducted.
Demographic data, HTLV type, clinical category (asymptomatic, inflammatory, or adult T-cell
leukaemia/lymphoma [ATL]), and co-infections data were extracted from the electronic
patient records. Proviral load (pVL), CD4 count, and markers of T-cell activation (CD4+CD25+,
CD4+HLA-DR+, CD8+CD25+, CD8+HLA-DR+) were collected at baseline and last follow-up.
Variables are presented as medians (IQR). In patients transplanted after HTLV diagnosis, pre-
and post-transplant values were compared using Wilcoxon signed-rank tests.

Results:

Nineteen people were renal transplant recipients. Median age was 61 years (IQR 56.5-66),
57.9% male, 57.9% Black Caribbean ethnicity, and 73.7% had HTLV-1. Hypertension, type-2
diabetes, and HIV nephropathy were prominent causes of end-stage renal disease. 47.4%
received tacrolimus-based immunosuppression. Four patients experienced graft failure.
Fifteen patients had complete HTLV follow up data of median 2.95 years (IQR 2.42-14.39).
Two progressed from asymptomatic carrier status to ATL, one developed HTLV-associated
myelopathy, and one progressed to a pre-ATL stage. Four patients died, two from ATL
complications.

Among six patients transplanted after HTLV diagnosis, while a consistent downward trend in
pVL was observed, no virological or immunological parameter demonstrated a statistically
significant change.

Conclusions:

Four patients of 15 developed HTLV associated complications following renal
transplantation. HTLV-related virological and immunological parameters appeared stable
post-transplant, although interpretation is limited by small sample size.
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Abstract

After decades of latency, HTLV-1 almost exclusively transforms CD4* T cells, causing ATL in
approximately 5% of infected individuals. Single-cell analyses of clinical specimens suggest
that HTLV-1 promotes excessive T-cell activation during ATL development; however, the
mechanisms by which CD4* T-cell activation, differentiation, and homeostasis become
dysregulated at the systemic level remain unclear. HTLV-1 infection early in life is more likely
to develop ATL than infection during adulthood. However, in vitro approaches have a limited
ability to model the earliest post-infection events and their systemic consequences.
Therefore, mechanistic mouse models are essential to define how early in vivo processes
enable specific infected clones to evade immune control and gradually acquire malignant
potential.

Given that HBZ-Tg mice recapitulate key immunopathogenic features of HTLV-1 infection, we
examined thymic development in this model to define early immunological effects. We
observed an accumulation of CD69* cells at the double-positive stage, followed by an
increased frequency of mature CD4*Foxp3* Treg cells, suggesting a deregulation in thymic
selection. In the periphery, these CD4* T cells display heightened TCR signaling and
hyperproliferation. Consequently, HBZ-Tg mice develop chronic systemic inflammation and
altered TCR clonality, resulting in reduced survival.

Collectively, these data support a model in which HTLV-1 infection and sustained HBZ
expression disrupt thymic differentiation, biasing both positive and negative selection,
thereby reshaping the TCR repertoire. The resulting clones expand with high proliferative
capacity, providing a mechanistic basis for ATL emergence from a restricted subset of
infected cells and establishing a tractable platform to dissect viral leukemogenesis.
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Abstract

Background

Adult T-cell Leukemia/Lymphoma (ATLL) is a T-cell malignancy caused by HTLV-1 infection.
North American ATLL (NA-ATLL) represents a more aggressive variant than Japanese ATLL (J-
ATLL), and is characterized by more frequent epigenetic mutations such as those targeting
EP300. Half of EP300-mutated cases also carry gain-of-function (GOF) mutations in PRKCB,
which encodes PKCb, a signaling molecule normally expressed in B cells only. These features
suggest that ectopic PKCb signaling may play a unique role in ATLL pathobiology.

Methods

PRKCB hot-spot mutations were detected by targeted PCR-sequencing. RT-PCR was used to
assess PRKCB mRNA levels. Contribution of the endogenous PKCb protein to cell
proliferation/survival was evaluated in cytotoxicity assays using two small-molecule

PKCb inhibitors, Enzastaurin and Ruboxistaurin. Patient-derived xenograft (PDX) models with
PRKCB mutations were also established.

Results

Most NA-ATLL cell lines (5/7) express PRKCB, but this is rare among J-ATLL cell lines (2/6).
PRKCBGOF mutations were only found in the two EP300-mutated NA-ATLL cell lines. Cell
lines and primary samples carrying PRKCB mutations exhibited enhanced sensitivity to PKCB
inhibitors, indicating an active contribution to cell proliferation and/or survival. In vivo, two
PDX models carrying PRKCB mutations gave rise to extremely aggressive and widely
disseminated disease, reminiscent of human ATLL.

Conclusion

Our findings suggest that expression and GOF mutations in PRKCB occur more frequently in
NA-ATLL than J-ATLL. Ongoing and planned studies aim to test the hypothesis that
cooperation between chromatin dysregulation and ectopic PKCb signaling may contribute to
the unique biological characteristics of NA-ATLL.
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Abstract

Background:

Adult T cell Leukemia/Lymphoma (ATL) is associated with osteolytic lesions and
hypercalcemia. HTLV-1 infected cells including ATL produce small extracellular vesicles (EVs)
that increase bone resorption by osteoclasts. We hypothesized that these EVs also mediate
bone loss by inhibiting osteoblasts.

Methods:

Nontransformed HTLV-1 infected T cell lines (HTLV*-T) were generated by co-culturing
irradiated HTLV-1* cells with peripheral blood mononuclear cells. EVs were isolated from
supernatants using commercial kits. Mouse and human osteoblasts were cultured under
osteogenic conditions and stained for alkaline phosphatase. RNA was isolated from
osteoblast cultures for bulk sequencing and qRT-PCR. A mouse calvarial defect model with
longitudinal vivaCT scans was used for assessment of EV effects on bone formation.

Results:

We have previously shown that a subset of HTLV* T EVs promote osteoclast differentiation;
notably, the same EVs also inhibited mouse and human osteoblast differentiation via
transfer of multiple Runx2-targeting microRNAs, resulting in transcriptional suppression of
Runx2. Consistent with this, signaling proteins upstream of Runx2 are unaltered. NF-kB and
JAK1 inhibition did not reverse EV-mediated osteoblast suppression, indicating an immune-
independent effect. EVs directly applied within a defect inhibited in vivo bone formation
over 2-4 weeks, as indicated by increased defect diameter and reduced bone volume within
the defect compared to PBS control.

Conclusions:

HTLV*-T cells release EVs that influence both osteoblasts and osteoclasts, driving severe
bone loss by these cells in vivo.

EVs enable early HTLV* T cell-bone microenvironment crosstalk by directly modulating bone
cells prior to malignant transformation.
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Abstract

HTLV-2 was first detected in a patient with hairy cell leukemia (HCL) and elicited a race of a
virus in search of disease, similar to what has occurred with HTLV-1. Soon after, the Amazon
region of Brazil was described as the largest hyperendemic area of the virus, with a unique
molecular subtype, HTLV-2c. Diseases associated with HTLV-2 were largely discarded as rare
or non-existent events, although they were continuously reported since the 1980’s. New
efforts to look for associated diseases brought new information that undoubtedly included
HTLV-2 as a pathogen, although with a smaller frequency. There are clear associations of the
infection with not only HCL, but also with neurological disorders, hematological
malignancies, atypical lymphocytes and flower cells, fibromyalgia, arthropathy

and rheumatic disease. It is worth mentioning that some of these maladies were fully
described in the Amazon region of Brazil, a low-socioeconomic area, where the virus infects
the original peoples, the most vulnerable inhabitants, who carry and maintain the virus as an
ancient persistent familial infection, since its migratory pathway out of the African continent.
Ongoing research is in need to further assess the pathogenicity and virulence of HTLV-2 and
its public health relevance. Despite the enormous advances of public health policies in the
country since 2019 to the present day, the indigenous tribes should be fully included in the
outstanding and growing achievements of benefits dedicated to urban people living with the
virus.
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Abstract

The primary route of horizontal transmission for primate T-cell leukemia virus type 1 is
sexual transmission. Epidemiological evidence indicating a high frequency of sexual
transmission from males to females suggests that semen plays a critical role in HTLV-1
infection. However, due to ethical constraints, there are no detailed findings regarding the
frequency, quantity and quality of infected cells in semen. Since Japanese macaques (JMs)
naturally infected with simian T-cell leukemia virus type 1 (STLV-1) have been shown to be a
suitable surrogate model for HTLV-1 transmission, we aimed to evaluate STLV-1-infected
cells in semen.

In a cohort of sexually mature STLV-1-infected male JMs, proviral DNA was detected in
semen mononuclear cells (SMCs) of all JMs, which confirmed the significance of SMCs as a
source of sexual transmission. The mean PVLs in SMCs and peripheral blood mononuclear
cells (PBMCs) were 0.7% (0.7-1.5%) and 0.6% (0.09-1.8%), respectively, indicating that
substantial number of infected cells were disseminated in semen of all infected JMs.
However, only a weak correlation was observed in PVLs between SMCs and PBMCs, implying
that PBMC PVL may not predict semen PVL. Furthermore, clonality analysis indicated that a
majority of infected cell clones in SMCs differed from those in PBMCs, suggesting that STLV-
1-infected cells in semen may originate independently of those in PBMCs.

Further analysis to clarify the origin of STLV-1-infected cells in SMCs may contribute to
understanding the novel mechanism of sexual transmission and developing preventive
measures.
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Abstract

Abstract

Objective: Mandatory notification of HTLV infection improves surveillance by supporting
prevention actions, early diagnosis, and more accurate case monitoring. To develop and
validate an instrument for surveillance of HTLV infection cases.

Methods: This methodological content validation study was conducted between February
and May 2024 using the Delphi technique in three stages: (1) preliminary development of
the instrument based on a literature review; (2) content validation by a panel of experts with
proven experience in the topic; and (3) validation by healthcare professionals working in
health services. The instruments were made available electronically, and inter-rater
agreement was analyzed using the Kappa coefficient, adopting a minimum acceptability
threshold of > 0.75. Two groups of raters participated: topic experts (10 raters in the first
round and 7 in the second) and healthcare professionals (10 raters in the first round and 6 in
the second).

Results: The initial version contained 58 items distributed across 10 thematic categories.
Based on suggestions from the raters in both validation stages, several modifications were
implemented, including item reformulation and the addition of new elements. At the end of
the validation process, the instrument retained the same number of items and categories as
the initial version.

Conclusion: The instrument demonstrated robust content validity, constituting an innovative
tool for surveillance. It has the potential to support clinical decision-making and strengthen
the epidemiological monitoring of HTLV infection.
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Abstract

Background: HTLV-1 is endemic in Northeastern Brazil, yet population-based data on
maternal infection remain limited. In 2021, an interstate cooperation involving the state
health departments of Bahia, Paraiba, Pernambuco, Rio Grande do Norte, the Brazilian
Ministry of Health, and Fiocruz was established to strengthen prevention of MTCT.
Pernambuco advanced this agenda with a 2023 technical note recommending antenatal
screening, followed by national policies in 2024 introducing universal testing and compulsory
notification. This study describes the implementation and early outcomes of an HTLV-1
MTCT care line in Pernambuco. Methods: An antenatal screening strategy was implemented
through coordination between Fiocruz, the Pernambuco State Health Department, primary
care units, maternity hospitals, and state HTLV reference centers. Pregnant women were
recruited during routine antenatal care across the four health macro-regions of Pernambuco.
Screening was performed using serological testing at the Central Laboratory of Pernambuco,
with confirmatory Western Blot and molecular diagnosis conducted at Fiocruz. Standardized
flows were established from screening to clinical follow-up, including referral to
multidisciplinary centers and MTCT preventive measures. Results: Initial screening in a single
state maternity tested over 800 pregnant women, identifying four HTLV-positive cases
(0.49%), including one HTLV-2 infection. In the ongoing statewide implementation, three
additional centers tested 210 pregnant women and identified one HTLV-positive case. All
confirmed cases were promptly linked to breastfeeding suspension, provision of infant
formula, and follow-up of mothers and exposed infants. Conclusion: The Pernambuco HTLV-
1 MTCT care line represents a scalable model for early diagnosis and coordinated follow-up
within the Brazilian Unified Health System.
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Background

People living with the Human T-cell Lymphotropic Virus (HTLV) in Brazil have historically
experienced invisibility, stigma, and limited public policies. The absence of an articulated
national movement has constrained social participation and political advocacy. This study
analyzes the creation of the National Network of People Living with HTLV in Brazil as a
collective strategy for care, identity strengthening, and health advocacy.

Methods

Qualitative report grounded in autoethnography and action research, based on a field diary
produced during the organization and implementation of the 1st National Meeting of People
Living with HTLV, held in September 2025 in S3o Luis, Maranhdo. Participants included
people living with HTLV from different regions of the country, civil society organizations,
managers, and institutional partners. The meeting fostered collective dialogues through
preparatory meetings, political articulations, and the shared development of the guiding
document of the National Network of People Living with HTLV (RNPHTLV).

Results

The process resulted in the formal creation of the RNPHTLV and the approval of its Charter
of Principles. The meeting promoted mutual recognition, strengthened collective identity,
and consolidated a national articulation guided by collective care, mutual support, shared
decision-making, and the protagonism of people living with HTLV, thereby increasing the
visibility of the issue on institutional agendas.

Conclusion

The RNPHTLV emerges as a political and affective milestone, demonstrating that
community-led movements are essential to reducing stigma, promoting equity, and
transforming public health policies.
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Time to Test — Don’t Forget Cord Blood Donors: Experience from the
National Centre for Human Retrovirology (NCHR)

Jerico Baylon, Divya Dhasmana

Imperial College Healthcare NHS Trust, London, United Kingdom
Abstract

Background:

Cord blood is increasing collected internationally with the expansion of use of therapeutic
stem cells. In the UK, antenatal HTLV testing is not routinely performed. Therefore,
screening occurs only when cord blood is harvested at delivery. As results are returned
postnatally, mothers may already be breastfeeding, increasing the risk of vertical HTLV
transmission.

Aim:

To describe women diagnosed with HTLV resulting from cord blood donation within the UK
HTLV cohort.

Methods:

Retrospective analysis of NCHR clinic data was undertaken to identify and characterise
women diagnosed with HTLV following cord blood donation.

Findings:

Eight cases were identified. Six women donated to public cord blood banks and two to
private facilities. The median time to confirmed diagnosis was 24 days (IQR 20-37). In all but
one case, women were informed by telephone on the same day results were confirmed. The
median duration of breastfeeding was 49 days (IQR 21-110), with most women receiving
their diagnosis while still breastfeeding. Many described significant shock and anxiety at
diagnosis.

Conclusions:

Delayed postnatal diagnosis following cord blood donation has clinical and psychological
implications, including potential risk of vertical transmission. To mitigate these effects, the
NCHR has developed a patient information leaflet for potential cord blood donors, which has
been shared with known cord banks. NHS cord banks have also implemented systems for
urgent processing of results. The NCHR continues to advocate for antenatal HTLV testing and
awaits the UK National Screening Committee’s decision on targeted testing, following
rejection of universal screening.
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Strengthening Public Health Through HTLV-1 Surveillance: A
Perspective on Seychelles’ Emerging Response
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Abstract

Background: Seychelles, a small island nation with a population of just over 121,000, has
long faced unique challenges in managing public health due to its geographic isolation,
limited resources, and shifting disease burden. Among these is the under-recognized threat
posed by Human T-Lymphotropic Virus (HTLV). Though less known than HIV or Hepatitis C,
HTLV-1 is a retrovirus with potentially severe long-term consequences, including adult T-cell
leukemia/lymphoma and neurological disorders. Previous publications in the late 1990-2000
showed a prevalence in Seychelles 5% in the population using the blood donor estimate.

Methodology: To analyse programme data among blood donors (screening since 1990)
from 2020 to 2024. As well as analysing the programme data for the antenatal screening
(2018-2023).

Results: Data analysis from the blood bank shows that the prevalence of HTLV-1 among
blood donors varied between 0.65-0.2% (all confirmed by Line Immunoassay). Analysis of
program data of routine antenatal HTLV screening initiated in 2019 reveals ongoing vertical
(mother-to-child) and sexual transmission, with transmission traced through antenatal
contact tracing. The response to the threat so far includes providing HTLV-positive mothers
with six months of free artificial milk to discourage breastfeeding—a commendable step in
line with global best practices. Babies are scheduled for screening at 15 months, but this
timeline introduces a potential gap in early detection and intervention.

Conclusion: The introduction and enforcement of systematic inclusion of HTLV screening in
the Maternal and Child Health (MCH) program and blood donor, will provide data on the
success of the intervention.
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Figure: A. Prevalence of HTLV as a percentage of total number of blood units,
(2020-2024). B. Absolute number of pregnant women diagnosed for HTLV-1 per
year (2018-2023).
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Apigenin improves cytotoxicity of antiretroviral drugs against HTLV-1
infected cells through the modulation of AhR signaling
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Sales
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Abstract

Infection with Human T-cell leukemia virus type 1 (HTLV-1) can induce the development of
ATLL (Adult T-cell Leukemia/Lymphoma), and HAM/TSP (HTLV-1-associated
myelopathy/tropical spastic paraparesis), a chronic progressive neurological disease, with
slow progression and often without remission. ATLL will occur in approximately 5% of HTLV-
1 carriers, of those approximately 2% will develop HAM/TSP. The high proviral load of
HAM/TSP presents a treatment challenge for antiretroviral (ART) drugs. Alternative
treatments such as flavonoids have been popular due to their antiviral, anti-carcinogenic,
antioxidant, and notably anti-inflammatory effects with relevance to HAM/TSP treatment.
Previous studies from our laboratory have demonstrated that Apigenin, a flavonoid, has
potential to reduce neuroinflammation. Apigenin is also a natural ligand to the aryl
hydrocarbon receptor (AhR) signaling cascade. To further investigate our hypothesis of the
enhanced effects of Apigenin in the combination of ART drugs in HTLV-1 cell lines. We first
established direct interaction (via Nano-ITC) of Apigenin and AhR, which is a ligand-activated
endogenous receptor involved in the xenobiotic response. We then showed that Apigenin
and its derivative VY-3-68 enter normal and activated PBMCs which drives nuclear shuttling
of AhR and modulates AhR signaling both at the RNA and the protein levels. We
demonstrated that in HTLV-1 producing cells with high AhR expression, Apigenin cooperates
with ARTs such as Lopinavir (LPN) and Zidovudine (AZT), to impart cytotoxicity. Collectively,
these results demonstrate that Apigenin can be used to modulate AhR activity and increase
the efficacy of ART drugs against HTLV-1 infected cell lines.
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Induction of cell death and growth inhibition by HDAC inhibitor
tucidinostat and ENT inhibitor dipyridamole in adult T-cell
leukemia/lymphoma
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'kagoshima university, kagoshima, Japan. Tanta University, Tanta, Egypt
Abstract

Background

Selective and potent cytotoxicity remain critical challenges in cancer therapy. Histone
deacetylase (HDAC) inhibitors, including tucidinostat, exert antitumor effects via epigenetic
regulation and have been approved for hematologic malignancies. However, their clinical
utility is frequently constrained by dose-limiting hematologic toxicities. We hypothesized
that co-administration of dipyridamole, a clinically approved ENT (equilibrative nucleoside
transporter) inhibitor, could potentiate the antitumor efficacy of tucidinostat in adult T-cell
leukemia/lymphoma (ATL) while reducing its required dose.

Methods

ATL cell lines were treated with tucidinostat, dipyridamole, or their combination. Cell
viability and apoptosis were evaluated by WST-8 assay, flow cytometry, and western blot.
Gene expression changes, especially in adenosine receptor pathways, were assessed using
guantitative real-time PCR.

Results

The combination of tucidinostat and dipyridamole induced marked cell death in ATL cells, an
effect not observed with either agent alone. Mechanistically, adenosine receptor activation,
particularly A2b, was found to contribute, at least in part, to the observed antitumor
synergy. Concurrently, tucidinostat augmented the transcription of adenosine receptor
genes, further suggesting a synergistic mechanism. Notably, this combination preserved
antitumor activity even at reduced concentrations of tucidinostat, suggesting a potential
therapeutic window with improved safety.

Conclusions

Our findings demonstrate that dual targeting of epigenetic regulation (via HDAC inhibition)
and metabolic modulation (via ENT inhibition) elicits selective cytotoxicity in ATL cells. This
strategy may represent a novel therapeutic approach to enhance efficacy while potentially
mitigating adverse effects associated with HDAC inhibitor monotherapy.
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Brentuximab vedotin, cyclophosphamide, doxorubicin, and
prednisolone (BV-CHP) therapy for patients with aggressive ATL

Atae Utsunomiya®, Masahito Tokunaga?, Yukie Tashiro?, Satoshi Fujino?, Jun Odawara?,
Takayoshi Miyazono?!, Kentaro Yonekura?, Nobuaki Nakano?, Yoshikiyo Ito3

iImamura General Hospital, Kagoshima, Japan. 2Seifukai Clinic, Miyakonojo, Japan. 3imamura
General Hospita, Kagoshima, Japan

Abstract

Background

BV-CHP therapy was approved for peripheral T-cell ymphoma in 2019 and subsequently
became available for ATL in Japan. We evaluated its efficacy for ATL.

Methods

We retrospectively analyzed aggressive ATL patients treated in our department from 2020 to
2024, dividing them into BV-CHP therapy group (BV) vs. non-BV therapy group (non-BV)
based on initial treatment. We evaluated response rates, survival, and impact on
transplantation.

Results

Seventy-seven cases were evaluable (BV: 37, non-BV: 40). Median follow-up time was 450.5
days. Median age was 69 years in BV and 68 years in non-BV. Median course of therapy was
3 in BV, while 3 in non-BV. The response rate (CR+PR) was 81.1% in BV and 75.0% in non-BV.
Median overall survival (OS) time was 501 days, 1-year OS was 65.4% in BV, while 501 days
and 60.3% in non-BV, respectively. Median progression free survival (PFS) time was 223 days
and 1-year PFS was 31.6% in BV, while 250 days and 29.5% in non-BV, respectively, showing
no difference. In BV group, patients were classified into four subgroups based on CD30
expression for analysis. The high CD30 expression subgroup demonstrated superior PFS
compared to the low expression subgroup (P<0.01). Hematopoietic stem cell transplantation
was performed in 15 patients in BV and 16 patients in non-BV. No difference was observed
between two groups in acute GVHD incidence or survival rates.

Conclusion

BV-CHP therapy as first-line treatment for ATL demonstrated favorable response rates, OS,
and PFS compared to other therapies, without affecting transplant-related complications.
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Activation of anti-HTLV-1 immunity is associated with therapeutic
response of valemetostat in ATL.
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Abstract

Background: Adult T-cell leukemia-lymphoma (ATL) is a highly aggressive malignancy with a
poor prognosis. In recent years, several novel therapeutic agents have emerged.
Valemetostat, one such agent, inhibits EZH1/2 and suppresses H3K27 trimethylation,
potentially exerting its efficacy through epigenetic modulation. However, its role in host
immunity remains unclear. This study investigates the immunologic effects of valemetostat
in patients with ATL.

Methods: Peripheral blood mononuclear cells (PBMCs) were collected from ATL patients
before and during treatment with valemetostat. Anti-HTLV-1 cellular immunity was
evaluated by analyzing the activity of CTLs against Tax, HBZ, and Gag using ELISpot assay.
HLA class | expression was analyzed by flow cytometry.

Results: Nine ATL patients received valemetostat. Among seven patients who achieved
complete or partial remission, four patients showed increased ELISpot counts post-
treatment (rising from 9.3 to 75.7), indicating reconditioned anti-HTLV-1 cellular immunity.
In contrast, two patients resistant to valemetostat showed no increase in ELISpot counts.
Flow cytometry was subsequently performed on samples from the same patients included
four responders with elevated ELISpot counts, and two non-responders. Post-treatment, two
of the four responders demonstrated increased HLA class | expression in HTLV-1-infected
cells, including ATL cells (mean fluorescence intensity (MFI) increased from 44,064 to
67,849). In contrast, both non-responders showed decreased HLA class | expression
compared with pretreatment levels.

Conclusions: Valemetostat enhances host immunity in a subset of responders, potentially by
upregulation of HLA class I. Further elucidation of the underlying molecular mechanisms may
contribute to the development of improved treatment strategies for ATL.
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Abstract

Background

Adult T-cell leukemia/lymphoma (ATLL) is an aggressive malignancy with limited evidence-
based treatment options. Although some studies have suggested a survival benefit of adding
etoposide to conventional multiagent chemotherapy-based regimens (denoted as
etoposide-based regimens), it is unclear if such approach may improve outcomes. This study
compares the efficacy of etoposide-based vs. etoposide-sparing chemotherapy regimens in
patients with ATLL and the primary outcome was overall response rate (ORR).

Methods

The systematic review was made according to the PRISMA 2020 statement and meta-
analysis was performed using the random effects model. Clinical trials and observational
studies on first-line chemotherapy in ATLL were identified by a structured search in Ovid
Medline, Web of Science, EMBASE, PubMed and ClinicalTrials.gov and complemented
snowballing.

Results

Ten studies were included, comprising a total population of 2,551 patients. The pooled ORR
for etoposide-based regimens was 60.6%(95%[Cl]:42.5-76.2%) compared to 66.4% for
etoposide-sparing regimens (95%Cl:49.2-80.2%;P=0.770). In subgroup analyses, the efficacy
of the VCAP-AMP-VECP regimen remained non-statistically significant (pooled ORR 70.63%,
95%Cl: 67.7-73.4% vs. 66.6%,95%Cl:62.6-70.5%;P=0.107). Among patients who underwent
allogeneic stem cell transplantation (n=533), the pooled 2-year overall survival was similar
between those who received VCAP-AMP-VECP (30.2%, 95% Cl:25.6-35.2%) and CHOP
(26.3%, 95% Cl:19.6-34.3%;P=0.405). Stratified analyses by ATLL subtypes were not
performed because efficacy data were unavailable across subtypes.

Conclusion

The addition of etoposide to chemotherapy regimens was not associated with higher ORR
compared to conventional chemotherapy in ATLL. There is an unmet need for conducting
prospective interventional studies assessing the benefit of adding etoposide across ATLL
subtypes.
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Novel siRNA therapeutics as a treatment for Human T-cell Leukaemia
Virus Type-1 (HTLV-1) Associated Myelopathy (HAM)
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Abstract

Background:

HTLV-1 affects ~20 million people worldwide, causing Adult T cell Leukaemia, myelopathy
(HAM), and immune diseases, with no available treatments. HAM pathology involves
astrocyte infection and may provide a target for antiviral treatments. In this study, we assess
four lead candidate RNA therapeutic (siRNA) candidates that target viral promoters (5'LTR,
3'LTR) and oncogenes (tax, hbz), and for viral mMRNA silencing in infected T cell lines and
astrocytes using an optimized lipid nanoparticle (LNP) formulation for delivery.

Methods:

Antiviral efficacy of novel, highly conserved subtype A and C-targeted siRNAs was assessed in
HTLV-1 infected MT-2 cells and astrocytes (SVG cell line). Astrocytes were infected by co-
culture of sub-lethally irradiated MT-2 cells for 48h, then treated with 5 nM siRNA. Viral
suppression was measured by RT-qPCR. Off-target interferon-stimulated gene responses
were assessed and potency determined via dose-response. siRNA was delivered by
Lipofectamine RNAiMax or LNP.

Results:

Viral suppression was induced by day two and sustained to 21 days in infected astrocyte
cultures, with significant tax, gag, or hbz mRNA suppression (p<0.05, n=3). Gag mRNA was
suppressed by up to 90% by LTR-targeted siRNAs. siRNAs remained potent at doses as low as
0.05 nM, with no significant off-target effect induction.

Discussion and conclusions:

This study demonstrates siRNAs suppress HTLV-1 promoters and oncogenes in infected T-cell
lines and astrocytes. We report the first successful siRNA-mediated suppression of HTLV-1 in
astrocytes. Future nose-to-brain delivery via nasal atomisation could directly target CNS
astrocytes, while bypassing the blood-brain barrier, offering a non-invasive treatment route
for HAM.
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Abstract

Background:Cell adhesion molecule 1(CADM1) is expressed in nearly all adult T-cell
leukemia/lymphoma (ATL) cells, suggesting that a CADM1-targeting ADC may provide
therapeutic benefits. We developed an anti-CADM1 ADC that exhibited potent cytotoxic
activity against ATL cells in a mouse model. Because CADML1 is also expressed in normal
tissues, careful evaluation of potential off-target toxicity and strategies to minimize adverse
effects are required. In this study, we analyzed the antibody’s cross-reactivity with murine
CADML1 to determine the validity of toxicity evaluations in mouse models. In addition, we
performed structural analysis of the antibody—antigen complex to facilitate further antibody
engineering to enhance specificity for ATL cells.

Methods:CADM1 has several isoforms, and their tissue-specific expression patterns have
been suggested. We examined cross-reactivity of the chimeric(clgG) with known CADM1
isoforms from both human and mouse. Structural analysis of the CADM1—antibody complex
was performed using Cryo-EM.

Results:Chimeric IgG suggested cross-reactivity to known CADM1 isoform indicated that
epitope is located at N-terminal region(up to exon?7) of CADM1. The antigen-Fab complex
with mutated CADM1 for CryoEM was successfully purified, and movie acquisition and data
processing for single-particle analysis are currently underway.

Conclusion:The successful purification of the antigen—Fab complex provides a foundation for
Cryo-EM structural analysis, facilitating further antibody engineering. The clgG suggested
cross-reactivity with known CADM1 isoforms and supports using mouse models to evaluate
potential off-target toxicity. Further studies on CADM1 isoform expression in ATL cells and
normal tissues may optimize antibody specificity and minimize adverse effects.
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Abstract

Human T-cell lymphoma virus (HTLV-1) is a retrovirus causes adult T-cell
leukemia/lymphoma (ATL) and HTLV-1 associated myelopathy/tropical spastic paraparesis
(HAM/TSP), affecting 10-20 million people worldwide. Inadequate prognosis in ATLL more
than 90% of patients die within three years of diagnosis. Currently no specific antiviral
therapies available, and treatments mainly focuses on secondary infections rather than the
virus itself demonstrating the need for targeted therapies that eliminate infected cells.
Recent research has increasingly focused on cell surface antibody-based strategies that
selectively target HTLV-1 infected cells and sparing uninfected cells. We have previously
shown that HTLV-1 extracellular vesicles (EVs) exhibit elevated expression of surface protein
CD45, ICAM-1 and LFA-1, which facilitate viral transmission. In this study, we identified
protein GPR171 overexpression on the surface of ATLL cell lines, including C81, MT2, MT4
and 43T, but not in non-ATLL cell lines such as CEM. Cell viability assay further showed that
anti-GPR171 antibody significantly reduced viability in most ATLL cell lines (ATL-2, TL-Om1)
compared to IgG control. In collaboration with ATCC, we’ve also developed an immune-
competent “3D” skin model from induced pluripotent stem cells (iPSCs) to evaluate the
potency of GPR171 antibody in HTLV-1 infection. These findings establish the GPR171
antibody as a promising cell surface biomarkers for targeted immunotherapy against HTLV-1
and highlight the “3D” skin model as an innovative platform that bridges the gap between
conventional 2D monolayer cultures and animal models by mimicking the microenvironment
and immunological complexity of the human skin.
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Abstract

BACKGROUND

Human T-lymphotropic virus type 1 (HTLV-1) is endemic in Peru, where breastfeeding is the
primary route of transmission. Longer breastfeeding duration increases transmission risk,
but situations that clearly isolate breastfeeding as the source of transmission are
uncommon. Discordant HTLV-1 status in identical twins offers an opportunity to explore
early-life transmission. We report monozygotic twins with discordant HTLV-1 status
identified through routine family screening.

METHOD

This case was identified during a prospective family-screening initiative at the HTLV-1 Unit at
the Instituto de Medicina Tropical “Alexander von Humboldt” in Lima, Peru. Screening was
performed using enzyme immunoassays, with HTLV-1 infection confirmed by qPCR.

RESULTS

The family pedigree is shown in Figure 1. The index case (lI-1), a 32-year-old woman, was
diagnosed with HTLV-1 during evaluation for intermediate uveitis. Her three children, all
born via C-section, were screened. Her eldest child, a 15-year-old daughter (lll-1), who was
breastfed for 3 years, tested positive. Her younger children were 11-year-old monozygotic
twin boys (IlI-2 and 11I-3). Only one twin tested positive (IlI-2). Breastfeeding history showed
the infected twin was breastfed for three years, while the uninfected twin was breastfed for
1 year.

CONCLUSION

Our group previously reported another pair of discordant monozygotic twins, in which only
the seropositive sibling had documented breastfeeding duration (6 months). Together, these
cases support the importance of breastfeeding duration in vertical transmission. Safe and
feasible breastfeeding recommendations for mothers in low-resource settings, where
alternatives to breastfeeding may be limited or unsafe, are urgently needed.

Figure 1. Family genogram.
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Abstract

Background: PrevINIr-HTLV-TV is an innovative clinical trial evaluating dolutegravir for the
prevention of vertical transmission of HTLV-1. We assessed the feasibility of integrating the
trial flow into the existing care pathways for pregnant women living with HTLV and HTLV-
exposed newborns in Bahia, Brazil.

Methods: The implementation was conducted in two phases: a workshop with key
stakeholders and technical visits to Brazilian National Health System health services
providing care for people living with HTLV in four HTLV-endemic municipalities, conducted in
October 2025. Pregnant women are diagnosed at primary health care units (PHCU) and
referred to Specialized Care Services (SAE), where they receive HTLV-related care in parallel
with antenatal care provided at PHCU. Visits were scheduled in advance with the director of
each service, facilitated by municipal and state health departments.

Results: Eighteen health services were visited, including five PHCU, six SAE, and seven
maternity hospitals. A preliminary flowchart for recruitment, enrollment, and follow-up was
outlined, with SAE infrastructure serving as the backbone for trial implementation. Positive
points included coordination between PHCU, SAE, and maternity hospitals in the follow up of
pregnant women, exposed infants and provision of infant formula. Critical gaps included
delayed arrival of pregnant women to SAE, often in the second trimester, and limited
recognition of HTLV as a high-risk condition in obstetric care despite its formal classification.

Conclusions: The existing care structure, largely modeled on HIV services, provides
opportunities to incorporate the trial flow into routine practice and inform strategies to
prevent vertical transmission.
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Abstract

Background

The Pan American Health Organization aims to eliminate HTLV-1 vertical transmission as a
public health concern. In 2024, Brazil implemented a national antenatal screening
programme. The Federal District (DF) has offered universal HTLV-1/2 screening during
pregnancy since 2013, providing a unique opportunity to evaluate programme effectiveness
and operational performance.

Methods

We conducted a mixed-methods evaluation including: (i) retrospective analysis of laboratory
data to assess timing and turnaround of antenatal HTLV-1/2 testing; (ii) a cross-sectional
survey of women living with HTLV-1/2 diagnosed during pregnancy; and (iii) a cohort study
of children born to women with HTLV-1/2 to estimate vertical transmission rates before and
after programme implementation.

Results

Programme implementation reduced HTLV-1 vertical transmission from 10.2% to 0%. Most
women (82.1%) completed the testing strategy by the second trimester, while only 3.7%
were diagnosed after delivery. Median turnaround times were 7 days for screening and 12
days for confirmatory testing. Acceptance of exclusive formula feeding was high (86.5%), and
78.4% of women received information on access to free infant formula; however, only 51.3%
received formula before maternity discharge. Infant testing coverage was low, with only
16.2% of children born after maternal diagnosis tested for HTLV-1/2 prior to the study.

Conclusion

The antenatal HTLV-1/2 screening programme in Distrito Federal is effective in eliminating
vertical transmission and demonstrates feasibility in a middle-income setting. Timely
diagnosis and high acceptance of preventive measures support scale-up in Brazil, although
improvements are needed in postnatal follow-up and infant testing coverage.
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Autocrine effect of extracellular vesicles released from HTLV-1 infected
cells
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Abstract

Over 5 million people globally are infected with human T-cell lymphotropic virus type-1
(HTLV-1). HTLV-1 is endemic in many parts of the world including the Middle East, the Pacific
Ocean, and South/Central America, and is the causative agent of adult T-cell
leukemia/lymphoma (ATLL) and HTLV-1-associated myelopathy/tropical spastic paraparesis
(HAM/TSP), amongst other inflammatory diseases. HTLV-1 transmission occurs through
sexual intercourse, blood transfusion, breast feeding, and intravenous drug use. As most
infected individuals are asymptomatic, unknowing carriers can increase viral spread.
Currently, there is no cure/vaccine of HTLV-1, and available treatments have low prognosis.
HTLV-1 spreads mainly through cell-to-cell contact, and recently there is interest in
extracellular vesicles (EVs) as a means of increasing viral spread through promoting cell
migration. EVs are nanosized, membrane bound vesicles that aid in intercellular
communication through the delivery of cargo (i.e., DNA, RNA, proteins). The cargo varies
based on the donor cell, and changes based on factors such as cell type, infection, and
therapeutics. Here we show that HTLV-1-infected T-cells release subpopulations of EVs that
are vital for cell proliferation and survival, namely 10K (spun at 10,000 x g) and 167K (spun at
167,000 x g). We demonstrate that the 167K promotes pro-survival pathways and is taken
up quickly by recipient cells, while the 10K subpopulation carry viral cargo (i.e., Tax protein)
and host interlukin-2 (IL-2) which may promote autocrine signaling to keep HTLV-1 cells alive
and proliferating. Overall, this indicates potential EV associated IL-2 as a target for future
therapeutics.
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Abstract

Background: HTLV remains neglected in public health agendas despite its association with
severe conditions and preventable vertical transmission, mainly through breastfeeding. The
Federal District, Brazil, has offered routine prenatal HTLV-1/2 screening since 2013, but gaps
persist in notification, referral, counter-referral, professional training, rehabilitation
integration and follow-up of exposed children.

Objective: To describe the strategic implementation of an HTLV Care Pathway in the Federal
District health network.

Methods: This implementation study used a mixed-methods approach, including situational
diagnosis of the health network, SWOT analysis, and intersectoral negotiation of clinical and
operational flows with the HTLV Working Group and institutional stakeholders. Data were
obtained from structured questionnaires across primary care, specialized services,
surveillance and the public laboratory, complemented by operational information on
diagnosis, notification, follow-up and rehabilitation. Priorities were defined by feasibility, low
incremental cost and potential programmatic impact.

Results: The assessment identified important assets, including wide primary care coverage,
specialized referral services, confirmatory testing at the public laboratory, and institutional
commitment to HTLV care. Key weaknesses included underreporting, limited technical
knowledge in primary care, lack of standardized pathways, shortages of specialized
professionals and fragile rehabilitation integration. A minimum package of interventions was
defined: breastfeeding-avoidance counseling, cabergoline at maternity discharge, infant
formula provision, structured follow-up and testing of exposed children, systematic data
recording, monitoring dashboards and continuous training.

Conclusion: The HTLV Care Pathway offers a feasible, scalable model to translate evidence
and guidelines into integrated public health practice, strengthening vertical transmission
prevention, surveillance, longitudinal care and equity for people living with HTLV.
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The HTLV-1 pX ORF-II protein p30" inhibits K120-acetylation of p53 and
induces the phosphorylation and mitochondrial targeting of the Tp53-
induced glycolysis and apoptosis regulator (TIGAR) analogous to
tyrosine kinase receptor-signaling

Robert Harrod, Melika Saberi, Julia Savage

Southern Methodist University, Dallas, USA
Abstract

Background: The human T-cell lymphotropic virus type-1 (HTLV-1) pXORF-Il protein, p30",
cooperates with other viral and cellular oncoproteins by inducing the expression and
mitochondrial targeting of the Tp53-induced glycolysis and apoptosis regulator (TIGAR) —a
2,6-bisfructose phosphatase that prevents the accumulation of oncogene-induced reactive
oxygen species (ROS) by increasing the levels of NADPH and reduced glutathione. However,
the molecular mechanisms by which p30" modulates the antioxidant and metabolic
functions of TIGAR remain to be fully elucidated.

Methods: The phosphorylation of TIGAR within isolated cytoplasmic/mitochondrial fractions
from p30"-expressing or HTLV-1+ ATLL lymphoblasts was demonstrated by
immunoprecipitations with a panel of phospho-specific antibodies. The effects of lentiviral-
siRNA-tigar upon HTLV-1 lymphomagenesis was determined using an in vivo NOD/scid
xenograft model under approved IACUC protocol, A16-001-HARR.

Results: Our studies have demonstrated that HTLV-1 p30" induces the serine-
phosphorylation of TIGAR associated with its targeting to mitochondrial membranes in HTLV-
1+ adult T-cell leukemia/lymphoma (ATLL) lymphocytes. Interestingly, both p30" and
tyrosine kinase receptor-signaling similarly inhibited c-Myc-induced K120-acetylation of p53
and activated cellular kinases associated with Ser-phosphorylation and mitochondrial
localization of TIGAR. We further demonstrated that lentiviral-siRNA-knockdown of TIGAR
inhibited HTLV-1 lymphomagenesis in an in vivo NOD/scid xenograft model of ATLL.

Conclusion: These findings describe a key pro-survival role for the activation of TIGAR’s
mitochondrial antioxidant functions by the viral p30" protein in HTLV-1-associated
lymphomagenesis. Our studies further allude to a conserved mechanism for the modulation
of Tp53-dependent pro-survival functions by viral oncoproteins and mitogenic signals to
protect proliferating cells against metabolic oxidative toxicity.
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NMD inhibition by HTLV-1 infection alters transcriptomic landscape
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Abstract

Nonsense-mediated mRNA decay (NMD) is a post-transcriptional regulatory pathway
involving the RNA helicase UPF1, which controls RNA quality surveillance and gene
expression. NMD also acts as an innate antiviral mechanism targeting several viral RNAs,
including the unspliced genomic RNA (VRNA) of HTLV-1. We previously showed that Tax
inhibits NMD by targeting UPF1, thereby modulating viral RNA levels. Here, we investigate
how this viral inhibition of NMD reshapes the host transcriptome.

Because Tax reduces UPF1 activity, we performed high-throughput RNA-seq analyses in Tax-
expressing and UPF1 knockdown (shUPF1) Jurkat cells and examined the convergence of
their transcriptomic alterations. We also engineered a Tax mutant unable to inhibit NMD
and compared it to Taxwt. DGE analyses defined a high-confidence “UPF1 signature” within
Tax-induced deregulations. This signature highlights alterations in cell cycle regulation, ATP
synthesis, and mitochondrial respiration, and is significantly enriched in three HTLV-1-
infected cell lines with positive correlation.

To link this signature to NMD inhibition, we also analysed RNA stability in these contexts. We
show that Tax globally increases RNA stability, mirroring the effects of UPF1 knockdown with
a direct correlation. Although the UPF1 signature was not enriched among mRNAs co-
stabilized by Tax and shUPF1, these stabilized transcripts encode transcription factors whose
downstream targets are strongly enriched within the UPF1 signature. Notably, TFs
implicated in HTLV-1 infection are represented among these stabilized RNAs—including
EZH2, CREB1, JUN, ATF4, p300 and others.

Thus, Tax-mediated inhibition of UPF1 contributes to a broad transcriptomic reprogramming
in HTLV-1-infected cells, likely influencing their pathological behaviour.
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mRNA expression of GTSE1 and FANCG, key DNA damage response
genes, and their correlation with viral transcripts according to clinical
status in HTLV-1-positive individuals
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Abstract

Background

HTLV-1 infects human T lymphocytes. While most infected individuals (>90%) remain lifelong
asymptomatic carriers (AC), approximately 10% develop HTLV-1-associated diseases, with
adult T-cell leukemia/lymphoma (ATLL) being the most severe outcome. Host genetic
factors, Strongyloides stercoralis coinfection, and oncogenic features of infected clones
contribute to ATLL development. This study assessed whether the mRNA abundance of
GTSE1 and FANCG, two DNA damage response genes, differs by clinical status in HTLV-1—
infected individuals.

Methods

Three groups were analyzed: ATLL (n=4), HTLV-1/S. stercoralis coinfected (n=8), and AC
(n=18). Relative mRNA levels of human genes (GTSE1, FANCG) and viral genes (tax, hbz) were
measured in uncultured PBMCs preserved in RNAlater using qRT-PCR. Expression was
normalized to the geometric mean of GAPDH and HPRT1. Assays were optimized using MT-2
(HTLV-1-positive) and K562 (HTLV-1-negative) cell lines. HTLV-1 proviral load (PVL) was
determined by gPCR.

Results

Relative mRNA levels of GTSE1 and FANCG did not differ significantly among groups.
However, GTSE1I mRNA levels correlated with hbz mRNA expression (Spearman r=0.4938,
p=0.0055). No tax transcripts were detected. hbz mRNA levels correlated with PVL
(Spearman r=0.59, p=0.0006). Although hbz mRNA expression did not vary significantly
among groups, when adjusted for PVL, hbz mRNA levels were six-fold higher in ATLL
compared to AC (p=0.034, Student’s t-test).

Conclusion

hbz and GTSE1 expression, along with HTLV-1 PVL, warrant evaluation in larger prospective
studies. Their potential interplay in HTLV-1 infection merits investigation, as GTSE-1 is known
to negatively regulate p53 and promote cell migration, processes implicated in
leukemogenesis.
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Abstract

Background: Human T-cell leukemia virus (HTLV) remains without an effective prophylactic
vaccine, underscoring the need for antigen platforms that accurately present native viral
glycoprotein structures to inform rational immunogen design. Enveloped virus-like particles
(eVLPs) mimic the conformation and surface organization of authentic virions while
remaining non-infectious, making them an attractive approach for vaccine development and
structural studies. This work aimed to generate and characterize HTLV eVLPs that preserve
key antigenic and structural features necessary for eliciting protective immunity and
enabling glycoprotein structure determination.

Methods: An HTLV eVLP production pipeline was established and the resulting particles
were evaluated through monoclonal antibody binding assays and negative-stain electron
microscopy (NSEM). Antigenic profiling assessed recognition by conformationally sensitive
HTLV-directed antibodies, while structural characterization examined particle morphology
and envelope integrity.

Results: HTLV eVLPs were specifically recognized by multiple HTLV-directed antibodies,
including 0.5a and PRH7A, indicating that critical glycoprotein epitopes are preserved in the
correct conformational and quaternary context. NSEM imaging revealed uniform, well-
defined particles with intact envelope morphology, demonstrating their suitability as a
repetitive, particulate immunogen. These findings confirm that the generated eVLPs
maintain essential antigenic and structural properties relevant to vaccine design.

Conclusion: HTLV eVLPs represent a promising platform for both candidate vaccine
development and antibody-assisted glycoprotein structure determination. This integrated
strategy enables precise epitope mapping and supports structure-guided optimization of
future HTLV immunogens, advancing efforts toward a rationally designed prophylactic
vaccine.
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The HTLV-I HBZ RNA disrupts the interaction of the IncRNA HOTAIR
with the EZH2 methyltransferase
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Abstract

Background: Although the pleiotropic functions of the HBZ protein are well established, a
HBZ mutant lacking a translation start codon still promotes T-cell proliferation, indicating an
oncogenic role for the HBZ RNA itself. The predominantly nuclear localization of HBZ RNA
further suggests regulatory functions, including epigenetic modulation of gene expression.
Consistent with this, we previously demonstrated that HBZ RNA inhibits HTLV-1 sense
transcription by disrupting the basal transcription complex at the 5’ LTR (Gazon et al., Blood
Adv. 4:5574). The aim of this study was to identify interacting partners of HBZ RNA and to
characterize their roles in epigenetic regulation.

Methods: Candidate proteins interacting with HBZ RNA were identified in silico using the
RPIseq algorithm. Protein—RNA interactions were validated by RNA immunoprecipitation
(RIP). Transcriptional activity in patient samples was quantified by RT-qPCR. Persistence and
proliferation of infected cells transduced with a HOTAIR lentivector were evaluated in NSG
(NOD/SCID/IL2Ry~NULL) mice.

Results: The data shows that HBZ RNA binds to EZH2, the H3K27 methyltransferase of the
Polycomb repressive complex 2 (PRC2). Consistently, expression of HBZ RNA alters global
H3K27 trimethylation levels. The HBZ RNA interferes with the association between EZH2 and
the long non-coding RNA HOTAIR. The biological relevance of HBZ, EZH2, and HOTAIR is
supported by their overexpression in cells isolated from ATLL patients.

Conclusion: HBZ RNA disrupts the interaction between the IncRNA HOTAIR and the EZH2
methyltransferase, thereby interfering with epigenetic regulatory mechanisms in HTLV-1—
infected cells.
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RNA- and DNA-FISH visualisation of HTLV-1 infection reveals the
intricacies of its early life cycle
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Imperial College London, London, United Kingdom
Abstract

Background: HTLV-1 follows typical early steps in the retroviral life cycle: attachment to the
target cell membrane and entry, capsid uncoating, reverse transcription, and integration. We
do not yet know the timing or cellular location of many steps, including reverse transcription
and integration. This study seeks to establish a more complete picture of the HTLV-1 early
life cycle.

Methods: MT-2, a cell line that is persistently infected with HTLV-1, is co-cultured with HTLV-
1-naive target cell lines, followed by fixation and staining for visualisation with confocal
microscopy. We have set up RNA- and DNA-Fluorescence In Situ Hybridization (FISH) using
RNAscope, along with immunofluorescence for HTLV-1 proteins.

Results: We have validated four HTLV-1-binding RNA-/DNA-FISH probes that can be used in
two sets: Gag and Pol, and HBZ and Tax. Our Gag probe binds to vVRNA/vDNA, while our Pol
probe binds to vDNA in both the cytoplasm and as integrated provirus. Our HBZ and Tax
probes bind mRNA transcripts following proviral transcription.

It is known that HTLV-1 infection efficiency is low; the proviral load in typical cell-to-cell
transmission studies is less than 10%. However, we find HTLV-1 Gag RNA sequences present
in most target cells’ cytoplasm up to 24 hours post-co-culture. We have also used the
reverse transcriptase inhibitor tenofovir disoproxil fumarate to determine when reverse
transcription occurs, and the integrase inhibitor Raltegravir to investigate integration.

Conclusion: Combined DNA/RNA-FISH with immunofluorescence provides a novel method to
investigate the timing and location of key steps in the retroviral life cycle.
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Abstract

Human T-cell lymphotropic virus type 1 (HTLV-1) is the etiological agent of Adult T-cell
leukemia/lymphoma (ATLL) and HTLV-1-associated myelopathy (HAM/TSP). Viral persistence
and oncogenesis are driven by the regulatory protein Tax, which hijacks cellular machinery
to evade immune surveillance. Among the most relevant innate antiviral defenses are stress
granules (SGs), cytoplasmic ribonucleoproteic complexes formed to restore homeostasis. Tax
inhibits SG formation, a function strictly dependent on the first 22 amino acids of its N-
terminal region. To elucidate the role of this domain in localization and secretion, plasmids
encoding GFP-fused wild-type Tax (GFP-Tax WT) and a mutant lacking the first 22 amino
acids (GFP-TaxA22) were generated. Localization was analyzed via confocal microscopy and
three-dimensional (3D) reconstruction under sodium arsenite-induced oxidative stress. Co-
localization assays were performed with G3BP1 and extracellular vesicle (EV) biogenesis
markers Rab27a and Alix. While GFP-Tax WT efficiently inhibited SG formation, GFP-TaxA22
failed to do so, instead co-localizing with G3BP1. Remarkably, cells expressing GFP-TaxA22
exhibited polarized extracellular aggregates adjacent to the plasma membrane. 3D
reconstructions confirmed this distribution, strongly suggesting a secretory mechanism. Both
WT and A22 variants co-localized with Rab27a and Alix, indicating Tax engagement with the
vesicular secretory machinery. These findings demonstrate that deleting the first 22 amino
acids alters Tax intracellular retention, promoting a secretory phenotype via EV pathways.
Thus, the N-terminal region acts as a critical regulator of Tax trafficking, highlighting this
domain as a potential target for therapeutic interventions designed to modulate the
pathogenic extracellular effects of Tax in HTLV-1-associated diseases.
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Novel insights into HTLV-1 particle assembly by leveraging comparative
analysis
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Abstract

Many aspects of the HTLV-1 particle assembly pathway remain to be fully understood. We
are presently engaged in a comparative analysis of HTLV-1 in order to gain greater insights
into HTLV-1 particle assembly sites as well as the morphology of released particles. First,
using a parallel analysis, we have found that the matrix (MA) domain of HTLV-1 is distinct in
having strong membrane binding affiities relative to HIV-1 and other retroviruses except that
of MLV MA, implicating similarities between HTLV-1 and MLV. Second, we have used point
spread function engineering to investigate the dynamics and kinetics of Gag puncta
biogenesis at the top membrane of cells. This analysis has found that the kinetics of
formation and movement of punctate Gag was faster at the top membrane versus the
bottom membrane. Finally, we have resolved the HTLV-1 immature CA lattice to 3.4 A
resolution by using single particle analysis (SPA), which has revealed that unlike that of the
HIV-1 CA domain, the HTLV-1 CA possesses an ordered N-terminal domain (NTD) with a
relatively flexible C-terminal domain (CTD). Cryo-ET has revealed clear lattice heterogeneity,
notably the varying curvatures of the lattice and the varying distances between the CA layer
and the membrane. Unlike lentiviral assembly, inositol hexakisphosphate (IP6) was found to
be dispensable for both HTLV-1 immature particle assembly and for proper immature lattice
formation.
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Abstract

While several key host proteins have been characterized in playing critical roles in HTLV-1
replication, there is a paucity of knowledge regarding the wide array of virus-host
interactions important for virus replication. In this study, we sought to gain deeper insights
into HTLV-host cell interactions important for virus replication. In this study, we examined
cellular host proteins that were 1) incorporated into virus particles upon release from
infected T-cells or 2) were induced upon HTLV-1 infection of T-cells. First, we used tandem
mass spectrometry with highly purified HTLV-1 virions produced from infected T-cells. We
identified ~1700 cellular proteins incorporated into virus particles, including proteins
associated with the cytoskeleton, adhesion, signaling, intracellular trafficking, and the
ubiquitination and immune response systems. Immunoblot analysis, subcellular protein
localization, and cellular protein depletion studies were done to gain deeper insights into the
role of cellular protein-encoding genes on HTLV-1 replication. Second, we used RNA
transcriptomic analysis of HTLV-1 infected T-cells to identify host cell proteins that are
upregulated and impact virus assembly. LIMK2, SEMA3F and MICAL2 — which are involved in
the organization of the actin cytoskeleton — were found to be upregulated and were found
to coincide with an increase in both the efficiency of virus particle production and virus
infectivity. These observations imply that HTLV-1 infection of T-cells alters the expression of
genes involved in actin cytoskeleton organization, which enhances virus particle assembly.
This host response to viral infection aids in enhancing the high efficiency of HTLV-1 spread at
cell-cell contacts.
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HTLV-1 p13 Induces Mitochondrial Stress and Metabolic
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Abstract

Human T-cell leukemia virus type 1 (HTLV-1) encodes the mitochondrial protein p13, but its
role in myeloid cells remains unclear. We investigated the effects of p13 on mitochondrial
structure, metabolism, and immune phenotype in monocytes and PMA-differentiated
macrophages.

In monocytes, p13 expression reduced key regulators of mitochondrial dynamics (MFN1,
MFN2, MFF), trafficking (MIRO2), and protein homeostasis (HSP60), along with
mitochondrial transporters (SLC25). Ultrastructural analysis revealed mitochondrial swelling,
vacuolization, and increased autolysosomes, consistent with mitochondrial stress.
Functionally, p13 increased maximal respiration, proton leak, and spare respiratory capacity
without increasing ATP production, while reducing glucose dependency. These findings
indicate mitochondrial dysfunction coupled with compensatory metabolic flexibility.

Following differentiation, mitochondrial protein expression and oxidative phosphorylation
complexes were largely restored, although structural abnormalities persisted. In
macrophages, p13 induced a hypermetabolic phenotype characterized by increased
mitochondrial and glycolytic ATP production, as well as elevated basal and maximal
respiration. Notably, p13 reduced expression of differentiation markers CD14 and CD16 and
increased IL-12 secretion, indicating altered differentiation and pro-inflammatory activation.

Together, these results demonstrate that p13 acts as a mitochondrial stress—rewiring factor
with differentiation-dependent effects. While it induces metabolic compensation without
energetic gain in monocytes, it promotes hypermetabolic and pro-inflammatory
reprogramming in macrophages. This mechanism may contribute to HTLV-1-associated
immune dysregulation and persistence.
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Abstract

Yin Yang 1 (YY1) is a transcription factor that either activates or represses gene expression
depending on the cellular context. YY1 silences viral transcription in MLV and HIV-1. In
contrast, YY1 potently enhances transcription initiation and elongation in HTLV-1. The YY1
response element maps to the R region in the HTLV-1 LTR. We hypothesize that YY1
enhances gene expression via recognizing RNA structures in the nascent RNA transcribed
from the HTLV-1 R region. According to the 2D structure modeling, the secondary structure
of the R RNA contains a three-way junction (3WJ) made of three stem-loops. Large
truncation of the stem-loops severely impairs the transactivation activity of YY1. The 3WJ is
essential but not sufficient for this activity, and downstream sequences flanking the 3WJ are
also required. The 3WJ RNA structure is more crucial for YY1 recognition than the specific
RNA sequence of the stems. Moreover, the higher the affinity between YY1 and the R RNA,
the higher the transactivation activity of YY1. Future work includes determining structures of
the minimal YY1 response element in the R RNA and the YY1-RNA complex and
characterizing the YY1-RNA complex-interacting viral and host co-factors in HTLV-1-infected
cells.
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