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Background & Rationale

Ba

High HTLV-1 proviral load is linked to persistence and
disease progression

No established antiviral therapy consistently reduces PVL

Integrase inhibitors are active against HTLV infection

Dolutegravir emerged as a promising candidate

Barski et al Front Microbiol. 2019
Enose-Akahata Y, Ann Clin Transl Neurol. 2021 



Background & Rationale

Brites C, Montaño-Castellon I, Arriaga MB, Marconi C, 
Mayoral R, Luz E, Figueredo CA, Fiuza BSD, Netto EM. 

Dolutegravir Reduces HTLV-1 Proviral Load and Improves 
Neurological Outcomes in a Phase II Controlled Trial. Clin 
Infect Dis. 2026 Mar 9:ciag163. doi: 10.1093/cid/ciag163. 

Epub ahead of print. PMID: 41834485.

A proof of concept study:

Brites C, et al. Clin Infect Dis. 2026Fernandez T, et al. Comm Med 2025

Use of DTG > 6 months

Proportion of patients with
HTLV-1 PVL below the median
Value

Proportion of patients with
PVL< 75 IQR

Detectable HTLV-1 PVL
vs. non-detected PVL



An exploratory trial:

Brites C, et al. Clin Infect Dis. 2026



Study Objectives

Evaluate the effect of DTG on HTLV-1 proviral load
at 96 weeks, and 6 months post-therapy

Assess viral dynamics after therapy interruption

Explore response patterns using cluster analysis



Study Design

Open-label randomized controlled trial

DTG arm: baseline to week 96

Vitamin C arm could switch to DTG at week 48



Analytical Approach

Longitudinal PVL quantification (BL, 24, 48 and 96 
weeks. Post hoc analysis at 24 weeks post-therapy)

Delta PVL between visits

Hierarchical cluster analysis

Euclidean distance and dendogram analysis



Main Results



Cluster Analysis

Distinct responder patterns identified

Largest PVL reductions clustered together

Part of responders maintained lower PVL post-treatment

Suggests biological heterogeneity



Viral kinetics



Intragroup comparisons 

Comparison
(Wilcoxon signed-rank)

T1 median 
[IQR]

T2 median [IQR] Statistic p-value

DTG continuous (n=24)

CPV 1 → M48 375 [102–2208] 92 [0–465] W=9 <0.001

M48 → M96 92 [0–465] 76 [0–284] W=42 0.060

M96 → Post M96 76 [0–284] 134 [49–1019] W=34 <0.001

CPV 1 → Post M96 375 [102–2208] 134 [49–1019] W=109 0.241

Switch (n=19)

CPV 1 → M48 151 [0–468] 160 [12–351] W=25 0.168

M48 → M96 160 [12–351] 84 [0–231] W=37 0.330

M96 → Post M96 84 [0–231] 182 [25–412] W=63 0.196

CPV 1 → Post M96 151 [0–468] 182 [25–412] W=75 0.647



Main Results

Progressive PVL reduction during DTG exposure

Greater reductions with longer therapy

Persistent effect after treatment interruption in some
cases (1 case remains with non-detectable PVL after
3 Years off-therapy
These findings suggest durable biological effect



Biological Interpretation of DTG effects

Possible modulation of infected cell expansion

Potential effect on clonal proliferation

May alter HTLV persistence dynamics

Supports antiviral activity beyond transient suppression

Sustained decrease in PVL may modulate the immune 
response, favouring a better immune control of HTLV 
infection



Biological Interpretation

Correlations between cytokine levels during the study, by group

Brites et  al, CID 2026



Transcriptional results of single cell RNA sequencing
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Most chemokines and inflammation-modulating genes are suppressed 
in HAM/TSP at baseline, but rebound following 96 wpt with DTG

Gaekwar et al, submitted



Biological Interpretation

Our transcriptional data reinforce the immune modulation effects, wherein 
monocytes from HAM/TSP patients show upregulation of genes involved in 
antigen presentation and inflammatory activation, indicating they are not 
passive bystanders but immunologically activated in disease

After DTG treatment, we observed broad transcriptional reprogramming in 
PBMCs, including downregulation of pro-inflammatory pathways, and 
restoration of a more regulated immune profile

This suggests that DTG may not only block viral replication but also 
reprogram the host immune environment, relieving chronic immune 
activation and potentially improving clinical outcomes and viral replication 
control

Gaekwar et al, submitted



Conclusions

DTG use was associated with sustained PVL reduction

In some cases, the effect persisted at 6 months after interruption

Supports further HTLV therapeutic trials

Potential new approach for HTLV antiviral therapy
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Latently-infected cells

without HTLV-1 production

HTLV-1 expression

in donor infected cells

HTLV-1 transmission

from donor infected cells

Cell-to-Cell
transmission

HTLV-1 carrier Uninfected

transmission of latently
HTLV-1 infected cells

⚫ In asymptomatic infected individuals (HTLV-1 carriers), almost no HTLV-1 expression or 
production is detectable (latent infection).

⚫ In HTLV-1 transmission, it is believed that latently infected cells transmitted from HTLV-
1 carriers to uninfected begin to express/produce HTLV-1 after transmission, resulting 
in cell-to-cell HTLV-1 transmission to recipient cells.

➢ It is a great challenge to know whether vaccine-induced antibodies can have a 
protective efficacy against cell-to-cell HTLV-1 transmission.

HTLV-1 transmission



⚫ We have developed a chimeric antigen HtlvEnvF consisting of the HTLV-1 gp63 ectodomain and 
the SeV F transmembrane-cytoplasmic domain.

➢ SeV-HtlvEnvF vaccination induced detectable anti-HTLV-1 NAb responses in 8 out of 10 
cynomolgus macaques (except for VA2, VA5).

A vaccine inducing anti-HTLV-1 Env antibodies
Sendai virus expressing HtlvEnvF (provided by ID Pharma)

(Ishii H, Nakamura-Hoshi M, et al. Vaccine, 2022) (Nakamura-Hoshi M, et al. Mol Ther, 2024)
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Protection from HTLV-1 Challenge in NAb+ animals

(Nakamura-Hoshi M, et al. Mol Ther, 2024)
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➢ SeV-HtlvEnvF vaccinated (n = 10) and unvaccinated (n = 10) macaques were intravenously challenged with 
108 of HTLV-1-producing cells (ATL040).

➢ The eight macaques with detectable NAbs following vaccination were protected (no detectable provirus), 
whereas the remaining two vaccinees without detectable NAbs (VA2, VA5) were infected with HTLV-1.

These results suggest involvement of vaccine-induced NAbs in protection from HTLV-1 challenge.



➢ In our previous macaque study, SeV-HtlvEnvF vaccinated macaques with NAb induction 
showed no detectable HTLV-1 provirus after challenge with HTLV-1-producing cells.

✓ These results indicate that a vaccine inducing NAbs can confer sterile protection against 
HTLV-1 transmission.

✓ This study provides a rationale for strategies aimed at anti-Env antibody induction in 
prophylactic vaccine development.

◆ It is necessary to improve immunogenicity of vaccines (potency and duration 
of NAb responses) for clinical application.

◆ It is known that expression of full-length native HTLV-1 Env is inefficient. 

◆ Now,  we have decided to use LNP-mRNA modality and are trying to optimize 
HTLV-1 Env immunogen for efficient NAb induction.



HTLV-1 Env immunogen design for LNP-mRNA

Candidate E01: Env full (gp46/gp21) Candidate E04: Env SU (gp46)

Candidate E05: Env SU-foldon

SU TM SU

SU

foldon trimerizing
sequence

Candidate E06: Env SU-foldon-GPI

Candidate E02: Env delCT

Candidate E03: Env TMmod

SU

GPI membrane-
anchoring sequence

SU

SU

TM derived
from Flu HA

TM (delCT)

TM (ecto)

SU TM (ecto))EnvF: Env ecto/SeV-F TM TM and CT

derived from SeV F

⚫ Optimization of Env antigen for efficient NAb induction by LNP-mRNA (collaborating with Moderna).



HTLV-1 Env expression from mRNA in vitro 

1. mock

2. Env SU

3. Env SU-foldon

4. Env SU-foldon-GPI

Loading: 5 l/well

Short exposure

1. mock

2. Env full

3. Env delCT

4. Env TMmod

Loading: 15 l/well

Long exposure

➢ SU, SU-foldon, and SU-foldon-GPI expression by mRNA was efficient in 293T cells, 
while full-length Env expression was poor..

transfection
(Lipo Messenger MAX)

mRNA-Env 
(0.5 g)

293T cell
(1 x 105 cells)

48 hrs

WB (cell lysate)

  1st: anti-gp46 mouse IgG

  2nd: anti-mouse IgG-HRP



HTLV-1 Env expression from mRNA in vitro 

1. mock

2. Env SU

3. Env SU-foldon

4. Env SU-foldon-GPI

Supernatant

(concentrated by 

Amicon Ultra-30K) SU-foldon SU-foldon-GPI

➢ SU-foldon-GPI expressed by mRNA was anchored on the cell surface.

bright

anti-gp46
FITC

Immunostaining (without detergent)



Mouse experiment to investigate LNP-mRNA-Env immunogenicity

wk 8wk 0 wk 5C57BL/6

(n = 6/group)

blood 

collection

group antigen dose

1 - -

2 Env-full IM 0.5 g

3 Env-full IM 5 g

4 TMmod IM 0.5 g

5 TMmod IM 5 g

6 Env-SU IM 0.5 g

7 Env-SU IM 5 g

8 SU-foldon IM 0.5 g

9 SU-foldon IM 5 g

10 SU-foldon-GPI IM 0.5 g

11 SU-foldon-GPI IM 5 g

Assay

 Binding antibody

    IgG ELISA (recombinant gp46)

 Neutralization activity

    syncytium inhibition (ATL040/Jurkat)

➢ Antibody responses induced by LNP-mRNA-Env were analyzed in B6 mice.

LNP-mRNA LNP-mRNA



Mouse experiment to investigate LNP-mRNA-Env immunogenicity
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➢ Anti-gp46 binding antibodies were efficiently induced in mice immunized with LNP-mRNA 
expressing Env with high in vitro expression (SU, SU-foldon, and SU-foldon-GPI).



Mouse experiment to investigate LNP-mRNA-Env immunogenicity
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➢ Anti-HTLV-1 NAb titers were higher in mice immunized with LNP-mRNA expressing 
membrane-anchored modified Env (TMmod and SU-foldon-GPI).



Summary

➢ Native full-length HTLV-1 Env expression by mRNA is poor, whereas expression of 

SU-based immunogens is efficient.

➢ Mice immunized with LNP-mRNA efficiently expressing Env antigens in vitro induced 

higher levels of anti-gp46 binding antibodies.

➢ Immunization with LNP-mRNA expressing TM-modified Env and SU-foldon-GPI 

efficiently induces anti-HTLV-1 NAb responses in mice.

✓ LNP-mRNA expressing membrane-anchored Env could be a promising candidate 

for efficient anti-HTLV-1 NAb induction.
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HTLV-1 is strictly human tropic

human tropic
ATLL Bronchiectasis

aggressive 

adult T-cell 

leukaemia/lymphoma

permanent airway 

damage and 

inflammation

HAM/TSP

A chronic inflammatory 

disease of the central 

nervous system, 

progressive spastic 

weakness of the lower limbs



Human Immune System mice
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irradiated 1-day old pups,

reconstitution with human cord blood 

stem cells

 via intra-facial injection
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24-24-24-

Human Immune System mice

→ Allows infection with strictly human 

tropic pathogens

irradiated 1-day old pups,

reconstitution with human cord blood 

stem cells

 via intra-facial injection



day0 wk16

Human 
stem cells

Damian 
Purcell
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Einsiedel  

Establishing unique HTLV-1 in vivo models
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Pellegrini

HTLV-1c



day0 wk16

Human 
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Damian 
Purcell

Lloyd 
Einsiedel  

Establishing unique HTLV-1 in vivo models

Marc
Pellegrini

patient derived HTLV-1c-infected cells
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Cooney et. al. Cell 2025

day0 wk16

Human 
stem cells

patient derived HTLV-1c-infected cells 
transduced with a GFP reporter 

lentivirus

GFP+

Establishing unique HTLV-1 in vivo models

patient derived 
HTLV-1c-
infected cells 

HTLV-1c



Cooney et. al. Cell 2025

day0 wk16

Human 
stem cells

GFP+ GFP+

→  De novo infection occurs in human immune system mice

Establishing unique HTLV-1 in vivo models

irradiated 
patient derived HTLV-1c-infected cells 

transduced with a GFP reporter 
lentivirus

HTLV-1c



Humanized mice develop HTLV-1 associated disease: ATLL

ATLL

Cooney et. al. Cell 2025

HTLV-1c: patient PBMC derived HIS mouse cells

HTLV-1a: MT2-derived HIS mouse cells



vs

scRNAseq – CD4 T cells

ATLL

Humanized mice develop HTLV-1 associated disease: ATLL

Cooney et. al. Cell 2025

Natasha Jansz
(comparison with: Yamagishi, M et al Nature Comms 2021)

HTLV-1c HTLV-1c ATLL (HTLV-1a)



Systemic inflammation, spinal cord T cell infiltration and brain microgliosis

HAM

HTLV-1c infected
(8 wpi)

CD3

Cooney et. al. Cell 2025

Doerflinger lab, unpublished

(8 wpi)



Lung infiltration and inflammation in HTLV-1 infected HIS mice

Lung Disease

CD3 CD3

(6 wpi) (10 wpi)

Cooney et. al. Cell 2025
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Cross-species spatial transcriptomics in vivo discovery biology

Lung Disease

Doerflinger lab, unpublished

Human: Immune, effector and signalling (218)

Mouse: Lung cell-specific genes (68)

HTLV-1: 16 gene “groups” covering canonical 
genes, subtypes A and C (separately), transcripts 
from both genome strands (LTR, gag, pol, env, 
pro, tax region, hbz, pol(-))

10x XENIUM spatial 

3-species
300-gene custom panel



Cross-species spatial transcriptomics in vivo discovery biology

Lung Disease

Doerflinger lab, unpublished

HTLV-1a (8 weeks post infection)

10x XENIUM spatial 

3-species
300-gene custom panel

pink cells – mouse

green cells – human 



Cross-species spatial transcriptomics in vivo discovery biology

Lung Disease

Doerflinger lab, unpublished

10x XENIUM spatial 

3-species
300-gene custom panel

HTLV-1a (8 weeks post infection)

pink cells – mouse

green cells – human

orange – HTLV-1



Cross-species spatial transcriptomics in vivo discovery biology

Lung Disease

Doerflinger lab, unpublished

10x XENIUM spatial 

3-species
300-gene custom panel

HTLV-1a (8 weeks post infection)

pink cells – mouse

green cells – human

orange – HTLV-1

Cells undergoing replicative 

infection have anti-apoptotic 

signature.

light green → anti-apoptotic

light blue → pro-apoptotic



• study biology in vivo

-biomarkers and (early) drivers of disease       

-differences in virus subtypes

• pre-clinical evaluation of 

     - vaccines

     - antivirals

     - therapeutics

Humanised mouse models of HTLV-1



HIV combination ART attenuates proviral expansion in vivo 

- potential as (long acting) PrEP and PEP for HTLV-1
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Doerflinger lab, unpublished

(part of Cabuvena slow-release injectable)

- nucleotide reverse transcriptase inhibitor:   TAF: tenofovir alafenamide 

- integrase strand transfer inhibitor: 

            DTG: dolutegravir

Cooney et. al. Cell 2025

CAB: cabotegravir

(daily oral gavage)
(daily oral gavage)



• study biology in vivo

-biomarkers and (early) drivers of disease       

-differences in virus subtypes

• pre-clinical evaluation of 

     - vaccines

     - antivirals

     - therapeutics

Humanised mouse models of HTLV-1



Discovery Biology to identify host targets for HTLV-1 therapy

scRNAseq – CD4 T cells

Cooney et. al. Cell 2025



Intrinsic apoptosis is dysregulated in HTLV-1 infected cells

Cooney et. al. Cell 2025



Intrinsic apoptosis is dysregulated in HTLV-1 infected cells

BCL-2 A1MCL-1BCL-wBCL-xLPro survival BCL-2 

family proteins

Bad Noxa

Bim BidPuma

Pro death BH3-only 

proteins

Pro death BH3-only 

proteins

survival

death

Cooney et. al. Cell 2025



Pro-survival protein MCL-1 prevents apoptosis in HTLV-1

survival

death

Cooney et. al. Cell 2025

BCL-2 A1MCL-1BCL-wBCL-xLPro survival BCL-2 

family proteins

Bad Noxa

Bim BidPuma

Pro death BH3-only 

proteins

Pro death BH3-only 

proteins



BH3 mimetic MCL-1 inhibitor can induce intrinsic apoptosis

BCL-2 A1MCL-1BCL-wBCL-xL

Navitoclax S63845

A-1331852

Venetoclax

BH3-mimetics

death

survival

Cooney et. al. Cell 2025



Inhibition of MCL-1 mitigates disease progression in vivo

S63845
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All animals on antiretroviral TAF cover

25mg/kg, three times weekly (i.v.)

ART (TAF)

Cooney et. al. Cell 2025



Systemic small molecule MCL-1 inhibition – a dead end? 

MCL-1 is necessary for the survival of many cells beyond T/B 

lymphocytes, such as cells of the nervous system or 

cardiomyocytes 

Targeting MCL-1 affects the survival and function of human 

cardiomyocytes

Due to safety signals of cardiotoxicity, a phase 1 dose 

escalation clinical trial has been suspended (NCT 03465540) 

https://clinicaltrials.gov/ct2/show/NCT03465540
https://clinicaltrials.gov/ct2/show/NCT03465540


Precision targeting to T cells via LNPs 



Precision targeting to T cells via LNPs 

Sharon Lewin

Paula Cevaal

Angus Johnston

T- cell targeting LNPs:

Blood Spleen

T-cell targeting LNPs, 

loaded with mScarlet reporter RNA,

1x i.v. injection, 

tissue analysis 16h

Cevaal et al, Nature Comms 2026



Targeting MCL-1 2.0 – RNAi kills HTLV-1 infected cells ex vivo 

MT-2 cell line

(HTLV-1a infected)

72h48h24hUNT

β-actin

MCL-1 40

50

kDa

MT-2

MCL-1

untreated

MCL-1 siRNA LNP

Cleaved Caspase 3

untreated

S63845

MCL-1 siRNA LNP

MCL-1 siRNA

Doerflinger lab, unpublished



Targeting MCL-1 2.0 – RNAi kills HTLV-1 infected cells ex vivo 

MT-2 cell line

(HTLV-1a infected)

72h48h24hUNT

β-actin

MCL-1 40

50

kDa

MT-2

MCL-1

untreated

MCL-1 siRNA LNP

Cleaved Caspase 3

untreated

S63845

MCL-1 siRNA LNP

MCL-1 siRNA

IT WORKED!!!
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A small polypeptide encoded 
by antisense long non-coding 
RNA mediates BLV replication

HTLV 2026
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Introduction

Host species: Cattle, zebu, yak, bison and buffalo

Pathology

• Leukemia (5%)

• Persistent 
lymphocytosis
(30%)

Economic Losses

Shorter lifespan
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• Decrease in sense 
transcripts over time 

• Antisense RNAs are 
constitutively
expressed

Aim of the study

What is the role of 
antisense RNAs? 

• Proviral load

• Pathogenicity

Joris, T. (2024) PLoS Pathog
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Antisense RNAs 
are predicted to 
be non-coding

Aim of the study



The AS1 RNA contains a 264-bp open reading frame 

75AlphaFold2
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What is the evidence that a protein is translated from AS1ORF ?
Luciferase immunoprecipitation system (Lips) 

Result

Serum from
infected sheep

and cows
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What is the evidence that a protein is translated from AS1ORF ?
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Does AS1 protein interact with a viral protein ?  

DAPI AS1
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The AS1 protein interacts with Tax

Does AS1 protein interact with a viral protein ?  



Does AS1 protein influence LTR transcription ?  
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The AS1 increases basal transcription directed by the LTR without impacting Tax transactivation
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Does AS1ORF impact viral infectivity in cells ?  
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Significant adj. P-value

Not significant adj. P-value

What is the effect of AS1ORF in vivo ?  

Mutation of the AS1ORF modifies the transcriptome of sheep PBMCs
82



Does AS1ORF impact viral infectivity in sheep ?
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Conclusion

• pAS1 is localized primarily in the 
nucleus and the perinuclear region

• pAS1 interacts with Tax

• Evidence of AS1 protein (pAS1) 
expression in vivo

• A mutation in the translation 
initiation codon reduces 
infectivity and proviral load 

• pAS1 enhances viral infectivity



AS1sHBZ

Conclusion
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BLV

⚫ naturally infects the bovine species
⚫ can be experimentally transmitted to sheep 
⚫ Present in wild-life: llama, yak, bison, water bufalo, zebu, 

alpaca (Vicugna pacos)
⚫ one third of cows develop a persistent lymphocytosis
⚫ up to 10 % of acute B-cell leukemia or lymphoma
⚫ weakens immune response (mastitis)
⚫ poor effectiveness of vaccination against other pathogens 

(BHV-1, rotavirus, coronavirus, L Pomona) 
⚫ economic loss: death, reduction in milk production, custom 

restrictions, first cause of carcass condemnation
⚫ a vaccine is available

Gillet et al Retrovirology 4: 18; Doucet et al Viruses 17: 10.3390 



Loss of viral enhancer and viral CTCF binding site

 impairs Hbz expression and HTLV-1 persistence

Amanda Panfil, PhD
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hbz

HTLV-1 proviral genetic and epigenetic elements  

pX region

Cheng et al, PLOS Pathogens (2021)
Satou et al, PNAS (2016)

Hbz contributes to viral persistence and disease progression

Activates transcription



vCTCF-BS increases vEnhancer activity at the 3ʹ LTR promoter

Matsuo, Nature Communications (2022)

Hypothesis: vCTCF-BS and vEnhancer element cooperate to activate hbz gene expression, promoting 
cellular proliferation, and thus influencing viral persistence and disease progression



Generation of HTLV-1.△vCTCF/vEnhancer proviral plasmid

1. Mix cells (729) 

and proviral DNA
2. Electroporate 3. Antibiotic 

selection 

(polyclonal)

4. Limiting 

dilution 

(single cell)



vCTCF-BS and vEnhancer element are dispensable for infection 
& immortalization

Immortalization Assay



Loss of viral CTCF-BS and vEnhancer element decreases PVL 

T-cell phenotype
Proviral load (PVL)

p < 0.05



Loss of vCTCF-BS and vEnhancer element decreases hbz 
transcript abundance in newly immortalized T-cell lines

**  p < 0.01

*** p < 0.001



Loss of vCTCF-BS and vEnhancer element decreases PVL in vivo

Producer cells, 
lethally irradiated

Inoculation

New Zealand 
White rabbit

Blood collection 
at various post-
infection time 

points

Analysis:

1) Proviral load in PBMCs (qPCR)

2) Viral gene expression (qPCR)

**  p < 0.01

**** p < 0.0001



hbz gene expression

Loss of vCTCF-BS and vEnhancer element decreases 

hbz gene expression in vivo

**** p < 0.0001

gag gene expression



Loss of viral CTCF-BS and vEnhancer element delays disease 
development in vivo

Producer cells, 
lethally irradiated

Inoculation
Collect spleen 

after euthanasia

Analysis:

1) Survival

2) Proviral load in PBMCs (qPCR)

3) Viral gene expression in PBMCs 
(qPCR)

humanized immune system mice

PVL 4 weeks p.i. PVL necropsy

p < 0.05



Summary & Conclusions

• Generated HTLV-1 ΔvCTCF/vEnhancer proviral plasmids and producer cell lines

• vCTCF-BS and vEnhancer 

- not required for infection or T-cell immortalization

• Loss of vCTCF-BS and vEnhancer

      - decreases proviral load and hbz gene expression in immortalized T-cell lines

 - decreases viral persistence in NZW rabbits

 - decreases disease development in humanized immune system mice

vCTCF-BS and vEnhancer element cooperate to activate hbz gene 

expression, regulate viral persistence, and promote disease progression
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HTLV-1c Integration Rewires Host 
Nuclear Architecture and Enhancer 

Regulation in Infected T-Lymphocytes
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HTLV-1c is a divergent subtype endemic in Oceania 



Haplotype resolved structural variation of HTLV-1c 
provirus in a Central Australian clinical cohort
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CD34+

cord blood

HTLV-1c +

PBMCs

confirm

HIS

2 weeksNSG 16 weeks 6 weeks

Cooney et al. Cell 2025

n = 3

Long-read whole genome sequencing in a hu-NSG 
mouse model of HTLV-1c infection



Polyclonal expansion of infected CD4+ and CD8+ T-
cells in hu-NSG mice

Integration SitesClonality
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(2.9%)

(30.9%)

(44.3%)

(22.1%)

HTLV-1c genomic instability in hu-NSG mice



HTLV-1c is methylated over structural genes and 
doesn’t alter local host 5mC



HTLV-1c breakpoints occur at 5mC junctions



5mC distribution observed in HTLV-1a + ATL samples



Structural variants in HTLV-1a + ATL samples are 
hypomethylated



• 5mC often associated with gene silencing, however it is neither necessary nor sufficient for gene 
silencing

• 5mC plays important roles in transcriptional regulation through altering effector protein binding 

• 5mC is important in preventing aberrant homologous recombination

• Defective breakpoint junctions contain regions of microhomology

Does DNA methylation of the HTLV-1c provirus 
function to maintain genomic integrity?



p= 0.002

Genome wide differential analysis of 5mC (methylartist and DSS)

• 91 differentially methylated regions (DMR) FDR < 0.05 detected

• Fold change between 0.5 and 0.8

Subtle global reduction in 5mC over time following 
infection and disease progression



                                                                                                       

        

             

    

    

    

    

    
   

   

   

 
 
 
 
  

 

      

                                          

                                          

                                          

                                          

Fold change in 6wpi = -0.64

Hypomethylation of intergenic enhancers at 6wpi



Hypomethylation of distal enhancers at 6wpi
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In hu-NSG mice and clinical samples, integration of provirus does 
not alter 5mC in cis

• 5mC loss due to exogenous DNA insertion usually seen after a 
round of meiosis 

Changes in enhancer 5mC upon proviral integration suggests 
changes occur in trans

• Does this predict enhancer activity and transcription?

• Are 5mC changes causal or downstream of effectors? 

Role of enhancer re-wiring in genome regulation of 
HTLV-1 infection 
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