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Supplementary Figure S1. Study workflow for sample screening and molecular and immunological analyses. Blood donation candidates who screened positive for HTLV-1/2 at HEMOAM were submitted to confirmatory serological testing. CLIA-positive samples (n = 100) proceeded through Western blot, FC-Simplex and FC-Duplex confirmation (n = 52), followed by nested PCR of the 5′LTR region (n = 40). Immunological profiling was performed on the Luminex ProcartaPlex platform in HTLV-positive donors and in HTLV-seronegative blood donor controls. Samples successfully sequenced were used for the phylogenetic and phylogeographical analyses. CLIA, chemiluminescence immunoassay; PCR, polymerase chain reaction; HTLV, human T-cell lymphotropic virus; LTR, long terminal repeat.
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Supplementary Figure S2. Serum concentrations of chemokines, cytokines, and growth factors in the control, HTLV-1 and HTLV-2 groups. Data are presented as violin plots, with individual participants plotted as points; black circles and bars indicate the median and interquartile range. Panels shaded in pink identify the four analytes that differed across the three groups by the Kruskal–Wallis test after Benjamini–Hochberg correction across the 20 analytes — CCL5, CXCL10, IL-13 and IL-18 — with brackets showing Dunn post hoc comparisons adjusted within each analyte (*q ≤ 0.05; **q ≤ 0.01; ***q ≤ 0.001; ****q ≤ 0.0001). The panel shaded in grey identifies IL-4, significant before correction but not after; its unadjusted p and adjusted q are given, and no post hoc is shown, because pairwise comparisons are not interpretable once the omnibus test has failed correction. Control, n = 30; HTLV-1, n = 27; HTLV-2, n = 13.
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Supplementary Figure S3.  Unsupervised hierarchical clustering of all participants. Serum mediator concentrations were log₁₀-transformed and converted to Z-scores per mediator, and all 70 participants (Control, n = 30; HTLV-1, n = 27; HTLV-2, n = 13) were clustered together by average linkage on Euclidean distances. Group membership is shown only as a colour bar beneath the dendrogram and was not used in the clustering, so the dendrogram was free to intermix carriers and controls. Mediators are grouped by functional class and ordered within class by correlation-based clustering. Red and blue indicate values above and below the mediator mean; grey cells are non-quantifiable values imputed as LOQ/2. Asterisks mark mediators with a Kruskal–Wallis q < 0.05 across the three groups. Clustering did not recover infection status: the two- and three-cluster solutions matched group membership no better than chance (adjusted Rand index ≈ 0).


Table S1. Analyte-level summary and treatment of values below the limit of quantification (<LOQ), asymptomatic HTLV carriers versus uninfected controls.
	Analyte
	LOQ (pg/mL)
	Control (n = 30)
	HTLV (n = 40)
	Cliff's δ
	p
	q

	
	
	Median (IQR)
	% <LOQ
	Median (IQR)
	% <LOQ
	
	
	

	Chemokines

	CXCL8 (IL-8)
	0.02
	3.60 (0.56–19.9)
	3.3
	2.74 (1.47–4.89)
	2.5
	−0.086
	0.541
	0.773

	CCL11 (Eotaxin)
	0.10
	50.2 (25.4–69.1)
	0.0
	65.6 (42.7–80.7)
	0.0
	+0.250
	0.075
	0.136

	CCL3 (MIP-1α)
	0.05
	4.82 (2.35–18.5)
	0.0
	2.74 (1.67–4.98)
	2.5
	−0.250
	0.074
	0.136

	CCL4 (MIP-1β)
	10.2
	54.4 (44.4–95.0)
	6.7
	61.5 (37.7–78.2)
	5.0
	−0.057
	0.688
	0.809

	CCL2 (MCP-1)
	0.45
	35.0 (17.4–75.4)
	3.3
	38.3 (13.7–72.2)
	5.0
	+0.007
	0.963
	0.963

	CCL5 (RANTES)
	16.8
	50.7 (35.4–68.3)
	0.0
	89.3 (68.9–107)
	2.5
	+0.633
	<0.001
	<0.001

	CXCL10 (IP-10)
	0.26
	9.13 (5.75–16.6)
	0.0
	17.2 (13.6–37.6)
	0.0
	+0.526
	<0.001
	0.001

	CXCL1
	1.64
	7.50 (5.89–15.2)
	0.0
	12.9 (7.50–22.5)
	0.0
	+0.308
	0.028
	0.079

	CXCL12 (SDF-1α)
	10.9
	173 (104–248)
	0.0
	199 (149–243)
	5.0
	+0.072
	0.608
	0.809

	Cytokines

	IL-1β
	0.01
	0.52 (0.32–1.16)
	0.0
	0.72 (0.32–1.16)
	2.5
	+0.058
	0.678
	0.809

	IL-6
	0.74
	1.33 (1.10–2.42)
	0.0
	2.42 (1.63–5.34)
	0.0
	+0.328
	0.018
	0.059

	TNF-α
	4.85
	5.27 (5.12–5.41)
	0.0
	5.12 (5.12–5.41)
	0.0
	−0.031
	0.827
	0.919

	IL-12 (p70)
	0.12
	0.59 (0.59–1.16)
	0.0
	1.16 (0.59–1.81)
	2.5
	+0.276
	0.044
	0.109

	IFN-γ
	0.04
	0.95 (0.15–3.63)
	6.7
	2.60 (0.95–5.65)
	5.0
	+0.264
	0.058
	0.129

	IL-4
	4.84
	7.31 (5.95–8.10)
	0.0
	8.97 (7.31–12.2)
	0.0
	+0.354
	0.010
	0.041

	IL-5
	0.61
	7.78 (2.40–14.6)
	3.3
	7.78 (0.61–14.6)
	2.5
	−0.016
	0.909
	0.957

	IL-13
	1.22
	1.70 (1.70–2.00)
	0.0
	2.35 (2.00–3.26)
	0.0
	+0.572
	<0.001
	<0.001

	IL-18
	2.18
	8.73 (3.69–16.1)
	6.7
	16.1 (8.73–28.1)
	10.0
	+0.373
	0.007
	0.037

	Growth factors

	GM-CSF
	1.19
	3.22 (3.22–4.24)
	3.3
	4.24 (3.22–5.26)
	0.0
	+0.134
	0.327
	0.503

	IL-2
	0.82
	0.61 (0.41–4.32)
	50.0
	0.82 (0.41–9.18)
	40.0
	+0.137
	0.305
	0.503


OQ, limit of quantification; IQR, interquartile range. Values reported as <LOQ, including non-quantifiable readings recorded as zero, were imputed as LOQ/2; this single rule was applied to all analyses, univariate and multivariate.Medians and interquartile ranges are given in pg/mL and were computed after imputation. Cliff's δ is a non-parametric effect size; positive values indicate higher concentrations in carriers.p-values are from the Mann–Whitney U test and q-values from the Benjamini–Hochberg procedure applied across the 20 analytes. Values in bold are significant at the corresponding threshold (p < 0.05; q < 0.05). Three analytes significant at p < 0.05 did not remain significant after correction: CXCL1, IL-6 and IL-12(p70).Detectability (quantifiable versus <LOQ) did not differ between controls and carriers for any analyte (Fisher's exact test, all p ≥ 0.42). IL-2 was excluded from the multivariate analyses; among the 19 analytes retained, the highest proportion below the LOQ was 8.5% (IL-18) and seven analytes had no censored value.









Table S2. Dunn post hoc comparisons for the analytes with a significant Kruskal–Wallis result across Control, HTLV-1 and HTLV-2.
	Analyte
	Kruskal–Wallis q
	Comparison
	z
	p
	q

	CCL5 (RANTES)
	<0.001
	Control vs HTLV-1
	−4.56
	<0.001
	<0.001

	
	
	Control vs HTLV-2
	−2.56
	0.010
	0.016

	
	
	HTLV-1 vs HTLV-2
	+1.04
	0.299
	0.299

	CXCL10 (IP-10)
	0.005
	Control vs HTLV-1
	−3.62
	<0.001
	<0.001

	
	
	Control vs HTLV-2
	−2.42
	0.015
	0.023

	
	
	HTLV-1 vs HTLV-2
	+0.44
	0.660
	0.660

	IL-13
	0.001
	Control vs HTLV-1
	−3.51
	<0.001
	<0.001

	
	
	Control vs HTLV-2
	−3.49
	<0.001
	<0.001

	
	
	HTLV-1 vs HTLV-2
	−0.70
	0.485
	0.485

	IL-18
	0.028
	Control vs HTLV-1
	−1.73
	0.083
	0.083

	
	
	Control vs HTLV-2
	−3.17
	0.002
	0.005

	
	
	HTLV-1 vs HTLV-2
	−1.78
	0.076
	0.083


Control, n = 30; HTLV-1, n = 27; HTLV-2, n = 13.
The Kruskal–Wallis test was applied across the three groups and adjusted by the Benjamini–Hochberg procedure across the 20 analytes; post hoc comparisons are reported only for analytes reaching q < 0.05. Within each analyte, the three pairwise p-values were adjusted by the same procedure.
q-values in bold indicate q < 0.05. No comparison between HTLV-1 and HTLV-2 reached significance for any analyte.


Table S3. Sensitivity of the multivariate effect to the removal of the leading analytes.
	Marker set
	Comparison
	Complete model
	Reduced model
	Effect retained (%)
	PERMDISP p
	q, complete cases

	
	
	R²
	q
	R²
	q
	
	
	

	Immune profile
	Control vs HTLV
	0.047
	0.016
	0.024
	0.348
	52
	0.591
	0.102

	
	Control vs HTLV-1
	0.045
	0.018
	0.021
	0.473
	48
	0.505
	0.140

	
	Control vs HTLV-2
	0.062
	0.016
	0.043
	0.348
	69
	0.976
	0.140

	
	HTLV-1 vs HTLV-2
	0.015
	0.781
	0.018
	0.689
	115
	0.650
	0.938

	Chemokines
	Control vs HTLV
	0.050
	0.026
	0.016
	0.473
	33
	0.539
	0.213

	
	Control vs HTLV-1
	0.054
	0.027
	0.018
	0.485
	34
	0.818
	0.192

	
	Control vs HTLV-2
	0.047
	0.106
	0.021
	0.531
	44
	0.194
	0.714

	
	HTLV-1 vs HTLV-2
	0.012
	0.781
	0.014
	0.689
	117
	0.616
	0.731

	Type 2 / regulatory
	Control vs HTLV
	0.074
	0.016
	0.030
	0.401
	40
	0.015
	0.154

	
	Control vs HTLV-1
	0.065
	0.026
	0.021
	0.473
	31
	0.021
	0.341

	
	Control vs HTLV-2
	0.128
	0.016
	0.074
	0.348
	58
	0.147
	0.102

	
	HTLV-1 vs HTLV-2
	0.020
	0.552
	0.030
	0.473
	151
	0.771
	0.615


PERMANOVA on Euclidean distances from the log₁₀-transformed, mean-centred and unit-variance matrix, with 9,999 permutations, on all 70 participants under a single half-LOQ censoring rule. IL-2 was excluded (31/70 non-quantifiable). Reduced models exclude CCL5 and CXCL10 and IL-13 from the immune profile, CCL5 and CXCL10 from the chemokine module, and IL-13 from the type 2 / regulatory module.Effect retained is the ratio of the reduced-model R² to the complete-model R². Values above 100% occur only for comparisons in which the complete model was not significant, where R² reflects noise.The last column repeats the reduced-model q under complete-case analysis (n = 54 of 70; 19 markers), an independent censoring rule in which participants with any non-quantifiable analyte are deleted. No reduced model is significant under either rule, so the conclusion does not depend on how values below the limit of quantification are handled. Values in bold are significant at the stated threshold (q < 0.05 for PERMANOVA; p < 0.05 for PERMDISP).q-values were obtained by the Benjamini–Hochberg procedure applied across the 12 complete models and, separately, across the 12 reduced models, the latter being the inferential target of this sensitivity analysis. No reduced model remained significant. PERMDISP tests homogeneity of multivariate dispersions against the group spatial median, with the sqrt(n/(n−1)) bias adjustment and 9,999 permutations; a significant result indicates that the groups differ in dispersion as well as in location, which should be taken into account when interpreting the corresponding PERMANOVA.


Table S4. Per-sequence characteristics of the 40 study sequences after manual trimming of low-quality ends.
	Sequence
	Trimmed length (nt)
	Coordinate span
	Undetermined bases (N)

	HTLV-1 (alignment of 560 positions)

	HTLV111BrMAO
	456
	16–523
	0

	HTLV112BrMAO
	503
	1–560
	0

	HTLV117BrMAO
	506
	1–560
	0

	HTLV11BrMAO
	502
	1–560
	0

	HTLV120BrMAO
	510
	1–560
	0

	HTLV121BrMAO
	508
	1–560
	0

	HTLV123BrMAO
	505
	1–560
	0

	HTLV124BrMAO
	505
	1–560
	0

	HTLV125BrMAO
	506
	1–560
	0

	HTLV128BrMAO
	504
	1–560
	0

	HTLV133BrMAO
	459
	16–523
	0

	HTLV135BrMAO
	505
	1–560
	0

	HTLV136BrMAO
	511
	1–559
	0

	HTLV138BrMAO
	502
	1–560
	0

	HTLV139BrMAO
	504
	1–560
	0

	HTLV13BrMAO
	504
	1–560
	0

	HTLV143BrMAO
	505
	1–560
	0

	HTLV148BrMAO
	503
	1–560
	0

	HTLV149BrMAO
	509
	1–560
	0

	HTLV151BrMAO
	506
	1–560
	0

	HTLV152BrMAO
	514
	1–560
	0

	HTLV153BrMAO
	516
	1–560
	0

	HTLV154BrMAO
	505
	1–560
	0

	HTLV155BrMAO
	459
	16–523
	0

	HTLV15BrMAO
	508
	1–560
	0

	HTLV18BrAMO
	507
	1–560
	0

	HTLV19BrMAO
	505
	1–560
	0

	HTLV-2 (alignment of 587 positions)

	HTLV202BrMAO
	410
	62–587
	0

	HTLV207BrMAO
	421
	142–573
	5

	HTLV216BrMAO
	423
	142–573
	0

	HTLV219BrMAO
	423
	142–573
	0

	HTLV226BrMAO
	419
	146–573
	0

	HTLV227BrMAO
	382
	182–573
	0

	HTLV229BrMAO
	562
	9–586
	0

	HTLV230BrMAO
	423
	142–573
	0

	HTLV231BrMAO
	423
	142–573
	0

	HTLV232BrMAO
	423
	142–573
	0

	HTLV237BrMAO
	423
	142–573
	1

	HTLV242BrMAO
	423
	142–573
	1

	HTLV246BrMAO
	491
	75–576
	0



Trimmed length is the number of nucleotides contributed by each sequence, excluding alignment gaps. Coordinate span gives the first and last alignment position occupied by the sequence.All 27 HTLV-1 study sequences overlap a common region spanning alignment positions 16–523 (508 positions), and all 13 HTLV-2 study sequences a common region spanning positions 182–573 (392 positions); subtype assignment was based on these shared regions.Every study sequence was recovered in both the forward and the reverse read over the retained region. Seven undetermined bases were present across three HTLV-2 sequences; no other ambiguous nucleotide code occurred in either alignment.
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