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Supplemental Figure 1. Receiver operating characteristic (ROC) curve analysis of proviral load (PVL) for predicting invalid T-SPOT.TB® results (n = 44). 
This figure shows the ROC analysis of PVL for predicting invalid T-SPOT.TB® results. Using the ROC curve and Youden index for optimal accuracy, the cutoff value of PVL was determined to be 1.11 copies/100 PBMCs. AUC: area under the curve; PBMCs: peripheral blood mononuclear cells.
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Supplementary Figure 2. Correlation between spot count in the negative control of T-SPOT.TB® assay and proviral load (PVL) (n = 43)
[bookmark: _Hlk177821216][bookmark: _Hlk177821180]This scatter plot shows the relationship between the spot count and the negative control of the T-SPOT.TB® assay and PVL (copies/100 PBMCs) in 43 participants with rheumatic disease. We excluded one case of ATL with abnormally high PVL. The dotted line indicates the spot count threshold at which T-SPOT.TB® results are considered invalid.
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[bookmark: _Hlk160873716]Supplemental Figure 3. Correlation between spot count in the negative control of T-SPOT.TB® assay and IFN-γ levels in Nil value of QFT (n = 32)
This scatter plot shows the relationship between the spot count and the negative control of the T-SPOT.TB® assay and the IFN-γ levels in the Nil value of the QFT assay in 32 participants with rheumatic disease. We excluded one patient carrier with abnormally high IFN-γ levels in the Nil value of the QFT.
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Supplemental Figure 4. Correlation between spot count in the negative control of T-SPOT.TB® assay and proportion of HTLV-1-infected cells population in HTLV-1-infected cell analysis system flow cytometry (HAS-Flow) (n = 41)
[bookmark: _Hlk177821442][bookmark: _Hlk177821342]This scatter plot shows the relationship between the spot count in the negative control of the T-SPOT.TB® assay and the proportion of HTLV-1-infected cell population as measured by the HTLV-1-infected cell analysis system flow cytometry (HAS-Flow) in 41 participants with rheumatic disease. We excluded one case of ATL with an abnormally high proportion of CADM1+ CD7- T-cells in CD4+ T-cells.
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Supplemental Figure 5. Analysis of IFN-γ-producing cells in patients with invalid T-SPOT.TB® by Flowcytometry
The percentages of CD4+ T-cells and CD8+ T-cells and the presence of IFN-γ-producing cell population in CD3+ T-cells population in T-SPOT.TB®️ invalid patients (n = 5). (A) The median percentages of CD4+ T-cells and CD8+ T-cells in CD3+ T-cells were 45.2% and 49.3%, respectively, with no significant difference. (B) The median percentages of the IFN-γ+ T-cell population were 0.18% and 1.33%, respectively, indicating many IFN-γ-producing cells in CD8+ T-cells.
Bold lines indicate the median values. *P < 0.05, by Mann–Whitney U test.
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Supplemental Figure 6. IFN-γ producing cells in Tax-specific cytotoxic T-cells (CTLs)
Peripheral blood mononuclear cells (PBMCs) were obtained from participants with rheumatic disease (RD), who demonstrated invalid T-SPOT.TB® assay results, cultured without stimulation. PBMCs were collected after 24 h, and the population of IFN-γ producing cells in Tax-specific CTLs was analyzed using flow cytometry. (A) The representative data of Tax tetramer versus IFN-γ plot of CD8+T-cell population. (B) The population of IFN-γ producing CD8+T-cells in Tax-specific CTLs in participants with RD who exhibited invalid T-SPOT.TB® assay results (n = 5). The population of IFN-γ producing CD8+T-cells is larger in Tax-specific CTLs compared to in Tax-nonspecific CTLs. The bold horizontal line indicates the median values. *P < 0.05, by Mann–Whitney U test.
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Supplemental Table 1. HAS-Flow analysis of T-SPOT.TB® valid and invalid patients

T-SPOT.TB®
. . P-value
Valid (n = 29) Invalid (n = 13)

PVL (copies/100 PBMCs) (IQR) 0.49 (0.16-1.60) 2.45 (1.39-6.61) 0.002
HAS-Flow analysis

D region (%) (IQR) 9.49 (5.56-14.8) 8.73 (6.19-17.5) 0.859
N region (%) (IQR) 2.66 (1.46-7.05) 5.04 (2.84-9.48) 0.043
D+N region (%) (IQR) 11.7 (7.49-27.1) 15.6 (11.3-35.8) 0.165

Values are expressed as medians interquartile range (IQR). HAS-Flow, HTLV-1-infected cell analysis system flow
cytometry ; PVL, Proviral load ; PBMCs, Peripheral blood mononuclear cells D region, CADM1+CD7+CD4 T-cells ;

N region, CADM1+CD7-CD4 T-cells ; D+N region, CADM1+CD4 T-cells.

Mann-Whitney U test was performed to compare statistical differences between the groups.
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Supplemental Table 2. Clinical information of patients whose PBMCs were collected for culture experiments

T-cells in CD3+ T-cells(%) Spot countin T-SPOT.TB® assay panels

HTLV-1 infection PVL

Case status Rheumatic Disease (copies/100PBMCs) HLA cD4 cD8 Negative Result
control
RD1 AC SSc 19.1 A24 26.1 63.5 747 Invalid
RD2 AC RA 9.01 A24 435 49.3 661 Invalid
RD3 AC 19gG4-RD 8.32 A24 80.2 15.0 263 Invalid
RD4 AC RA 3.59 A2,A24 452 51.5 129 Invalid
RD5 AC RA 6.14 A24 67.6 27.7 106 Invalid
RD6 AC SSc 0.22 A24 61.2 254 6 Valid
RD7 AC RA, SjS 0.02 A24 70.7 26.2 0 Valid
RD8 AC RA 0.14 A2,A24 84.8 13.9 0 Valid
RD9 AC RA 0.40 A24 65 30.7 0 Valid
RD10 AC RA 6.84 A24 59.8 37.9 0 Valid

PVL, Proviral load ; PBMCs, Peripheral blood mononuclear cells ; HLA, Human leukocyte antigen ; RD, Rheumatic disease ; AC, Asymptomatic carrier; SSc, Systemic scleroderma ;
RA, Rheumatoid arthritis ; IgG4-RD, |gG4-related disease ; SjS, Sjégren‘s syndrome.
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Supplemental Table 3. Comparison of Tax-specific CTL and Tax-positive T cells populations in T-SPOT.TB® valid and invalid patients

Spot count in T-SPOT.TB® assay panels

PVL Tax tetramer+ T-cells Tax + T-cells

Case (copies/100PBMCs) N:)gni:i:le Result in CD8+ T-cells(%) in CD4+ T-cells(%)
RD1 19.1 747 Invalid 18.2 7.06
RD2 9.01 661 Invalid 21.4 3.85
RD3 8.32 263 Invalid 4.73 8.62
RD4 3.59 129 Invalid 1.4 4.13
RD5 6.14 106 Invalid 5.1 9.96
RD6 0.22 6 Valid 0.05 0.06
RD7 0.02 0 Valid 0.02 0.11
RD8 0.14 0 Valid 0.35 0.06
RD9 0.40 0 Valid 4.71 0.26
RD10 6.84 0 Valid 0.05 2.76

PVL, Proviral load ; PBMCs, Peripheral blood mononuclear cells ; RD, Rheumatic disease.
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