Supplementary material.
Supplementary material:
For T lymphocyte immunophenotyping, two flow cytometer panels were designed. For the first panel PBMCs were thawed, washed with PBS containing 3% of Bovine Serum Albumin (BSA) (Millipore) and stained for 30 minutes with LIVE/DEAD fixable Aqua Blue Dead Cell Stain (Life Technologies, CA, USA) for viability, and the surface antibodies CD56-CD19-CD14-BV510 (CD56 clone NCAM16.2; CD19 clone SJ25C1 and CD14 clone MOP9), CD3-PerCP-Cy5.5 (clone SK7) (BD Biosciences, San Diego, CA) and CD8-PB (clone RPA-T8; Biolegend, San Diego, CA) for lineage, CD45RA-ECD (clone 2H4), CD127-PeCy7 (clone R34.34), HLA-DR-APC (clone GRB-1) (Beckman Coulter), CD38-FITC (clone HB7), CD69-APC-R700 (clone FN50) (BD Biosciences) for maturation, survival and activation.
The second panel for T lymphocyte included: LIVE/DEAD fixable Aqua Blue Dead Cell Stain for viability, CD56-CD19-CD14-BV510 (CD56 clone NCAM16.2; CD19 clone SJ25C1 and CD14 clone MOP9), CD3-APC-Cy7 (clone SK7) and CD4-APC-R700 (clone RPA-T4, BD Biosciences) for lineage, CD45RA-ECD (clone 2H4; Beckman Coulter) and CD27-PerCP-Cy5.5 (clone M-T271, BD, Biosciences) for maturation, CD57-FITC (clone NC1; Beckman Coulter) for senescence and TIM-3-PE (clone 7D3), PD-1 (clone EH12.1) (BD Biosciences), LAG-3-Pe-Cy7 (clone 7H2C65) and TIGIT-AF647 (clone A15153G) (Biolegend), for exhaustion. Lymphocytes were defined as viable cells having low forward/side scatter and expressing CD3, and/or no CD4, but not CD19, CD14 and CD56. Isotypes controls were included for CD57, TIM-3, LAG-3, TIGIT and PD-1


Supplementary table 1. Biochemical and inflammatory biomarkers.
	
	YWVH (n=57)
	
	

	Leucocytes (cells/mm3)
	6700 [5050-7650]
	
	

	Neutrophils (cells/mm3)
	3700 [2390-4345]
	
	

	Lymphocytes (cells/mm3)
	2300 [1905-2625]
	
	

	Platelets (103/µl)
	243 [188-271]
	
	

	Glucose (mg/dL)
	87 [79.25-92]
	
	

	ALT (U/L)
	20.5 [15.5-33]
	
	

	AST (U/L)
	21 [19-28]
	
	

	Bilirubin (mg/dL)
	0.4 [0.3-0.76]
	
	

	Total cholesterol (mg/dL)
	165 [153-188]
	
	

	Triglycerides (mg/dL)
	100 [67-139]
	
	

	LDL (mg/dL)
	92.5 [74-111]
	
	

	HDL (mg/dL)
	50 [43-65]
	
	

	LDL/HDL ratio
	1.8 [1.4-2.3]
	
	

	Creatinine (mg/dL)
	0.72 [0.64-0.84]
	
	

	
	YWVH (n=29)
	HD (n=23)
	p-value

	[bookmark: OLE_LINK1]IL-6 (pg/ml)
	4.23 [3.4-5.3]
	3.29 [2.58-3.87]
	.010



Variables are taken at sampling. Values are shown as medians and interquartile ranges [IQR]. Abbreviations: YWVH, youth with vertically acquired HIV; ALT, Alanine Aminotransferase; AST, Aspartate Aminotransferase; HDL, high-density lipoprotein; LDL, low-density lipoprotein; HD, healthy donors. Mann-Whitney U-test was used to compare groups.
Supplementary table 2. Activation and exhaustion marker expression and correlations with TTV levels in YWVH and HD.
	
	
	
	
	
	
	YWVH vs HD
	Correlations with TTV levels (spearman r coefficient; p-value)

	[bookmark: _Hlk174439776]
	
	
	Marker
	YWVH *
	HD (n=23)
	p-value
	All (YWVH + HD)
	YWVH*
	HD

	T-cell activation panel
	CD4 T-cells
	Total
	HLA-DR+
	5.48 [3.8-6.7]
	3.75 [2.6-4.7]
	.012
	.24; .104
	-.066; .753
	.227; .311

	
	
	
	CD38+
	12 [7-15]
	8.8 [6.1-12.9]
	.047
	.281; .056
	.122; .56
	.199; .374

	
	
	
	HLA-DR+CD38+
	0.58 [0.32-1.23]
	0.13 [0.07-0.28]
	<.001
	.39; .007
	.156; .458
	.008; .972

	
	
	
	CD127+
	94.1 [91.7-96]
	96.8 [95.8-97.6]
	.002
	-.392; .006
	-.172; .411
	-.329; .135

	
	
	
	MFI CD127+
	10091 [8724-11169]
	10726 [9344-12115]
	.141
	-.269; .067
	-.234; .261
	-.123; .586

	
	
	
	CD69+
	1.3 [0.93-1.9]
	2.5 [1.27-3.9]
	.022
	.162; .277
	.253; .222
	.47; .027

	
	
	CD45RA- (Memory)
	HLA-DR+
	4.54 [3.18-5.8]
	 2.9 [2.3-4.7]
	.019
	.234; .114
	-.142; .497
	.175; .435

	
	
	
	CD38+
	9.6 [6.5-12.7]
	 6.8 [4.7-9.6]
	.027
	.344; .018
	.310; 131
	.133; .554

	
	
	
	HLA-DR+CD38+
	0.88 [0.52-2.03]
	 0.19 [0.09-0.44]
	<.001
	.39; .007
	.157; .454
	.026; .908

	
	
	
	CD127+
	95.8 [94.4-96.8]
	97 [96.5-97.4]
	<.001
	-.455; .001
	-.304; .14
	-.165; .462

	
	
	
	MFI CD127+
	10871 [8889-11612]
	11264 [9824-12653]
	.103
	-.310; .034
	-.247; .234
	-.155; .491

	
	
	
	CD69+
	1.38 [1.02-1.9]
	2.5 [1.25-3.85]
	.077
	.207; .162
	.254; 221
	.474; .026

	
	CD8 T-cells
	Total
	HLA-DR+
	14.2 [8.2-20.5]
	7.8 [4.4-17]
	.051
	.231; .118
	.073; .73
	.06; .79

	
	
	
	CD38+
	2.7 [2-4.3]
	2.4 [1.55-3.8]
	.348
	.09; .548
	-.202; .332
	.136; .547

	
	
	
	HLA-DR+CD38+
	 0.81 [0.6-1.39]
	.055 [0.39-0.88]
	.018
	.255; .084
	.058; .781
	.155; .491

	
	
	
	CD127+
	75 [65.4-86.3]
	87.1 [81-91]
	.006
	-.399; .005
	-.235; .258
	-.149; .507

	
	
	
	MFI CD127+
	8153 [6954-9527]
	7895 [6646-8872]
	.848
	-.191; .199
	-.244; .239
	-.222; .32

	
	
	
	CD69+
	2.89 [1.9-5]
	5.3 [3-12.8]
	.005
	-.177; .235
	-.128; .541
	.205; .36

	
	
	CD45RA- (Memory)
	HLA-DR+
	16.9 [10.5-23.3]
	11.4 [6.3-21]
	.101
	.232; .116
	.17; .417
	.062; .7854

	
	
	
	CD38+
	2.56 [1.75-4.3]
	2 [1.4-3]
	.179
	.165; .269
	.014; .946
	.001; .996

	
	
	
	HLA-DR+CD38+
	2.13 [1.17-3.6]
	0.91 [0.72-2.37]
	.018
	.23; .12
	-.052; .807
	.148; .51

	
	
	
	CD127+
	75.9 [68-84]
	85.8 [80.6-89.1]
	.001
	-.522; <.001
	-.513; .009
	-.263; .237

	
	
	
	MFI CD127+
	7645 [6954-9225]
	7620 [6655-9268]
	.983
	-.263; .074
	-.376; .064
	-.201; .37

	
	
	
	CD69+
	3 [2-4.4]
	4.5 [2.8-7]
	.031
	-.118; .431
	-.01; .962
	.121; .592

	T-cell senescence/exhaustion panel
	CD4 T-cells
	Total
	CD57+
	1.7 [0.86-2.23]
	2.82 [1.5-4.42]
	.033
	-.066; .644
	.112; .563
	.159; .467

	
	
	
	TIM3+
	1.05 [0.56-1.48]
	0.59 [0.3-1.16]
	.050
	.258; .065
	.285; .134
	.156; .477

	
	
	
	PD1+
	3.6 [2.05-5.16]
	2.92 [1.87-4.9]
	.593
	.1; .482
	.024; .902
	.284; .189

	
	
	
	LAG3+
	0.12 [0.08-0.23]
	0.14 [0.04-0.24]
	.949
	.303; .029
	.176; .361
	.568; .005

	
	
	
	TIGIT+
	2.7 [1.5-4.4]
	2.76 [2.08-5.01]
	.606
	.258; .069
	.097; .617
	.232; .286

	
	
	Naïve (CD45RA+CD27+)
	
	31.7 [21.6-41.5]
	23.6 [18.9-29.5]
	.011
	.276; .047
	.067; .728
	.143; .515

	
	
	Central Memory (CD45RA-CD27+)
	
	56 [48.9-66.4]
	62.3 [56-72]
	.111
	-.217; .122
	-.049; .802
	-.203; .354

	
	
	
	CD57+
	1.08 [0.7-1.7]
	1.54 [1.08-2.43]
	.018
	-.083; .559
	.182; .344
	.065; .77

	
	
	
	TIM3+
	0.43 [0.13-0.65]
	0.19 [0.11-0.47]
	.159
	.27; .053
	.306; .107
	.27; .213

	
	
	
	PD1+
	3.58 [2.59-5.9]
	3.03 [2.27-5.34]
	.281
	.137; .334
	-.054; .781
	.315; .143

	
	
	
	LAG3+
	0.07 [0.01-0.15]
	0.06 [0.01-0.15]
	.993
	.168; .235
	.135; .484
	.328; .126

	
	
	
	TIGIT+
	3.9 [3-6.3]
	3.85 [2.84-6.45]
	.876
	.121; .394
	.199; .301
	.222; .308

	
	
	Effector Memory (CD45RA-CD27-)
	
	6.16 [4.46-10.3]
	10.8 [6.9-13.9]
	.026
	-.152; .282
	-.128; .508
	.142; .518

	
	
	
	CD57+
	7.21 [3-11.3]
	6.4 [3.42-16.7]
	.600
	.113; .425
	.295; .121
	.106; .629

	
	
	
	TIM3+
	0.54 [0.29-0.89]
	0.3 [0.12-0.74]
	.131
	.281; .043
	.157;.416
	.371; .081

	
	
	
	PD1+
	13.1 [7.7-21.3]
	9 [4.45-14.4]
	.117
	.274; .049
	.064; .743
	.411; .051

	
	
	
	LAG3+
	0.22 [0.03-0.7]
	0.13 [0.01-0.69]
	.592
	.242; .084
	.209; .276
	.287; .185

	
	
	
	TIGIT+
	1.8 [0.77-3.42]
	2.17 [1.14-3.7]
	.747
	.203; .148
	.413; .026
	.18; .412

	
	
	Terminally Differentiated (CD45RA+CD27-)
	
	0.21 [0.13-.39]
	0.38 [0.2-0.73]
	.037
	-.140; .321
	.057; .77
	-.069; .754

	
	CD8 T-cells
	Total
	CD57+
	16.8 [9-22.8]
	12.15 [5.9-16.6]
	.124
	.359; .009
	.302; .111
	.275; .204

	
	
	
	TIM3+
	2.7 [1.4-3.9]
	1.27 [0.68-1.9]
	.002
	.386; .005
	-.031; .875
	.601; .002

	
	
	
	PD1+
	10.4 [5.4-13.4]
	9.25 [5-16]
	.652
	.125; .377
	.096; .622
	.304; .159

	
	
	
	LAG3+
	0.23 [0.07-0.44]
	0.22 [0.11-0.4]
	.733
	.33; .017
	.295; .121
	.489; .016

	
	
	
	TIGIT+
	16.3 [9.9-27.1]
	12.6 [5.35-21.9]
	.182
	.18; .202
	.115; .552
	.179; .414

	
	
	Naïve (CD45RA+CD27+)
	
	34 [22.4-42.9]
	36.5 [28.7-46.3]
	.210
	-.225; .108
	-.284; .136
	-.121; .582

	
	
	Central Memory (CD45RA-CD27+)
	
	36.2 [30.9-47]
	39.8 [30.5-45.4]
	.876
	-.202; .152
	-.129; .505
	-.195; .373

	
	
	
	CD57+
	4.6 [2.3-7.9]
	3.51 [2.48-6.4]
	.387
	.169; .232
	.105; .587
	.262; .227

	
	
	
	TIM3+
	1.09 [0.49-1.9]
	0.52 [0.34-0.73]
	.004
	.316; .023
	.044; .819
	.458; .028

	
	
	
	PD1+
	18.4 [8.2-23.9]
	12.6 [6.95-21-4]
	.402
	.164; .245
	-.027; .889
	.373; .079

	
	
	
	LAG3+
	0.23 [0.06-0.52]
	0.01 [0.17-0.32]
	.234
	.437; .001
	.326; .085
	.567; .005

	
	
	
	TIGIT+
	20.4 [11.2-27.8]
	11.2 [4.8-22]
	.004
	.174; .216
	.002; .992
	.178; .417

	
	
	Effector Memory (CD45RA-CD27-)
	
	14.9 [7.6-21]
	12.5 [8.3-17.7]
	.513
	.207; .142
	.269; .158
	.101; .646

	
	
	
	CD57+
	45.7 [24.4-58.9]
	26.6 [18.2-42-8]
	.026
	.415; .002
	.286; .132
	.329; .126

	
	
	
	TIM3+
	1.59 [0.62-2.8]
	0.27 [0.1-0.59]
	<.001
	.349; .011
	.043; .825
	.457; .028

	
	
	
	PD1+
	13.3 [8.2-24]
	10.9 [7.9-38.9]
	.818
	-.031; .827
	-.168; .382
	.18; .412

	
	
	
	LAG3+
	0.13 [0-0.45]
	0.1 [0.02-0.32]
	.616
	.316; .023
	.207; .282
	.435; .038

	
	
	
	TIGIT+
	15.5 [8.2-22.7]
	6.32 [3.61-17.9]
	.055
	.053; .708
	-.083; .668
	-.009; .968

	
	
	Terminally Differentiated (CD45RA+CD27-)
	
	9.3 [5.8-14.4]
	7.6 [4-13.3]
	.338
	.206; .143
	.191; .321
	.114; .604

	
	
	
	CD57+
	52.5 [27.9-63.1]
	46.9 [38.4-50.8]
	.587
	.173;.219
	.28; .142
	.02; .928

	
	
	
	TIM3+
	5.5 [2.9-12.1]
	1.65 [0.77-3.41]
	<.001
	.364; .008
	.062; .749
	.395; .062

	
	
	
	PD1+
	7.75 [4-19.3]
	10.5 [3.3-23]
	.678
	-.179; .204
	-.251; .19
	.04; .855

	
	
	
	LAG3+
	0.42 [0.1-0.7]
	0.26 [0.08-0.63]
	.587
	.020; .886
	-.063; .744
	.2; .361

	
	
	
	TIGIT+
	36.5 [23.2-54]
	36.6 [18-41]
	<.001
	-.008; .958
	.062; .749
	.087; .692


Values are shown as medians and interquartile ranges [IQR]. *n=25 for YWVH in the T-cell activation panel and n=29 in the T-cell senescence/exhaustion panel. Abbreviations: MFI, median fluorescence intensity; YWVH, youth with vertically acquired HIV; HD, healthy donors. Mann-Whitney U-test was used to compare groups. The Spearman rho correlation coefficient test was used. p-value <.05 is in bold. .05<p-value<.1 is in italics.


Supplementary Figure 1.  TTV viral load correlations with soluble inflammatory markers and activation, senescence, and exhaustion markers’ expression in T-cells. Correlations between TTV viral load and soluble IL-6 levels (n=23 for HD in blue dots and n=29 for YWVH in red dots) (A), HLADR+CD38+ co-expression in CD4 T-cells (n=23 for HD in blue dots and n=25 for YWVH in red dots) (B), TIM-3+ expression in CD8 T-cells (C) and PD1+ (D) and CD57+ and (E) expression in EM CD4 and CD8 T-cells (n=23 for HD in blue dots and n=28 for YWVH in red dots). A viral load of 0.69 log10 copies/mL was assigned to HD with undetectable viral load which is the lowest limit of detection. Variables are taken at sampling. Abbreviations: YWVH, youths living with vertically acquired HIV; HD, healthy donors; EM, Effector Memory. The Spearman rho correlation coefficient test was used.
[image: ]
Supplementary figure 2. Schematic diagram of lymphocyte gating strategy of a youth with vertically acquired HIV. CD4 and CD8 T-cells gating strategy, memory subset distribution based on CD27 and CD45RA expression, co-expression of CD38 and HLA-DR, and expression of CD127, CD69 and CD57 on CD8 T-cells (A). Representation of exhaustion markers expression (TIM-3, PD-1, LAG-3 and TIGIT) on CD8 T-cells (red) compared to each isotype control (blue). DUMP channel included: viability staining and anti-CD56-CD19-CD14-BV510 antibodies.
[image: Interfaz de usuario gráfica, Diagrama, Dibujo de ingeniería
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