
Table S1. Summary Results Ex-vivo Immunophenotyping

WITH INCREASED QAlb WITHOUT INCREASED QAlb p WITH INCREASED QAlb WITHOUT INCREASED QAlb WITH INCREASED QAlb WITHOUT INCREASED QAlb

% % % % # Cells x 103 / µL # Cells x 103 / µL
Mean  ± STDEV Mean ± STDEV Mean  ± STDEV Mean ± STDEV p Mean  ± STDEV Mean ± STDEV p

CD3- % of CD3- CD3- % of CD3-
CD138+ CD19- PLASMA CELLS 0.12 ± 0.24 0.11 ± 0.21 ns CD138+ CD19- PLASMA CELLS 0.01 ± 0.03 0.007 ± 0.01 ns 70.52 ± 241.67 12.08 ± 35.32 ns
CD138+ CD19+ PLASMA BLASTS 8.16 ± 7.81 6.91 ± 7.54 ns CD138+ CD19+ PLASMA BLASTS 0.27 ± 0.39 0.19 ± 0.38 ns 523.88 ± 1154.12 198.07 ± 422.87 ns
CD138- CD19+ B CELLS 27.06 ± 14.53 24.22 ± 16.46 ns CD138- CD19+ B CELLS 39.98 ± 21.48 37.96 ± 12.98 ns 67480.93 ± 112285.12 45499.93 ± 55976.17 ns
CD138- CD19- DOUBLE NEGATIVE 8.89 ± 4.16 13.02 ± 12.16 ns CD138- CD19- DOUBLE NEGATIVE 59.72 ± 21.66 61.8 ± 13.09 ns 78167.41 ± 132704.17 82452.02 ± 99628.31 ns

B CELLS % of B CELLS B CELLS % of B CELLS
IgD+ CD27- NAIVE 11.45 ± 6.52 11.04 ± 7.25 ns IgD+ CD27- NAIVE 45.49 ± 18.12 52.84 ± 16.03 ns 27493.97 ± 46061.1 25449.95 ± 36383.39 ns
IgD+ CD27+ UNSWITCHED 18.87 ± 8.14 14.82 ± 8.41 ns IgD+ CD27+ UNSWITCHED 18.86 ± 8.77 15.5 ± 9.54 ns 13745.08 ± 25605.11 6301.75 ± 8334.51 ns
IgD- CD27+ SWITCHED 59.11 ± 10.44 59.12 ± 11.86 ns IgD- CD27+ SWITCHED 27.92 ± 12.45 21.79 ± 8.54 0.029338 20652.12 ± 35007.38 9379.33 ± 11630.75 0.043127
IgD- CD27- DOUBLE NEGATIVE 8.89 ± 4.16 13.02 ± 12.16 ns IgD- CD27- DOUBLE NEGATIVE 6.86 ± 2.39 8.63 ± 6.44 ns 5177.93 ± 8802.6 3934.84 ± 5250.41 ns

CD3+ % of CD3+ CD3+ % of CD3+
CD4+ CD8- CD4+ 74.36 ± 7.77 74.56 ± 7.47 ns CD4+ CD8- CD4+ 59.21 ± 9.33 58.55 ± 14.35 ns 435683.9 ± 174620.46 282612.62 ± 15066.46 0.001273
CD4+ CD8+ DOUBLE POSITIVE 1,74 ± 1.23 1.52 ± ,.99 ns CD4+ CD8+ DOUBLE POSITIVE 2.08 ± 2.08 1.35 ± 1.26 ns 17155.14 ± 18242.35 7991.78 ± 14295.53 ns
CD4- CD8+ CD8+ 21,13 ± 7.07 20.73  ± 6.78 ns CD4- CD8+ CD8+ 32.48 ± 7.58 30.89 ± 10.29 ns 240881.46 ± 101645.68 156542.98 ± 131889.01 0.028731
CD4- CD8- DOUBLE NEGATIVE 2,71 ± 1.51 3.15  ± 1.57 ns CD4- CD8- DOUBLE NEGATIVE 6.22 ± 3.69 9.16 ± 8.77 ns 40175.47 ± 18385.81 42433.01 ± 40562.56 0.045430

CD4+ % of CD4+ CD4+ % of CD4+
CCR7+ CD45R- CENTRAL MEMORY 63.37 ± 9.12 59.81 ± 11.64 ns CCR7+ CD45R- CENTRAL MEMORY 42.12 ± 10.12 40.16 ± 12.03 ns 182675.48 ± 66641.68 115775.93 ± 82629.94 0.006387
CCR7+ CD45R+ NAIVE 5.08 ± 2.45 5.08 ± 2.56 ns CCR7+ CD45R+ NAIVE 41.37 ± 16.24 45.95 ± 16.16 ns 182856.31 ± 127798.72 127709.06 ± 87213.53 ns
CCR7- CD45R+ TEMRA 1,47 ± 1.03 1.99 ± 1.61 ns CCR7- CD45R+ TEMRA 2.05 ± 1.94 1.96 ± 3.3 ns 8652.26 ± 7896.86 5550.91 ± 12375.69 ns
CCR7- CD45R- EFFECTOR MEMORY 30.33 ± 8.11 33.34 ± 11.44 ns CCR7- CD45R- EFFECTOR MEMORY 14.53 ± 8.9 12.09 ± 5.22 ns 62033.24 ± 41998.43 33218.29 ± 24780.42 0.001250

CD4+ % of CD4+ CD4+ % of CD4+
CENTRAL MEMORY CD28+ CD27+ 60.29 ± 8.76 57.07 ± 11.02 ns CENTRAL MEMORY CD28+ CD27+ 38.78  ± 8.83 37.15  ± 10.74 ns 168831.99 ± 65961.88 107109.87 ± 76927.04 0.007306

CD28+ CD27- 3.06 ± 1.69 2.69 ± 1.86 ns CD28+ CD27- 3.31  ± 2.27 2.98  ± 2.04 ns 13745.52 ± 9194.7 8363.35 ± 8579.34 0.041351
CD28- 0.02 ± 0.05 0.02 ± 0.11 ns CD28- 0.01  ± 0.02 0.01  ± 0.02 ns 99.45 ± 132.71 717.55 ± 5148.96 ns

EFFECTOR MEMORY CD28+ CD27+ 24.48 ± 7.12 27.07 ± 10.31 ns EFFECTOR MEMORY CD28+ CD27+ 8  ± 3.29 7.61  ± 3.26 ns 33921.3 ± 19516.56 20557.48 ± 14586.7 0.005376
CD28+ CD27- 5.42 ± 2.53 5.69 ± 3.42 ns CD28+ CD27- 4.56  ± 5.28 3.54  ± 2.46 ns 18941.34 ± 23701.68 9178.77 ± 8463.1 0.012278
CD28- 0.39 ± 0.41 0.56 ± 0.88 ns CD28- 1.94  ± 2.29 0.93  ± 2.46 ns 9069.32 ± 10220.56 3599.09 ± 13290.83 ns

TEMRA CD28+ CD27+ 1.25 ± 1.08 1.62 ± 1.27 ns TEMRA CD28+ CD27+ 0.51  ± 0.37 0.54  ± 0.69 ns 1900.64 ± 1384.6 1125.79 ± 771.65 0.005941
CD28+ CD27- 0.23 ± 0.22 0.37 ± 0.52 ns CD28+ CD27- 0.33  ± 0.37 0.44  ± 0.96 ns 1379.39 ± 1705.59 1029.74 ± 2286.46 ns
CD28- 0.07 ± 0.14 0.07 ± 0.09 ns CD28- 1.21  ± 1.87 1  ± 2.26 ns 5372.07 ± 7446.8 1954.59 ± 4636.05 0.032880

CENTRAL MEMORY CD28+ CD27+ % of CD4+ CENTRAL MEMORY CD28+ CD27+ CENTRAL MEMORY CD28+ CD27+ % of CD4+ CENTRAL MEMORY CD28+ CD27+
CCR6- CCR4+ CRTH2- TH2-A 25.69 ± 7.55 27.81 ± 9.15 ns CCR6- CCR4+ CRTH2- TH2-A 26.74 ± 7.09 29.32 ± 8.73 ns 44819.96 ± 25178.84 30675.73 ± 23056.43 0.046759
CCR6- CCR4+ CRTH2+ TH2-B 0.33 ± 0.32 0.34 ± 0.33 ns CCR6- CCR4+ CRTH2+ TH2-B 1.21 ± 0.81 1.43 ± 0.83 ns 2441.46 ± 2613.83 1714.12 ± 2352.38 ns
CCR6- CCR4- CRTH2+ CCR6- CCR4- CRTH2+ 0.04 ± 0.04 0.03 ± 0.07 ns CCR6- CCR4- CRTH2+ CCR6- CCR4- CRTH2+ 0.08 ± 0.07 0.08 ± 0.08 ns 144.49 ± 132.83 856.92 ± 5855.79 ns
CCR6- CCR4- CRTH2- TH1 34.52 ± 8.35 32.79 ± 11.05 ns CCR6- CCR4- CRTH2- TH1 21.88 ± 5.87 22.61 ± 9.44 ns 37857.52 ± 15373.54 21858.32 ± 12704.60 0.000127
CCR6+ CCR4+ CRTH2- TH17 19.41 ± 7.11 20.24 ± 7.42 ns CCR6+ CCR4+ CRTH2- TH17 29.82 ± 6.85 28.91 ± 9.31 ns 48640.38 ± 24639.11 33685.37 ± 28447.01 ns
CCR6+ CCR4+ CRTH2+ CCR6+ CCR4+ CRTH2+ 0.02 ± 0.02 0.01 ± 0.02 ns CCR6+ CCR4+ CRTH2+ CCR6+ CCR4+ CRTH2+ 0.11 ± 0.08 0.14 ± 0.11 ns 204.43 ± 239.84 188.66 ± 328.79 ns
CCR6+ CCR4- CRTH2+ CCR6+ CCR4- CRTH2+ 0.02 ± 0.04 0.006 ± 0.01 0.007843 CCR6+ CCR4- CRTH2+ CCR6+ CCR4- CRTH2+ 0.01 ± 0.01 0.02 ± 0.03 ns 22.81 ± 22.37 34.77 ± 116.78 ns
CCR6+ CCR4- CRTH2- TH1* 19.86 ± 7.26 18.41 ± 8.15 ns CCR6+ CCR4- CRTH2- TH1* 20.01 ± 8.36 17.31 ± 7.21 ns 34435.57 ± 16219.24 19464.65 ± 16053.24 0.002581

CENTRAL MEMORY CD28+ CD27- % of CD4+ CENTRAL MEMORY CD28+ CD27- CENTRAL MEMORY CD28+ CD27- % of CD4+ CENTRAL MEMORY CD28+ CD27-
CCR6- CCR4+ CRTH2- TH2-A 16.44 ± 4.75 26.13 ± 7.68 0.001553 CCR6- CCR4+ CRTH2- TH2-A 15.93 ± 4.78 18.52 ± 8.21 ns 1961.57 ± 1206.55 1536.39 ± 1713.43 ns
CCR6- CCR4+ CRTH2+ TH2-B 6.18 ± 4.72 6.94 ± 6.54 ns CCR6- CCR4+ CRTH2+ TH2-B 10.48 ± 5.03 11.87 ± 5.99 ns 1347.59 ± 1225.88 962.79 ± 1195.58 ns
CCR6- CCR4- CRTH2+ CCR6- CCR4- CRTH2+ 0.36 ± 0.72 0.27 ± 0.54 ns CCR6- CCR4- CRTH2+ CCR6- CCR4- CRTH2+ 0.57 ± 0.77 0.48 ± 0.63 ns 75.21 ± 110.66 85.35 ± 398.21 ns
CCR6- CCR4- CRTH2- TH1 21.32 ± 16.29 14.69 ± 10.28 ns CCR6- CCR4- CRTH2- TH1 6.25 ± 6.52 6.11 ± 6.84 ns 1201.48 ± 1616.14 611.74 ± 1279.91 ns
CCR6+ CCR4+ CRTH2- TH17 31.99 ± 14.98 32.72 ± 9.71 ns CCR6+ CCR4+ CRTH2- TH17 46.88 ± 11.41 45.03 ± 10.26 ns 5734.32 ± 3188.98 3774.78 ± 3825.19 ns
CCR6+ CCR4+ CRTH2+ CCR6+ CCR4+ CRTH2+ 0.07 ± 0.19 0.26 ± 0.82 ns CCR6+ CCR4+ CRTH2+ CCR6+ CCR4+ CRTH2+ 1.56 ± 0.92 1.59 ± 1.12 ns 207.13 ± 233.95 143.39 ± 205.04 ns
CCR6+ CCR4- CRTH2+ CCR6+ CCR4- CRTH2+ 0.02 ± 0.06 0.03 ± 0.17 ns CCR6+ CCR4- CRTH2+ CCR6+ CCR4- CRTH2+ 0.02 ± 0.03 0.03 ± 0.05 ns 4.19 ± 5.65 3.74 ± 6.61 ns
CCR6+ CCR4- CRTH2- TH1* 29.13 ± 12.71 25.95 ± 12.28 ns CCR6+ CCR4- CRTH2- TH1* 18.38 ± 10.45 18.12 ± 8.04 ns 3205.55 ± 3906.47 1595.72 ± 1717.36 0.022251

CENTRAL MEMORY CD28- % of CD4+ CENTRAL MEMORY CD28- CENTRAL MEMORY CD28- % of CD4+ CENTRAL MEMORY CD28-
CCR6- CCR4+ CRTH2- TH2-A - - - CCR6- CCR4+ CRTH2- TH2-A - 1.92 ± 2.72 - 0 ± 0 0.28 ± 1.66 ns
CCR6- CCR4+ CRTH2+ TH2-B - - - CCR6- CCR4+ CRTH2+ TH2-B - - - 0 ± 0 0 ± 0 ns
CCR6- CCR4- CRTH2+ CCR6- CCR4- CRTH2+ - - - CCR6- CCR4- CRTH2+ CCR6- CCR4- CRTH2+ - - - 0 ± 0 0 ± 0 ns
CCR6- CCR4- CRTH2- TH1 - - - CCR6- CCR4- CRTH2- TH1 50 ± 70.71 48.1 ± 68.02 ns 39.53 ± 131.13 21.64 ± 94.73 ns
CCR6+ CCR4+ CRTH2- TH17 - - - CCR6+ CCR4+ CRTH2- TH17 - - - 0 ± 0 0 ± 0 ns
CCR6+ CCR4+ CRTH2+ CCR6+ CCR4+ CRTH2+ - - - CCR6+ CCR4+ CRTH2+ CCR6+ CCR4+ CRTH2+ - - - 0 ± 0 0 ± 0 ns
CCR6+ CCR4- CRTH2+ CCR6+ CCR4- CRTH2+ - - - CCR6+ CCR4- CRTH2+ CCR6+ CCR4- CRTH2+ - - - 0 ± 0 399.91 ± 2331.87 ns
CCR6+ CCR4- CRTH2- TH1* - - - CCR6+ CCR4- CRTH2- TH1* - - - 0 ± 0 0 ± 0 ns

EFFECTOR MEMORY CD28+ CD27+ % of CD4+ EFFECTOR MEMORY CD28+ CD27+ EFFECTOR MEMORY CD28+ CD27+ % of CD4+ EFFECTOR MEMORY CD28+ CD27+
CCR6- CCR4+ CRTH2- TH2-A 34.75 ± 9.35 35.69 ± 10.01 ns CCR6- CCR4+ CRTH2- TH2-A 22.02 ± 9.55 23.13 ± 7.89 ns 7500.88 ± 6393.44 4596.44 ± 3533.66 0.023577
CCR6- CCR4+ CRTH2+ TH2-B 0.65 ± 0.91 0.82 ± 0.75 ns CCR6- CCR4+ CRTH2+ TH2-B 2.36 ± 1.71 2.82 ± 1.51 ns 835.89 ± 1072.88 616.74 ± 665.19 ns
CCR6- CCR4- CRTH2+ CCR6- CCR4- CRTH2+ 0.11 ± 0.13 0.07 ± 0.12 ns CCR6- CCR4- CRTH2+ CCR6- CCR4- CRTH2+ 0.56 ± 0.46 0.53 ± 0.47 ns 206.23 ± 220.09 251.58 ± 1103.38 ns
CCR6- CCR4- CRTH2- TH1 35.09 ± 11.09 33.41 ± 11.61 ns CCR6- CCR4- CRTH2- TH1 22.99 ± 9.52 23.59 ± 10.05 ns 8104.22 ± 6250.62 4589.83 ± 3350.62 0.004779
CCR6+ CCR4+ CRTH2- TH17 14.52 ± 5.02 15.44 ± 6.12 ns CCR6+ CCR4+ CRTH2- TH17 25.35 ± 7.73 27.15 ± 7.77 ns 8286.14 ± 5241.84 5866.53 ± 4869.19 ns
CCR6+ CCR4+ CRTH2+ CCR6+ CCR4+ CRTH2+ 0.01 ± 0.02 0.03 ± 0.07 ns CCR6+ CCR4+ CRTH2+ CCR6+ CCR4+ CRTH2+ 0.23 ± 0.24 0.36 ± 0.32 ns 92.36 ± 173.68 93.04 ± 154.39 ns
CCR6+ CCR4- CRTH2+ CCR6+ CCR4- CRTH2+ - - - CCR6+ CCR4- CRTH2+ CCR6+ CCR4- CRTH2+ 0.01 ± 0.02 0.02 ± 0.02 ns 1.56 ± 3.39 17.32 ± 96.7 ns
CCR6+ CCR4- CRTH2- TH1* 15.04 ± 5.35 14.48 ± 7.28 ns CCR6+ CCR4- CRTH2- TH1* 26.31 ± 11.86 24.58 ± 9.24 ns 8836.14 ± 6314.24 5105.77 ± 3816.92 0.006046

EFFECTOR MEMORY CD28+ CD27- % of CD4+ EFFECTOR MEMORY CD28+ CD27- EFFECTOR MEMORY CD28+ CD27- % of CD4+ EFFECTOR MEMORY CD28+ CD27-
CCR6- CCR4+ CRTH2- TH2-A 25.29 ± 8.48 31.24 ± 9.64 0.033815 CCR6- CCR4+ CRTH2- TH2-A 14.27 ± 5.87 19.21 ± 8.83 ns 2079.29 ± 1892.45 1685.12 ± 1626.59 ns
CCR6- CCR4+ CRTH2+ TH2-B 6.07 ± 5.33 7.11 ± 7.66 ns CCR6- CCR4+ CRTH2+ TH2-B 9.48 ± 7.02 9.78 ± 6.47 ns 991.88 ± 895.09 816.53 ± 1002.96 ns
CCR6- CCR4- CRTH2+ CCR6- CCR4- CRTH2+ 0.61 ± 0.61 0.00 ± 3.39 ns CCR6- CCR4- CRTH2+ CCR6- CCR4- CRTH2+ 1.16 ± 0.85 1.34 ± 1.27 ns 157.44 ± 163.81 142.08 ± 357.5 ns
CCR6- CCR4- CRTH2- TH1 23.78 ± 17.82 21.38 ± 9.75 ns CCR6- CCR4- CRTH2- TH1 23.66 ± 23.14 19.93 ± 15.66 ns 7407.78 ± 13460.94 2259.45 ± 3448.46 0.010592
CCR6+ CCR4+ CRTH2- TH17 23.72 ± 11.89 21.46 ± 7.00 ns CCR6+ CCR4+ CRTH2- TH17 28.16 ± 15.84 26.72 ± 9.89 ns 3218.35 ± 2073.01 2367.74 ± 2409.07 ns
CCR6+ CCR4+ CRTH2+ CCR6+ CCR4+ CRTH2+ 0.12 ± 0.19 0.13 ± 0.26 ns CCR6+ CCR4+ CRTH2+ CCR6+ CCR4+ CRTH2+ 0.74 ± 0.44 0.97 ± 0.81 ns 91.64 ± 83.61 93.64 ± 203.13 ns
CCR6+ CCR4- CRTH2+ CCR6+ CCR4- CRTH2+ - - - CCR6+ CCR4- CRTH2+ CCR6+ CCR4- CRTH2+ 0.01 ± 0.02 0.03 ± 0.06 ns 1.6 ± 3.4 14.32 ± 81.77 ns
CCR6+ CCR4- CRTH2- TH1* 21.21 ± 8.81 21.46 ± 7.00 ns CCR6+ CCR4- CRTH2- TH1* 22.44 ± 12.01 23.35 ± 13.58 ns 4965.46 ± 8687.78 1952.48 ± 1815.71 0.016512

EFFECTOR MEMORY CD28- % of CD4+ EFFECTOR MEMORY CD28- EFFECTOR MEMORY CD28- % of CD4+ EFFECTOR MEMORY CD28-
CCR6- CCR4+ CRTH2- TH2-A 2.23 ± 3.62 20.62 ± 18.74 0.047068 CCR6- CCR4+ CRTH2- TH2-A 8.02 ± 13.5 7.36 ± 8.23 ns 245.89 ± 539.14 134.81 ± 390.79 ns
CCR6- CCR4+ CRTH2+ TH2-B - - - CCR6- CCR4+ CRTH2+ TH2-B - 0.1 ± 0.31 - 0 ± 0 0.78 ± 2.26 ns
CCR6- CCR4- CRTH2+ CCR6- CCR4- CRTH2+ - - - CCR6- CCR4- CRTH2+ CCR6- CCR4- CRTH2+ 0.004 ± 0.01 0.09 ± 0.45 ns 0.77 ± 2.8 1.88 ±10.9 ns
CCR6- CCR4- CRTH2- TH1 95.19 ± 3.33 70.84 ± 22.28 0.028653 CCR6- CCR4- CRTH2- TH1 91.1 ± 13.33 91.83 ± 8.49 ns 9462.97 ± 10221.26 3672.64 ± 13521 ns
CCR6+ CCR4+ CRTH2- TH17 - - - CCR6+ CCR4+ CRTH2- TH17 - 0.85 ± 1.2 - 0 ± 0 2.89 ± 17.13 ns
CCR6+ CCR4+ CRTH2+ CCR6+ CCR4+ CRTH2+ - - - CCR6+ CCR4+ CRTH2+ CCR6+ CCR4+ CRTH2+ - 0.02 ± 0.03 - 0 ± 0 0.08 ± 0.47 ns
CCR6+ CCR4- CRTH2+ CCR6+ CCR4- CRTH2+ - - - CCR6+ CCR4- CRTH2+ CCR6+ CCR4- CRTH2+ - - - 0 ± 0 31.36 ± 185.56 ns
CCR6+ CCR4- CRTH2- TH1* - - - CCR6+ CCR4- CRTH2- TH1* - 0.23 ± 0.33 - 0 ± 0 0.8 ± 4.76 ns

TEMRA CD28+ CD27+ % of CD4+ TEMRA CD28+ CD27+ TEMRA CD28+ CD27+ % of CD4+ TEMRA CD28+ CD27+
CCR6- CCR4+ CRTH2- TH2-A 15.47 ± 7.24 23.28 ± 10.79 0.045739 CCR6- CCR4+ CRTH2- TH2-A 12.84 ± 12.87 14.54 ± 8.65 ns 222.48 ± 200.3 159.84 ± 149.18 ns
CCR6- CCR4+ CRTH2+ TH2-B 1.87 ± 2.09 1.09 ± 1.46 ns CCR6- CCR4+ CRTH2+ TH2-B 3.28 ± 2.73 4.73 ± 3.78 ns 63.44 ± 48.27 49.43 ± 54.6 ns
CCR6- CCR4- CRTH2+ CCR6- CCR4- CRTH2+ 0.17 ± 0.37 0.12 ± 0.36 ns CCR6- CCR4- CRTH2+ CCR6- CCR4- CRTH2+ 2.79 ± 3.42 1.7 ± 1.76 ns 47.97 ± 56.04 26.79 ± 62.9 ns
CCR6- CCR4- CRTH2- TH1 71.29 ± 8.15 67.11 ± 12.09 ns CCR6- CCR4- CRTH2- TH1 38.15 ± 16.63 47.45 ± 15.01 ns 857.44 ± 622.64 552.7 ± 431.39 0.044968
CCR6+ CCR4+ CRTH2- TH17 - - - CCR6+ CCR4+ CRTH2- TH17 7.46 ± 5.44 10.33 ± 6.5 ns 160.32 ± 147.26 114.58 ± 158.81 ns
CCR6+ CCR4+ CRTH2+ CCR6+ CCR4+ CRTH2+ - - - CCR6+ CCR4+ CRTH2+ CCR6+ CCR4+ CRTH2+ 0.38 ± 0.71 0.63 ± 1.41 ns 7.03 ± 13.95 5.67 ± 10.84 ns
CCR6+ CCR4- CRTH2+ CCR6+ CCR4- CRTH2+ - - - CCR6+ CCR4- CRTH2+ CCR6+ CCR4- CRTH2+ - 0.03 ± 0.15 - 0 ± 0 2.23 ± 13.56 ns
CCR6+ CCR4- CRTH2- TH1* - - - CCR6+ CCR4- CRTH2- TH1* 27.4 ± 21.88 24.4 ± 12.9 ns 734.44 ± 1059.74 251.8 ± 283.46 0.005484

TEMRA CD28+ CD27- % of CD4+ TEMRA CD28+ CD27- TEMRA CD28+ CD27- % of CD4+ TEMRA CD28+ CD27-
CCR6- CCR4+ CRTH2- TH2-A 10.62 ± 4.17 24.55 ± 16.81 ns CCR6- CCR4+ CRTH2- TH2-A 7.47 ± 7.2 10.34 ± 9.66 ns 88.1 ± 198.62 81.38 ± 138.41 ns
CCR6- CCR4+ CRTH2+ TH2-B - - - CCR6- CCR4+ CRTH2+ TH2-B 3.98 ± 4.24 5.5 ± 5.66 ns 24.68 ± 32.22 35.13 ± 56-91 ns
CCR6- CCR4- CRTH2+ CCR6- CCR4- CRTH2+ - - - CCR6- CCR4- CRTH2+ CCR6- CCR4- CRTH2+ 1.78 ± 3.64 2.5 ± 3.58 ns 11.43 ± 21.91 16.6 ± 31.71 ns
CCR6- CCR4- CRTH2- TH1 86.75 ± 6.41 66.25 ± 22.11 ns CCR6- CCR4- CRTH2- TH1 43.61 ± 30.34 49.49 ± 29.21 ns 828.61 ± 1467.44 856.85 ± 2350.28 ns
CCR6+ CCR4+ CRTH2- TH17 - - - CCR6+ CCR4+ CRTH2- TH17 16.41 ± 11.46 13.72 ± 10.16 ns 124.06 ± 115.3 70.96 ± 106.84 ns
CCR6+ CCR4+ CRTH2+ CCR6+ CCR4+ CRTH2+ - - - CCR6+ CCR4+ CRTH2+ CCR6+ CCR4+ CRTH2+ 0.74 ± 0.89 1.1 ± 1.56 ns 7 ± 10.93 7.99 ± 18 ns
CCR6+ CCR4- CRTH2+ CCR6+ CCR4- CRTH2+ - - - CCR6+ CCR4- CRTH2+ CCR6+ CCR4- CRTH2+ 0.1 ± 0.31 0.05 ± 0.18 ns 0.53 ± 1.84 0.24 ± 0.89 ns
CCR6+ CCR4- CRTH2- TH1* - - - CCR6+ CCR4- CRTH2- TH1* 29.4 ± 24.19 29.76 ± 22.84 ns 373 ± 752.66 156.87 ± 235.85 ns

TEMRA CD28- % of CD4+ TEMRA CD28- TEMRA CD28- % of CD4+ TEMRA CD28-
CCR6- CCR4+ CRTH2- TH2-A - - - CCR6- CCR4+ CRTH2- TH2-A 0.75 ± 1.41 1.6 ± 1.82 ns 45.68 ± 124.35 46.42 ± 179.95 ns
CCR6- CCR4+ CRTH2+ TH2-B - - - CCR6- CCR4+ CRTH2+ TH2-B - 0.1 ± 0.38 - 0 ± 0 0.51 ± 1.92 ns
CCR6- CCR4- CRTH2+ CCR6- CCR4- CRTH2+ - - - CCR6- CCR4- CRTH2+ CCR6- CCR4- CRTH2+ 0.15 ± 0.44 2.65 ± 8.34 ns 1.59 ± 4.9 16.57 ± 89.23 ns
CCR6- CCR4- CRTH2- TH1 - - - CCR6- CCR4- CRTH2- TH1 97.79 ± 3.16 82.79 ± 27.44 ns 5285.26 ± 7389.69 2095.02 ± 4755.89 ns
CCR6+ CCR4+ CRTH2- TH17 - - - CCR6+ CCR4+ CRTH2- TH17 - 0.53 ± 1.58 - 0 ± 0 0.52 ± 2.55 ns
CCR6+ CCR4+ CRTH2+ CCR6+ CCR4+ CRTH2+ - - - CCR6+ CCR4+ CRTH2+ CCR6+ CCR4+ CRTH2+ - 0.03 ± 0.08 - 0 ± 0 0.15 ± 0.65 ns
CCR6+ CCR4- CRTH2+ CCR6+ CCR4- CRTH2+ - - - CCR6+ CCR4- CRTH2+ CCR6+ CCR4- CRTH2+ - 1.33 ± 3.45 - 0 ± 0 12.57 ± 57.56 ns
CCR6+ CCR4- CRTH2- TH1* - - - CCR6+ CCR4- CRTH2- TH1* - 14.94 ± 21.77 - 0 ± 0 44.93 ± 112.07 ns

CD8+ % of CD8+ CD8+ % of CD8+
CCR7+ CD45R- CENTRAL MEMORY 30.53 ± 9.36 24.79  ± 10.12 0.043980 CCR7+ CD45R- CENTRAL MEMORY 14.98 ± 7.74 13.38 ± 6.81 ns 40867.75 ± 41518.63 21437.1 ± 25353.1 0.027815
CCR7+ CD45R+ NAIVE 6.51 ± 1.68 8.11 ± 4.54 ns CCR7+ CD45R+ NAIVE 35.11 ± 16.36 32.57 ± 18.27 ns 78425.81 ± 38799.54 44357.4 ± 34229.73 0.001736
CCR7- CD45R+ TEMRA 9.29 ± 5.68 2.44 ± 6.02 ns CCR7- CD45R+ TEMRA 20.12 ± 11.09 26.36 ± 16.83 ns 46977.27 ± 31985.86 48768.77 ± 85023.18 ns
CCR7- CD45R- EFFECTOR MEMORY 53.64 ± 7.43 54.69 ± 11.81 ns CCR7- CD45R- EFFECTOR MEMORY 29.81 ± 13.14 27.72 ± 11.81 ns 74766.9 ± 57898.87 43028.62 ± 38014.56 0.014287

CD8+ % of CD8+ CD8+ % of CD8+
CENTRAL MEMORY CD28+ 29.72 ± 9.32 25.22 ± 9.21 ns CENTRAL MEMORY CD28+ 14.56 ± 7.74 13.02 ± 6.71 ns 39804.2 ± 41298.83 20507.58 ± 25272.67 0.028260

CD28- 0.81 ± 0.52 0.74 ± 0.87 ns CD28- 0.46 ± 0.31 0.35 ± 0.23 ns 1061.94 ± 767.66 644.29 ± 1252.51 ns
EFFECTOR MEMORY CD28+ 42.23 ± 5.83 44.01 ± 11.66 ns EFFECTOR MEMORY CD28+ 18.31 ± 8.31 17.64 ± 7.45 ns 44279.35 ± 38739.91 26799.75 ± 24507.67 0.037687

CD28- 11.39 ± 6.91 11.43 ± 6.61 ns CD28- 11.49 ± 9.39 10.08 ± 8.19 ns 30447.43 ± 31652.44 16306.39 ± 17766.02 0.027192
TEMRA CD28+ 4.34 ± 3.88 6.58 ± 3.55 ns TEMRA CD28+ 1.81 ± 1.63 2.89 ± 2.75 ns 3427.23 ± 2582.7 5550.34 ± 14627.87 ns

CD28- 4.95 ± 2.74 6.31 ± 3.38 ns CD28- 18.32 ± 10.69 23.48 ± 15.47 ns 43511.08 ± 30373.3 43261.97 ± 73329.02 ns

CENTRAL MEMORY CD28+ % of CD8+ CENTRAL MEMORY CD28+ CENTRAL MEMORY CD28+ % of CD8+ CENTRAL MEMORY CD28+
CCR6- CCR4+ CRTH2- 40.24 ± 14.35 34.36 ± 13.04 ns CCR6- CCR4+ CRTH2- 21.79 ± 8.75 22.86 ± 8.23 ns 8881.57 ± 10207.76 4777.19 ± 5860.72 0.048972
CCR6- CCR4+ CRTH2+ 8.35 ± 10.16 5.59 ± 10.38 ns CCR6- CCR4+ CRTH2+ 10.97 ± 10.81 8.64 ± 9.26 ns 7641.22 ± 16986.76 2858.17 ± 9824.51 ns
CCR6- CCR4- CRTH2+ 0.56 ± 0.94 0.27 ± 0.78 ns CCR6- CCR4- CRTH2+ 0.54 ± 0.56 0.45 ± 0.65 ns 402.9 ± 960.63 216.68 ± 788.29 ns
CCR6- CCR4- CRTH2- 49.32 ± 15.37 56.78 ± 16.16 ns CCR6- CCR4- CRTH2- 50.73 ± 11.93 56.94 ± 13.23 ns 18334.08 ± 14470.82 10466.28 ± 8757.79 0.010643
CCR6+ CCR4+ CRTH2- - 3.87 ± 3.85 - CCR6+ CCR4+ CRTH2- 1.71 ± 1.09 2.15 ± 1.24 ns 529.3 ± 384.15 446.84 ± 593.02 ns
CCR6+ CCR4+ CRTH2+ - 0.13 ± 0.33 - CCR6+ CCR4+ CRTH2+ 0.29 ± 0.33 0.34 ± 0.42 ns 93.28 ± 76.52 120.14 ± 342.68 ns
CCR6+ CCR4- CRTH2+ - - - CCR6+ CCR4- CRTH2+ 0.04 ± 0.05 0.04 ± 0.05 ns 14.52 ± 16.08 19.4 ± 60.38 ns
CCR6+ CCR4- CRTH2- - 7.24 ± 9.72 - CCR6+ CCR4- CRTH2- 13.69 ± 7.91 9.72 ± 5.75 0.035952 3841.54 ± 1961.75 1749.54 ± 1924.04 0.000550

CENTRAL MEMORY CD28- % of CD8+ CENTRAL MEMORY CD28- CENTRAL MEMORY CD28- % of CD8+ CENTRAL MEMORY CD28-
CCR6- CCR4+ CRTH2- 1.11 ± 1.57 12.51 ± 4.98 0.029361 CCR6- CCR4+ CRTH2- 2.12 ± 2.17 3.17 ± 3.32 ns 22.68 ± 30.78 17.94 ± 32.36 ns
CCR6- CCR4+ CRTH2+ - - - CCR6- CCR4+ CRTH2+ - 0.08 ± 0.25 - 0 ± 0 0.52 ± 1.98 ns

CSF-INFILTRATING CELLS PERIPHERAL BLOOD CELLS



CCR6- CCR4- CRTH2+ 0.55  ± 0.78 1.77  ± 2.48 ns CCR6- CCR4- CRTH2+ 0.81 ± 1.38 0.56 ± 1.37 ns 10.62 ± 19.81 5.29 ± 20.98 ns
CCR6- CCR4- CRTH2- 98.35 ± 2.33 85.38 ± 5.89 0.034408 CCR6- CCR4- CRTH2- 69.21 ± 22.11 77.58 ± 14.92 ns 633.41 ± 537.85 378.8 ± 346.23 0.041682
CCR6+ CCR4+ CRTH2- - - - CCR6+ CCR4+ CRTH2- 0.69 ± 0.73 1.88 ± 2.76 ns 0.92 ± 2.35 2.44 ± 8.03 ns
CCR6+ CCR4+ CRTH2+ - - - CCR6+ CCR4+ CRTH2+ - - - 0 ± 0 0 ± 0 ns
CCR6+ CCR4- CRTH2+ - - - CCR6+ CCR4- CRTH2+ 0.04 ± 0.09 0.32 ± 0.67 ns 0 ± 0 449.97 ± 2735.39 ns
CCR6+ CCR4- CRTH2- - - - CCR6+ CCR4- CRTH2- 43.58 ± 21.44 34.35 ± 8.71 ns 252.68 ± 585.09 48.83 ± 100.37 0.043927

EFFECTOR MEMORY CD28+ % of CD8+ EFFECTOR MEMORY CD28+ EFFECTOR MEMORY CD28+ % of CD8+ EFFECTOR MEMORY CD28+
CCR6- CCR4+ CRTH2- 50.42 ± 15.82 49.15 ± 13.24 ns CCR6- CCR4+ CRTH2- 16.43 ± 8.86 17.45 ± 8.38 ns 8846.29 ± 14693.31 4798.23 ± 5650.88 ns
CCR6- CCR4+ CRTH2+ 4.41 ± 8.37 3.36 ± 8.11 ns CCR6- CCR4+ CRTH2+ 4.41 ± 6.04 3.58 ± 5.34 ns 2689.49 ± 5999.79 987.19 ± 2141.54 ns
CCR6- CCR4- CRTH2+ 0.38 ± 0.92 0.22± 0.99 ns CCR6- CCR4- CRTH2+ 0.47 ± 0.63 0.38 ± 0.57 ns 305.15 ± 673.40 319.89 ± 1513.35 ns
CCR6- CCR4- CRTH2- 40.91 ± 18.02 41.99 ± 13.06 ns CCR6- CCR4- CRTH2- 41.03 ± 19.19 45.22 ± 16.73 ns 19251.15 ± 19745.72 11213.68 ± 9370.27 0.027590
CCR6+ CCR4+ CRTH2- 1.09 ± 0.19 2.91 ± 4.62 ns CCR6+ CCR4+ CRTH2- 1.38 ± 1.69 1.45 ± 1.18 ns 418.81 ± 405.19 439.35 ± 719.97 ns
CCR6+ CCR4+ CRTH2+ - 0.028 ± 0.06 - CCR6+ CCR4+ CRTH2+ 0.21 ± 0.44 0.23 ± 0.59 ns 60.79 ± 82.14 74.07 ± 220.57 ns
CCR6+ CCR4- CRTH2+ - 0.001 ± 0.004 - CCR6+ CCR4- CRTH2+ 0.01 ± 0.01 0.02 ± 0.04 ns 5.55 ± 6.38 189.36 ± 1347.03 ns
CCR6+ CCR4- CRTH2- 5.38 ± 1.67 4.81 ± 5.11 ns CCR6+ CCR4- CRTH2- 35.89 ± 22.87 34.04 ± 18.11 ns 12635.68 ± 8992.54 9353.42 ± 10913.65 ns

EFFECTOR MEMORY CD28- % of CD8+ EFFECTOR MEMORY CD28- EFFECTOR MEMORY CD28- % of CD8+ EFFECTOR MEMORY CD28-
CCR6- CCR4+ CRTH2- 10.18 ± 7.87 13.41 ± 8.44 ns CCR6- CCR4+ CRTH2- 1.86 ± 2.11 2.84 ± 2.79 ns 473.68 ± 702.68 473.51 ± 873.47 ns
CCR6- CCR4+ CRTH2+ 0.11 ± 0.41 0.04 ± 0.19 ns CCR6- CCR4+ CRTH2+ 0.02 ± 0.04 0.02 ± 0.06 ns 9.07 ± 16.24 3.22 ± 6.45 0.034204
CCR6- CCR4- CRTH2+ 0.07 ± 0.17 0.02 ± 0.11 ns CCR6- CCR4- CRTH2+ 0.05 ± 0.07 0.06 ± 0-11 ns 18.65 ± 32.4 9 ± 21.07 ns
CCR6- CCR4- CRTH2- 79.67 ± 14.66 81.98 ± 9.96 ns CCR6- CCR4- CRTH2- 95.85 ± 4.89 95.69 ± 3.71 ns 29600.64 ± 31519.54 15634.16 ± 17248.52 0.026262
CCR6+ CCR4+ CRTH2- - - - CCR6+ CCR4+ CRTH2- 0.15 ± 0.17 0.13 ± 0.14 ns 2.11 ± 7.02 3.63 ± 10.99 ns
CCR6+ CCR4+ CRTH2+ - - - CCR6+ CCR4+ CRTH2+ - - - 0 ± 0 0 ± 0 ns
CCR6+ CCR4- CRTH2+ - - - CCR6+ CCR4- CRTH2+ - - - 0 ± 0 62.29 ± 384.02 ns
CCR6+ CCR4- CRTH2- - - - CCR6+ CCR4- CRTH2- 8.63 ± 2.81 3.37 ± 2.54 0.015203 326.42 ± 810.86 66.8 ± 153.64 ns

TEMRA CD28+ % of CD8+  TEMRA CD28+ TEMRA CD28+ % of CD8+  TEMRA CD28+
CCR6- CCR4+ CRTH2- 25.99 ± 16.79 25.98 ± 13.58 ns CCR6- CCR4+ CRTH2- 9.09 ± 10.94 8.1 ± 6.04 ns 249.09 ± 318.81 420.24 ± 1039.64 ns
CCR6- CCR4+ CRTH2+ 5.28 ± 8.28 2.59 ± 7.72 ns CCR6- CCR4+ CRTH2+ 2.13 ± 2.72 2.16 ± 6.2 ns 106.05 ± 207.66 68.38 ± 243.55 ns
CCR6- CCR4- CRTH2+ 0.62 ± 1.59 0.22 ± 0.75 ns CCR6- CCR4- CRTH2+ 0.66 ± 1.29 0.38 ± 1.12 ns 26.30 ± 42.59 19.16 ± 70.67 ns
CCR6- CCR4- CRTH2- 67.28 ± 18.28 69.98 ± 15.17 ns CCR6- CCR4- CRTH2- 76.01 ± 20.18 79.41 ± 15.08 ns 2657.51 ± 2102.1 4534.83 ± 13413.51 ns
CCR6+ CCR4+ CRTH2- - - - CCR6+ CCR4+ CRTH2- 0.41 ± 0.54 0.37 ± 0.42 ns 1.81 ± 4.29 14.71 ± 30.4 ns
CCR6+ CCR4+ CRTH2+ - - - CCR6+ CCR4+ CRTH2+ - 0.01 ± 0.04 - 0 ± 0 0.49 ± 2.67 ns
CCR6+ CCR4- CRTH2+ - - - CCR6+ CCR4- CRTH2+ - - - 0 ± 0 208.82 ± 1352.7 ns
CCR6+ CCR4- CRTH2- - - - CCR6+ CCR4- CRTH2- 29.81 ± 37.02 15.91 ± 16.02 ns 384.43 ± 724.22 433.94 ± 767.88 ns

TEMRA CD28- % of CD8+  TEMRA CD28- TEMRA CD28- % of CD8+  TEMRA CD28-
CCR6- CCR4+ CRTH2- 8.49 ± 14.65 6.88 ± 7.01 ns CCR6- CCR4+ CRTH2- 1.18 ± 1.59 1.87 ± 2.37 ns 352.05 ± 503.54 1323.21 ± 4636.96 ns
CCR6- CCR4+ CRTH2+ - 0.008 ± 0.04 - CCR6- CCR4+ CRTH2+ - 0.005 ± 0.016 - 0 ± 0 2.19 ± 6.55 ns
CCR6- CCR4- CRTH2+ - 0.06 ± 0.33 - CCR6- CCR4- CRTH2+ 0.03 ± 0.06 0.03 ± 0.04 ns 10.02 ± 15.38 15.31 ± 36.33 ns
CCR6- CCR4- CRTH2- 90.13 ± 14.54 92.16 ± 7.35 ns CCR6- CCR4- CRTH2- 98.73 ± 1.62 97.93 ± 2.43 ns 43128.04 ± 30342.42 41835.05 ± 69154.47 ns
CCR6+ CCR4+ CRTH2- - - - CCR6+ CCR4+ CRTH2- - - - 0 ± 0 0.77 ± 3.04 ns
CCR6+ CCR4+ CRTH2+ - - - CCR6+ CCR4+ CRTH2+ - - - 0 ± 0 0 ± 0 ns
CCR6+ CCR4- CRTH2+ - - - CCR6+ CCR4- CRTH2+ - - - 0 ± 0 4781.26 ± 28687.19 ns
CCR6+ CCR4- CRTH2- - - - CCR6+ CCR4- CRTH2- - - - 0 ± 0 20.47 ± 73.21 ns

p < 0.05 p < 0.05 p < 0.05
p < 0.01 p < 0.01

p < 0.001
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Figure S1. Gating strategy. First doublets are excluded, followed by identification of lymphocytes by size. Next, 
CD3- are identified and among them, plasma cells (CD19- CD138+), plasma blasts (CD19+ CD138+), B cells
(CD19+ CD138-) and CD19- CD138- cells.  Among B cells, naïve (IgD+ CD27-), unswitched memory (IgD+ 
CD27+), switched memory (IgD- CD27+) and doublé negative (IgD- CD27-) B cell subsets are also identified. In 
CD3+ T cells, CD3+ CD4+ and CD3+ CD8+ cells are first identified and then separated in CM (CCR7+ CD45RA-), 
EM (CCR7- CD45RA-), TEMRA (CCR7- CD45RA+) and naive (CCR7+ CD45RA+). CM, EM and TEMRA CD8+ T 
cells are then separated in CD28+ and CD28- while CM, EM and TEMRA CD4+ T cells in CD28+ CD27+, CD28+ 
CD27- and CD28-. Each one of these CD4+ and CD8+ T cells are separated first in CCR6- and CCR6+ and then in 
Th1 (CCR6- CCR4- CRTH2-), Th2-A (CCR6- CCR4+ CRTH2-), Th2-B (CCR6- CCR4+ CRTH2+), CCR6- CCR4-
CRTH2+, Th1* (CCR6+ CCR4- CRTH2-), Th17 (CCR6- CCR4+ CRTH2-), CCR6+ CCR4+ CRTH2+ and CCR6+ 
CCR4- CRTH2+ cells.
Antibodies: anti-CD3 AF700, anti-CD4 PE TR, anti-CD8 BV510, anti-CD45RA BV711, anti-CCR7 BV421, anti-
CD27 APC Cy7, anti-CD28 PE Cy7, anti-CCR4 APC, anti-CRTh2 PE, anti-CCR6 BV785, anti-CD19 PerCPCy5.5, 
anti-IgD BV605 and anti-CD138 FITC.
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Figure S2. Immunophenotyping/cytokines in CSF/peripheral blood. A. Comparison between patients with (red) and without (black) increased QAlb of frequencies of Th1 (CCR6- CCR4- CRTH2-), Th2-A (CCR6-
CCR4+ CRTH2-), Th2-B (CCR6- CCR4+ CRTH2+), CCR6- CCR4- CRTH2+, Th1* (CCR6+ CCR4- CRTH2-), Th17 (CCR6+ CCR4- CRTH2-), CCR6+ CCR4+ CRTH2+ and CCR6- CCR4- CRTH2+ cells in CM 
CD28+ CD27-, EM CD28+ CD27-, EM CD28- and TEMRA CD28+ CD27+ CD4+ CSF-infiltrating T cells. B. Comparison between patients with (and without increased QAlbof the amount of cytokines expressed as 
pg/ml present in the CSF of 30 patients. C. Comparison between patients with and without increased QAlb of the frequency of Th1 (CCR6- CCR4- CRTH2-), Th2-A (CCR6- CCR4+ CRTH2-), Th2-B (CCR6- CCR4+ 
CRTH2+) and CCR6- CCR4- CRTH2+ in CD4+ CM CD28+ CD27-, CD4+ EM CD28+ CD27-, CD4+ EM CD28- and CD4+ TEMRA CD28+ CD27- obtained by x-vivo immunophenotyping of peripheral blood cells. 
Ex-vivo immunophenotyping has been done in subcohort-1 consisting in 79 MS patients. In all graphs each dot corresponds to one patient and bars show the mean. T test applying the Bonferroni correction was used 
to compared patients with and without increased QAlb. Statistical significance (* p<0.05, ** p<0.01, *** p<0.001 and **** p<0.0001) is shown. 
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