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Figure S1. Frequency of B cell subsets in COVID-19 patients

Frequency of naive (IgD+CD27-) (A), memory non switched (IgD+CD27+) (B), memory switched (IgD-
CD27+) (C), transitional (IgMM"CD38"9") (D), plasmablasts (CD27"9"CD38"9") (E) among
CD19+CD20+ B cells in COVID-19 patients. The normality range is highlighted in light blue. Red lines

represent mean values for each population. Data have been obtained from 20 COVID-19 patients.
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Figure S2. Gating strategy for the identification of CD4+ and CD8+ T cell subsets

In both the indicated panels (A, B) singlets were gated based on FSC-A and FSC-H parameters and then
total lymphocytes were identified for CD45 positivity and low SSC-A. (A) T cells were identified as
CD3+ cells and further divided in CD4+ and CD8+ subsets. CD4- and CD8-gated T cells were then
analyzed for CCR7 and CD45RA expression thus identifying naive (CD45RA+CCR7+), central memory
(CD45RA-CCRT7+), effector memory (CD45RA-CCR7-), TEMRA (CD45RA+CCR7-) cells. Senescent
cells were finally identified on CD8+ T cells as CCR7- CD57+ cells. (B) Among total lymphocytes,

CD3+CD4+ and CD3+CD8+ T cells were gated and evaluated for HLA-DR expression. These plots are

representative of one COVID-19 patient.
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Figure S3. Gating strategy for the identification of cytokine-producing CD4+ and CD8+ T cells
and NK cells

(A) Singlets were gated based on FSC-A and FSC-H parameters and then total lymphocytes were
identified based on FSC-A and SSC-A parameters. T cells were gated as CD3+ and then further
divided in CD4+ and CD8+. Finally, IFN-y production was evaluated on these two T cell populations.
(B) Singlets were gated based on FSC-A and FSC-H parameters and then total lymphocytes were

identified based on FSC-A and SSC-A parameters. T cells were gated as CD3+ and then further



divided in CD4+ and CD8+. Finally, TNF-a and IL-2 production were evaluated on these two T cell
populations. (C) Singlets were gated based on FSC-A and FSC-H parameters and then total
lymphocytes were identified based on FSC-A and SSC-A parameters. NK cells were gated as CD3-
CD56+. Finally, TNF-a. and IFN-y were evaluated.

These plots are representative of one COVID-19 patient.
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Figure S4. Characterization of T cell polyfunctionality in COVID-19 patients



(A) Gating strategy on a representative COVID-19 patient for the identification of polyfunctional CD4+
and CD8+ T cells. Singlets were gated based on FSC-A and FSC-H parameters and then total
lymphocytes identified by physical parameters. T cells were identified as CD3+ cells and further divided
in CD4+ and CD8+ subsets. Among these two populations, we then identified both IFN-y+ and IFN-y-
cells. Finally, we evaluated TNF-a and IL-2 production by both IFN-y+ and IFN-y- CD4+ and CD8+ T
cells. Frequency of CD4 (B) or CD8 (C) T cells producing combinations of IFN-vy, IL-2, TNF-a in healthy
individuals and COVID-19 patients. Pie charts represent percentages of total CD4+ or CD8+ T cells.
Reported data are mean values obtained from 9 healthy individuals and 12 COVID-19 patients. *p<0.05

healthy versus COVID-19, calculated with Student’s T test.
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Figure S5. Gating strategy for the identification of cytotoxic molecules expression by CD4+ and
CD8+ T and NK cells

Singlets were gated based on FSC-A and FSC-H parameters and then total lymphocytes identified
based on physical parameters. T cells were then identified as CD3+ cells and further divided in CD4+
and CD8+ subsets. Among CD3- cells, we identified NK based on CD16 expression. Finally, we

evaluated granzyme A and perforin expression on CD4+, CD8+ T lymphocytes and NK cells.
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Figure S6. Characterization of T cell polyfunctionality in non-ICU and ICU COVID-19 patients
Frequency of CD4+ (A) or CD8+ (B) T cells producing combinations of IFN-y, IL-2, TNF-o in non-ICU
and ICU COVID-19 patients. Pie charts represent percentages of total CD4+ or CD8+ T cells. Reported

data are mean values obtained from 7 non-ICU and 5 ICU COVID-19 patients.



Table S1: Clinical features of COVID-19 patients

A&S: general anaesthetics and sedatives; AF: atrial fibrillation; Al: autoimmune disease; ARDS: acute
respiratory distress syndrome; BPH: benign prostatic hyperplasia; C: ceftriaxone; CBV: cerebrovascular
disease; CKD: chronic kidney disease; COPD: chronic obstructive pulmonary disease; CT: computed
tomography; CVD: cardiovascular disease; CXR: chest X-ray; D/C: darunavir/cobicistat; DBT: diabetes;
DYS: dyslipidaemia; H: hypertension; HCQ: hydroxychloroquine; HRTC: high-resolution computed
tomography; 1V: invasive ventilation; K: malignant tumour; ICU: intensive care unit; P/T:
piperacillin/tazobactam; LMWH: low-molecular-weight heparin; L/R: lopinavir/ritonavir; NC: nasal
cannula; NIV: non-invasive ventilation; NRB: non-rebreather mask; OSAS: obstructive sleep apnoea
syndrome; RIST: recent (<1 month) immunosuppressive therapy; RSP: recent (<1 month) surgical
procedure; S: active smoker; SLSN: Senior-Lgken syndrome; UCTD: undifferentiated connective tissue

disease; US: thoracic ultrasound; VM: venturi mask
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Table S2: Laboratory tests in COVID-19 patients on analysis date
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Table S3: Arterial blood gas test in COVID-19 patients on analysis date

A. Estimated normal paO, (mmHg) equals to (100) — (0.3) x (age in years)
B. Alveolar-arterial O, gradient (mmHg) equals to [(FiO2) x (Atmospheric Pressure - H,O Pressure) — (PaC0O,/0.8)] — (PaOy)
C. Expected Alveolar-arterial O, gradient for age (mmHg) equals to [(age in years)/4] + 4

& . 5 Sy
N g | &8¢ s |zg
E1°5 8 | s | § |88 |s2|sE| G | &5 |EE|3E
- £ 28 £ |8 |5 | gk
£ g i g 2E
L
1 7.49 50 714 30.5 96.4 25 78.7 143 193 247 22
2 7.45 21 81.1 36.8 97.3 26 78.7 386 463 22.6 22
3 7.41 35 84.2 37.9 97.6 24 77.2 241 279 118 23
4 7.43 50 110 22.1 99.2 23 79.3 220 198 218.9 21
5 7.48 28 58.9 28.6 94 23 80.8 210 336 105 20
6 7.46 21 60.9 34 93.8 25 79.0 290 447 46.3 22
7 7.41 21 84.2 379 97.6 24 84.4 401 465 18.2 17
8 7.53 28 70.3 28.7 96.3 24 81.1 251 344 935 20
9 7.38 60 82 53 96.5 31 78.4 137 161 279.6 22
10 | 7.43 28 75.1 32.2 95.6 22 83.2 268 341 84.3 18
11 | 7.43 21 88.2 26.6 97.8 20 89.2 420 466 28.3 13
12 | 751 24 64.5 27.8 94 22 74.8 269 392 71.9 25
13 | 7.48 21 71.1 33 96 25 76.6 339 457 37.4 24
14 | 7.47 21 73.3 33 95 25 81.4 349 452 34.8 20
15 | 7.46 30 123 40.5 98.6 28 76.0 410 329 40.3 24
16 | 7.46 80 164 44 98 30 80.5 205 123 351.4 20
17 | 7.44 80 134 35 98 25 86.5 168 123 392.7 15
18 | 7.47 21 74.4 37.3 96.6 28 82.0 354 460 28.7 19
19 | 7.47 36 88.5 40.7 95 30 79.0 246 264 117.3 22
20 | 7.48 28 76.7 325 96 26 77.8 274 343 82.3 23
21 | 7.49 21 69.7 325 96 26 78.1 332 457 39.4 22
22 | 7.44 50 51.7 31.7 87.8 23 78.4 103 176 265.2 22
23 | 7.45 44 142 41 99.9 28 76.3 323 227 120.5 24
24 | 7.46 60 70 35.2 95.8 25 88 117 160 313.8 14
25 | 7.44 36 132 39.1 99.5 27 86.2 367 276 75.8 155
26 | 7.46 21 84.7 31.7 - 22.7 85.6 403 - 25.4 16
27 | 7.43 100 69 36.8 95 24 79 69 95 598 215
28 | 7.40 80 147 43 99.4 26 74.5 184 124 369.7 25.25
29 | 7.44 80 71 38 94.7 26 76.6 89 118 451.9 235
30 | 7.46 100 142 34.4 99 - 79 142 99 528 215




Table S4. Demographic characteristics of control subjects

Control Age Gender
1 39 M
2 50 F
3 53 M
4 56 M
5 57 M
6 58 F
7 59 F
8 59 M
9 60 M
10 60 F
11 61 F
12 62 M
13 62 F
14 62 M
15 63 F
16 64 M
17 64 M
18 64 M
19 64 M
20 66 F
21 66 F
22 68 F
23 69 F
24 70 M
25 75 F
26 76 F
27 77 F
28 77 M
29 79 M
30 84 F




Table S5. List of all fluorochrome mAbs used for flow cytometric analysis

Marker Clone Flurochrome Company
CCR7 150503 Horizon™ V450 BDBioscience
CD127 HIL-7R-M21 | Horizon™ V450 BDBioscience
CD16 3G8 PE-Cy™7 BDBioscience
PerCP-cy5.5
CD19 SJ25C1 PerCP-cy5.5 BDBioscience
APC
CD20 L27 APC-H7 BDBioscience
CD21 B-ly4 Horizon™ V450 BDBioscience
CD25 2A3 PE-Cy™7 BDBioscience
CD27 L128 APC BDBioscience
CD3 UCHT1 Pacific Blue™ BDBioscience
Horizon™ V450
CD3 SK7 PerCP-cy5.5 BDBioscience
CD38 HB-7 PE-Cy™7 BDBioscience
CD4 SK3 PE-Cy™7 BDBioscience
PerCP
APC-Cy™7
APC-H7
CD45 2D1 Horizon™ V500 BDBioscience
CD45RA L48 PE-Cy™7 BDBioscience
CD56 MY31 PE BDBioscience
CD56 NCAM16.2 PE BDBioscience
CD57 HNK-1 FITC BDBioscience
CD8 SK1 PE BDBioscience
APC-Cy™7
APC
APC-H7
CXCR5 51505 PE R&DSystems
Granzyme A CB9 FITC BDBioscience
HLA-DR L243 FITC BDBioscience
IFN-y B27 PE-Cy™7 BDBioscience
IFN-y 25723.11 FITC BDBioscience
IgD IA6-2 PE BDBioscience
IgM G20-127 FITC BDBioscience
IL-2 MQ1-17H12 | APC BDBioscience
Perforin delta G9 PE BDBioscience
TCRa/b WT31 FITC BDBioscience




TCRg/d

11F2

PE

BDBioscience

TNF-a

6401.1111

FITC

BDBioscience




