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Supplementary table 2

Stats HC ARC SAH

sTIM3 #5
2057.57 3912.93 4522.30

(1663.47 – 2179.89) (2756.22 – 4730.43) (3589.62 – 4726.76)

sCD80 #4
441.21 1172.48 1493.36

(337.02 – 470.16) (649.75 – 1938.85) (1009.56 – 2422.43)

sLAG3 #1
51.67 124.67 90.58

(46.64 – 76.94) (66.15 – 196.88) (73.67 – 107.46)

sHVEM #1
141.37 82.18 52.45

(101.72 – 388.40) (56.78 – 141.83) (38.73 – 87.48)

sPDL1 (#1)
4.59 10.74 10.22

(3.96 – 10.22) (8.59 – 16.58) (7.17 – 11.27)

sCD137
89.18 130.65 126.13

(60.29 – 121.59) (95.05 – 204.27) (93.88 – 153.04)

sCD27
1874.70 2764.04 2774.13

(1504.41 – 2362.32) (1468.85 – 4952.98) (2631.39 – 4898.27)

sPDL2
1642.96 2217.21 2800.48

(1231.25 – 1829.19) (1534.49 – 3303.72) (1857.30 – 3321.46)

sIDO
24.43 34.89 38.26

(20.84 – 43.22) (30.63 – 68.67) (26.65 – 47.29)

sGITR
13.68 83.18 36.78

(7.93 – 77.36) (44.02 – 145.72) (25.22 – 158.82)

sBTLA
1202.58 1491.51 1118.88

(980.29 – 1583.70) (1034.11 – 2129.54) (952.71 – 1555.23)

sCD28
144.26 212.55 156.28

(126.08 – 233.04) (144.26 – 322.07) (138.23 – 197.86)

sCD152
44.23 51.36 45.12

(37.94 – 62.00) (43.33 – 65.31) (38.84 – 55.80)

sPD1
59.13 89.11 66.00

(41.16 – 108.18) (47.57 – 163.74) (48.52 – 105.04)

All measurements are in pg/mL. Data expressed as median (IQR).

# = significant difference between HC/ARC/SAH (Benjamini-Hochberg (BH) adjusted Kruskal-Wallis test)

1 symbol: BHq≤0.05 / 2 symbols: BHq≤0.01 / 3 symbols: BHq≤0.005 / 4 symbols: BHq≤0.001 / 5 symbols: 
BHq≤0.0005

(symbol) = non-significant trend, (p≤0.05) but BH-adjusted q>0.05
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Supplementary table 3

Co
rr

el
at

io
n

s

Lo
g1

0_
sB

TL
A

Lo
g1

0_
sC

D
13

7
Lo

g1
0_

sC
D

15
2

Lo
g1

0_
sC

D
27

Lo
g1

0_
sC

D
28

Lo
g1

0_
sC

D
80

Lo
g1

0_
sG

IT
R

Lo
g1

0_
sH

V
EM

Lo
g1

0_
sI

D
O

Lo
g1

0_
sL

A
G

3
Lo

g1
0_

sP
D

1
Lo

g1
0_

sP
D

L1
Lo

g1
0_

sP
D

L2
Lo

g1
0_

sT
IM

3

p-
va

lu
e

Si
g.

 (
2-

ta
ile

d
)

Si
g.

 (
2-

ta
ile

d
)

Si
g.

 (
2-

ta
ile

d
)

Si
g.

 (
2-

ta
ile

d
)

Si
g.

 (
2-

ta
ile

d
)

Si
g.

 (
2-

ta
ile

d
)

Si
g.

 (
2-

ta
ile

d
)

Si
g.

 (
2-

ta
ile

d
)

Si
g.

 (
2-

ta
ile

d
)

Si
g.

 (
2-

ta
ile

d
)

Si
g.

 (
2-

ta
ile

d
)

Si
g.

 (
2-

ta
ile

d
)

Si
g.

 (
2-

ta
ile

d
)

Si
g.

 (
2-

ta
ile

d
)

Lo
g1

0_
sB

TL
A

1.
14

E-
06

1.
18

E-
06

6.
74

E-
02

2.
67

E-
06

1.
45

E-
01

1.
10

E-
05

8.
82

E-
08

3.
71

E-
02

6.
66

E-
03

7.
01

E-
07

2.
29

E-
04

3.
16

E-
04

2.
62

E-
03

Lo
g1

0_
sC

D
13

7
1.

14
E-

06
1.

86
E-

10
1.

78
E-

01
5.

03
E-

11
1.

62
E-

01
1.

84
E-

06
1.

61
E-

05
5.

66
E-

03
3.

85
E-

03
1.

28
E-

06
3.

53
E-

07
3.

28
E-

03
1.

04
E-

02

Lo
g1

0_
sC

D
15

2
1.

18
E-

06
1.

86
E-

10
3.

65
E-

02
4.

02
E-

16
4.

92
E-

02
2.

27
E-

07
9.

73
E-

08
4.

97
E-

03
2.

68
E-

03
1.

51
E-

07
2.

50
E-

09
9.

43
E-

05
3.

84
E-

04

Lo
g1

0_
sC

D
27

6.
74

E-
02

1.
78

E-
01

3.
65

E-
02

2.
23

E-
01

7.
21

E-
01

2.
74

E-
01

1.
32

E-
01

5.
40

E-
01

7.
67

E-
01

2.
81

E-
01

1.
26

E-
02

6.
69

E-
02

5.
63

E-
05

Lo
g1

0_
sC

D
28

2.
67

E-
06

5.
03

E-
11

4.
02

E-
16

2.
23

E-
01

1.
97

E-
01

4.
29

E-
09

1.
12

E-
07

7.
30

E-
04

4.
45

E-
04

1.
95

E-
08

1.
23

E-
10

3.
83

E-
03

2.
81

E-
03

Lo
g1

0_
sC

D
80

1.
45

E-
01

1.
62

E-
01

4.
92

E-
02

7.
21

E-
01

1.
97

E-
01

2.
27

E-
01

7.
56

E-
01

9.
20

E-
02

2.
91

E-
02

5.
33

E-
02

1.
62

E-
01

1.
47

E-
03

2.
74

E-
02

Lo
g1

0_
sG

IT
R

1.
10

E-
05

1.
84

E-
06

2.
27

E-
07

2.
74

E-
01

4.
29

E-
09

2.
27

E-
01

3.
87

E-
07

1.
27

E-
03

1.
89

E-
02

2.
29

E-
15

2.
16

E-
06

6.
48

E-
02

2.
07

E-
02

Lo
g1

0_
sH

V
EM

8.
82

E-
08

1.
61

E-
05

9.
73

E-
08

1.
32

E-
01

1.
12

E-
07

7.
56

E-
01

3.
87

E-
07

2.
60

E-
03

7.
99

E-
02

1.
26

E-
06

5.
30

E-
04

1.
81

E-
02

5.
20

E-
02

Lo
g1

0_
sI

D
O

3.
71

E-
02

5.
66

E-
03

4.
97

E-
03

5.
40

E-
01

7.
30

E-
04

9.
20

E-
02

1.
27

E-
03

2.
60

E-
03

6.
68

E-
02

3.
44

E-
03

6.
58

E-
03

6.
88

E-
02

1.
25

E-
01

Lo
g1

0_
sL

A
G

3
6.

66
E-

03
3.

85
E-

03
2.

68
E-

03
7.

67
E-

01
4.

45
E-

04
2.

91
E-

02
1.

89
E-

02
7.

99
E-

02
6.

68
E-

02
5.

49
E-

03
3.

15
E-

03
3.

29
E-

03
3.

99
E-

02

Lo
g1

0_
sP

D
1

7.
01

E-
07

1.
28

E-
06

1.
51

E-
07

2.
81

E-
01

1.
95

E-
08

5.
33

E-
02

2.
29

E-
15

1.
26

E-
06

3.
44

E-
03

5.
49

E-
03

1.
04

E-
05

2.
16

E-
02

2.
06

E-
02

Lo
g1

0_
sP

D
L1

2.
29

E-
04

3.
53

E-
07

2.
50

E-
09

1.
26

E-
02

1.
23

E-
10

1.
62

E-
01

2.
16

E-
06

5.
30

E-
04

6.
58

E-
03

3.
15

E-
03

1.
04

E-
05

1.
13

E-
02

4.
48

E-
04

Lo
g1

0_
sP

D
L2

3.
16

E-
04

3.
28

E-
03

9.
43

E-
05

6.
69

E-
02

3.
83

E-
03

1.
47

E-
03

6.
48

E-
02

1.
81

E-
02

6.
88

E-
02

3.
29

E-
03

2.
16

E-
02

1.
13

E-
02

3.
51

E-
05

Lo
g1

0_
sT

IM
3

2.
62

E-
03

1.
04

E-
02

3.
84

E-
04

5.
63

E-
05

2.
81

E-
03

2.
74

E-
02

2.
07

E-
02

5.
20

E-
02

1.
25

E-
01

3.
99

E-
02

2.
06

E-
02

4.
48

E-
04

3.
51

E-
05

Lo
g1

0_
sB

TL
A

Lo
g1

0_
sC

D
13

7
Lo

g1
0_

sC
D

15
2

Lo
g1

0_
sC

D
27

Lo
g1

0_
sC

D
28

Lo
g1

0_
sC

D
80

Lo
g1

0_
sG

IT
R

Lo
g1

0_
sH

V
EM

Lo
g1

0_
sI

D
O

Lo
g1

0_
sL

A
G

3
Lo

g1
0_

sP
D

1
Lo

g1
0_

sP
D

L1
Lo

g1
0_

sP
D

L2
Lo

g1
0_

sT
IM

3

co
rr

. c
oe

ff
.

Pe
ar

so
n 

C
or

re
la

ti
on

Pe
ar

so
n 

C
or

re
la

ti
on

Pe
ar

so
n 

C
or

re
la

ti
on

Pe
ar

so
n 

C
or

re
la

ti
on

Pe
ar

so
n 

C
or

re
la

ti
on

Pe
ar

so
n 

C
or

re
la

ti
on

Pe
ar

so
n 

C
or

re
la

ti
on

Pe
ar

so
n 

C
or

re
la

ti
on

Pe
ar

so
n 

C
or

re
la

ti
on

Pe
ar

so
n 

C
or

re
la

ti
on

Pe
ar

so
n 

C
or

re
la

ti
on

Pe
ar

so
n 

C
or

re
la

ti
on

Pe
ar

so
n 

C
or

re
la

ti
on

Pe
ar

so
n 

C
or

re
la

ti
on

Lo
g1

0_
sB

TL
A

1.
00

0
0.

71
9

0.
71

8
0.

31
3

0.
70

1
0.

25
2

0.
66

9
0.

76
5

0.
35

4
0.

45
0

0.
72

8
0.

58
4

0.
57

4
0.

49
3

Lo
g1

0_
sC

D
13

7
0.

71
9

1.
00

0
0.

84
4

0.
23

3
0.

85
7

0.
24

2
0.

70
9

0.
66

0
0.

45
8

0.
47

6
0.

71
7

0.
74

1
0.

48
3

0.
42

8

Lo
g1

0_
sC

D
15

2
0.

71
8

0.
84

4
1.

00
0

0.
35

5
0.

93
2

0.
33

5
0.

74
9

0.
76

3
0.

46
4

0.
49

2
0.

75
6

0.
81

5
0.

61
2

0.
56

7

Lo
g1

0_
sC

D
27

0.
31

3
0.

23
3

0.
35

5
1.

00
0

0.
21

1
-0

.0
63

0.
19

0
0.

26
0

-0
.1

07
-0

.0
52

0.
18

8
0.

41
8

0.
31

3
0.

62
7

Lo
g1

0_
sC

D
28

0.
70

1
0.

85
7

0.
93

2
0.

21
1

1.
00

0
0.

22
3

0.
80

8
0.

76
1

0.
54

4
0.

56
2

0.
78

8
0.

84
8

0.
47

6
0.

49
0

Lo
g1

0_
sC

D
80

0.
25

2
0.

24
2

0.
33

5
-0

.0
63

0.
22

3
1.

00
0

0.
21

0
0.

05
4

0.
28

9
0.

36
9

0.
32

9
0.

24
2

0.
51

7
0.

37
3

Lo
g1

0_
sG

IT
R

0.
66

9
0.

70
9

0.
74

9
0.

19
0

0.
80

8
0.

21
0

1.
00

0
0.

74
0

0.
52

3
0.

39
5

0.
92

4
0.

70
6

0.
31

6
0.

39
0

Lo
g1

0_
sH

V
EM

0.
76

5
0.

66
0

0.
76

3
0.

26
0

0.
76

1
0.

05
4

0.
74

0
1.

00
0

0.
49

3
0.

30
0

0.
71

7
0.

55
6

0.
39

7
0.

33
1

Lo
g1

0_
sI

D
O

0.
35

4
0.

45
8

0.
46

4
-0

.1
07

0.
54

4
0.

28
9

0.
52

3
0.

49
3

1.
00

0
0.

31
3

0.
48

1
0.

45
1

0.
31

1
0.

26
4

Lo
g1

0_
sL

A
G

3
0.

45
0

0.
47

6
0.

49
2

-0
.0

52
0.

56
2

0.
36

9
0.

39
5

0.
30

0
0.

31
3

1.
00

0
0.

45
9

0.
48

5
0.

48
3

0.
34

9

Lo
g1

0_
sP

D
1

0.
72

8
0.

71
7

0.
75

6
0.

18
8

0.
78

8
0.

32
9

0.
92

4
0.

71
7

0.
48

1
0.

45
9

1.
00

0
0.

67
1

0.
38

7
0.

39
0

Lo
g1

0_
sP

D
L1

0.
58

4
0.

74
1

0.
81

5
0.

41
8

0.
84

8
0.

24
2

0.
70

6
0.

55
6

0.
45

1
0.

48
5

0.
67

1
1.

00
0

0.
42

3
0.

56
2

Lo
g1

0_
sP

D
L2

0.
57

4
0.

48
3

0.
61

2
0.

31
3

0.
47

6
0.

51
7

0.
31

6
0.

39
7

0.
31

1
0.

48
3

0.
38

7
0.

42
3

1.
00

0
0.

64
0

Lo
g1

0_
sT

IM
3

0.
49

3
0.

42
8

0.
56

7
0.

62
7

0.
49

0
0.

37
3

0.
39

0
0.

33
1

0.
26

4
0.

34
9

0.
39

0
0.

56
2

0.
64

0
1.

00
0

Riva A et al. | Soluble Immune Checkpoints in ALD | Suppl. Figures and Tables



Supplementary table 4
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Supplementary table 5

Coefficients (a,b)

Model Collinearity Statistics

VIF Tolerance (1 / VIF)

(Intercept) --- ---

Log10_sBTLA 6.068 0.165

Log10_sCD137 6.848 0.146

Log10_sCD152 29.904 0.033

Log10_sCD27 4.419 0.226

Log10_sCD28 34.009 0.029

Log10_sCD80 3.128 0.320

Log10_sGITR 6.595 0.152

Log10_sHVEM 9.329 0.107

Log10_sIDO 2.559 0.391

Log10_sLAG3 3.013 0.332

Log10_sPD1 6.372 0.157

Log10_sPDL1 6.879 0.145

Log10_sPDL2 4.059 0.246

Log10_sTIM3 5.670 0.176

a. Dependent Variable: Group (HC / ARC / SAH)

b. VIF > 5 indicates the presence of multicollinearity (the higher the 
stronger)

Riva A et al. | Soluble Immune Checkpoints in ALD | Suppl. Figures and Tables



Supplementary table 6
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Supplementary table 7
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Supplementary figure legends.

Supplementary figure 1. Pro-inflammatory and anti-inflammatory cytokines in ALD patients.
(A) Significance plot summarising cytokine measurements in HC, ARC and SAH; cytokine
measurements: standardised z-scores; significance: -Log10(p-value); red continuous line: BH
significance threshold; red dotted line: p=0.05; black bars: significantly different cytokines; grey
bars: non-significant cytokines. Additionally, individual boxplots for cytokine measurements in
HC, ARC and SAH; KWp: raw Kruskal-Wallis p-value; BHq: FDR-adjusted q-value; p: significant
multiple comparisons with Dunn’s correction. Boxplots (median, IQR, ±Tukey’s whiskers/outliers)
ordered by decreasing statistical significance.

Supplementary figure 2. Soluble-CR levels in whole blood from four blood compartments in
ARC patients. No differences in soluble-CR levels in plasma obtained from four anatomical
compartments in 20 ARC patients undergoing TIPS; measurements are matched by subject
(Friedman’s paired test).

Supplementary figure 3. Soluble-CRs are not released from the liver upon acute ethanol (EtOH)
exposure. (A) Lack of soluble-CR production in PCLS treated with ethanol 250 mM for 24 hours
(Mann-Whitney test. Each dot represents one slice; each colour represents one subject).
Boxplots (median, IQR, ±full range). (B) Lack of cellular toxicity by EtOH, measured as total cell
death or % apoptotic cell death by cytokeratin (CK)18 fragments ELISA. Each dot represents one
slice; red line: median. (C) Haematoxylin and eosin staining of PCLS, showing maintenance of
tissue architecture after EtOH treatment.

Supplementary figure 4. Soluble-CR levels in whole blood upon acute bacterial challenge.
Unchanged soluble-CR levels in E. coli-pulsed whole blood (Mixed Model analysis, with significant
fixed effect by subject group but not by stimulation).

Supplementary figure 5. Representative FACS gating. Representative FACS plots showing the
sequential gating for the measurement of membrane-TIM3 expression on T-cells (CD4/CD8), NK-
cells (CD56hi/CD56lo), B-cells and monocytes.

Supplementary figure 6. Expression of membrane-TIM3 on immune subsets and modulation by
E. coli. (A) membrane-TIM3 % at baseline (day 1, unstimulated) on T-cells (CD4/CD8), NK-cells
(CD56hi/CD56lo), B-cells and monocytes (Kruskal-Wallis test with Dunn’s multiple comparison
correction). (B) Modulation of membrane-TIM3 % during a 7-day E. coli-stimulated culture;
assessments performed at days 1-4-7; data expressed as E. coli fold ratio vs unstimulated
medium (Mixed Model analysis, with fixed effect comparisons by group). Boxplots: median, IQR,
±Tukey’s whiskers/outliers.
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Supplementary figure legends.

Supplementary figure 7. Plasma soluble-TIM3 correlates with membrane-TIM3 expression on
T-cells and NK-cells, and with their response to E. coli stimulation. Plasma soluble-TIM3 levels
are positively correlated with basal (unstimulated) membrane-TIM3 expression in T-cells and NK-
cells. However, plasma soluble-TIM3 levels correlate negatively with membrane-TIM3
upregulation response during antibacterial challenge. Each dot represents one subject; red
continuous line: linear regression line; red dotted lines: 95% CI bands for the linear regression
line. Correlations evaluated by Spearman’s correlation analysis.

Supplementary figure 8. Galectin-9 blockade is not sufficient to rescue anti-bacterial responses
in SAH patients. Specific blocking of Galectin-9 in PBMC cultures from SAH patients (n=4) with a
neutralising monoclonal antibody was not sufficient to rescue the production of E. coli-
stimulated antibacterial T-cell IFNγ (A) or anti-inflammatory T-cell IL-10 (C). Its effects on the
production of pro-inflammatory IL-17A by CD8 T cells (B) and anti-inflammatory IL-10 by
monocytes (D) were marginal and almost non-significant. Shading identifies different culture
conditions as specified along each graph’s x-axis. Boxplots: median, IQR, ±Tukey’s
whiskers/outliers.
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Supplementary table legends.

Supplementary table 1. Antibodies used for flow cytometry. All the markers are indicated with
their respective fluorochrome, antibody clone, physical excitation/emission lines and
manufacturer’s details.

Supplementary table 2. Soluble-CR levels measured in HC, ARC and SAH plasma.

Supplementary table 3. Intercorrelation matrix of soluble-CRs in ALD patients. The table lists
the p-values and correlation coefficients calculated by Pearson’s correlation analysis.

Supplementary table 4. Intercorrelation matrix of soluble-CRs in healthy controls. The table
lists the p-values and correlation coefficients calculated by Pearson’s correlation analysis.

Supplementary table 5. Variance Inflation factor analysis for plasma soluble-CR measurements
in ALD patients and HC. The table lists the ‘variance inflation factor’ for each soluble-CR, a
measurement of multivariate collinearity/correlation. Values above 5 indicate the presence of
collinearity.

Supplementary table 6. Correlation analysis for plasma soluble-CR levels, cytokine
measurements, clinical parameters and surrogate markers of bacterial translocation (D-lactate
and soluble-CD163) in ALD patients. The table lists the p-values and correlation coefficients
calculated by Pearson’s correlation analysis.

Supplementary table 7. Lack of correlation between plasma soluble-CR levels and pro-/anti-
inflammatory cytokines in healthy controls. The table lists the p-values and correlation
coefficients calculated by Pearson’s correlation analysis.
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