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Supplementary Figure 1. Concentration of C-reactive protein and IL-6 in the serum after severe injury.
(a) Kinetics of C-reactive protein (CRP) in the patients’ sera from admission (day 0) to the day of
discharge (D). (b) Concentration of IL-6 in the patients’ sera (group 1). The broken lines indicate the
standard value for healthy individuals (<0.5 mg/dl for CRP and <15 pg/ml for IL-6). Differences to the
standard values were tested using the Wilcoxon Signed rank test. *, p<0.05; **, p<0.01 versus normal

healthy control value
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Supplementary Figure 2. Frequency of CD56ight NK cells. CD56right NK cells from patients and
healthy control subjects (group 1) were gated as shown in Fig. 1A. Data show individual values.
Horizontal lines indicate the median and the interquartile range. No statistically significant differences
were detected. ¢, control subjects; D, day of discharge
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Supplementary Figure 3. Expression of diverse surface molecules on CD56right NK cells in systemic
inflammation. PBMC from patients 1 and 8 d after severe injury and at the day of discharge as well as
from healthy control subjects (group 1) were stained with antibodies against CD3 and CDS56 in
combination with antibodies against diverse surface molecules. The percentage of cells positive for
NKG2D (a), CD62L (b), CD69 (¢), CD25 (d), and IL-12RB1 (e) among gated CD3-CD56ight NK cells
was determined. The expression of CD69 and CD25 was examined on frozen/thawed PBMC. For gating
see Fig. 1A. Data show the individual values. Horizontal lines indicate the median and the interquartile
range. Differences between patients and control subjects were analyzed using the Mann Whitney U test.
Differences between given time points after injury were examined using the Wilcoxon signed rank test.
#, p<0.05; ##, p<0.01 versus controls. **, p<0.01. c, control subjects; D, day of discharge



- K562
50+
5] 5] O healthy controls
10 3 8.9 10 1 = 40 o o) @ patients
S ol )
10 10 3
o i +s 30" %o 0‘
~ ] N~
D 103j 10773 o
o 7 ] = 204 o
] D .
# X © 10
T T T T T 0

CD56bright' cD56dM

CD56

Supplementary Figure 4. Severe injury does not interfere with degranulation of NK cells. Frozen PBMC
from healthy donors and from severely injured patients (d4 after injury) were used to determine target cell-
induced degranulation. Degranulated NK cells were identified as CD3-CD56"CD107a" cells. (a) Dot plots of
CD107a expression on gated CD3-CD56%gh or CD3-CD56%™ NK cells from one representative patient in
the absence (-) or presence of K562 cells. Numbers indicate the percentage of CD107a* NK cells. (b)
Specific degranulation was determined by substraction of spontaneous degranulation from values obtained
in the presence of K562. Data show individual values of healthy control subjects and patients (each n=5).
Horizontal lines indicate the median and interquartil range. No significant differences were observed.
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Supplementary Figure 5. Suppression of CD569™ NK cells after injury. Cultures of PBMC from
patients and control subjects (group 1) were set up in autologous serum and were stimulated with S.
aureus in the absence (a, c, d) or presence (b) of recombinant IL-12 as described in Fig. 1c and Fig. 2b.
The percentage of IFN-y* cells (a, b), IL-12RB2" cells (c), and ApSTAT4 (d) was determined for gated
CD3-CD56%™ NK cells. Data show the individual values or Tukey box plots. Horizontal lines indicate
the median and the interquartile range. Differences between patients and control subjects were analyzed
using the Mann Whitney U test. #, p<0.05; ##, p<0.01; ###, p<0.001 versus controls. ¢, control subjects;
D, day of discharge
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Supplementary Figure 6. Suppression of NK cells is overcome by exposure to strong cytokine-induced
signals. Thawed PBMC from patients 1 d and 8 d after severe injury were set up in parallel and were
stimulated with S. aureus or with a cocktail of IL-12, IL-18, and IL-15 in the presence of FCS. The IFN-y
synthesis in CD56ight NK cells was determined as described in Materials and Methods. Data show
individual values (n=5). Horizontal lines indicate the median and interquartile range. Statistical analyses
were performed using the Mann Whitney U test. *, p<0.05
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Supplementary Figure 7. Expression of IL-12RB2 on CD16"CD56ight NK cells after injury. (a)
Cultures of PBMC from patients and control subjects (group 1) were set up in autologous serum and
were stimulated with S. aureus as described in Fig. 1C. The percentage of IL-12RB2* cells in CD16
versus CD16" CD56Pright NK cells was determined. Differences between CD16- and CD16" cells were
analyzed using the Wilcoxon signed rank test. (b) Percentage of CD16" cells among gated CD56Pright NK
cells. No significant difference between cells of healthy controls and patients were detected. Data show
the individual values. Horizontal lines indicate the median and the interquartile range.. *, p<0.05; **,
p<0.01. c, control subjects; D, day of discharge
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Supplementary Figure 8. The inhibitory activity of the patients’ sera on CD561ig" NK cells is not
restricted to S. aureus-induced IFN-y production. PBMC from healthy donors were stimulated with (a)
inactivated L. monocytogenes or (b) ssRNA40 in the presence of 2 % pooled sera from patients 8 d after
injury or from control subjects (group 1). The percentage of IFN-y* cells among total CD3-CD56b"ight cells
was determined by flow cytometry as described in Fig. 1. Bar graphs show the mean+range of 2 donors
(a) or mean+SEM of four donors (b). Statistical differences were tested using the paired Student’s t-test.
** p<0.01. c, control subjects; D, day of discharge
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Supplementary Figure 9. The inhibitory activity of the patients” sera on CD56%"ig" NK cells is mediated
by activin-like kinase 5. Cultures of PBMC from healthy donors were set up in pooled sera from control
subjects (c) or from patients 5 and 8 days after injury. Cells were stimulated with inactivated S. aureus as
described in the section Materials and Methods in the presence of the ALKS inhibitor GW 788388 or its
solvent dimethyl sulfoxide (DMSO). The percentage of IFN-y* cells among total CD3-CD56right cells
was determined as described in Fig. 1. Data from three individual experiments are shown. Statistical
differences between DMSO and inhibitor were tested using the paired Student’s t-test. **, p<0.01.
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Supplementary Figure 10. Serum from patients does not affect the degranulation of NK cells. Cultures of
PBMC from healthy donors were set up in medium containing 4 % pooled sera from patients at different
time points after severe injury or of control subjects (group 1) and were incubated with or without K562
target cells. Degranulated NK cells were identified as CD3-CD56*CD107a* cells. (a) Dot plots of CD107a
expression on gated CD3-CD56" NK cells from one representative donor in the absence (-) or presence of
K562 cells. Numbers indicate the percentage of CD107at NK cells. (b) Specific degranulation was
determined by substraction of spontaneous degranulation from values obtained in the presence of K562.
Data are presented as mean+SEM of 5 experiments, each performed in duplicate. Significant differences
between serum from controls versus serum from patients at different time points after injury were tested by
Repeated Measures ANOVA followed by Dunnett‘s Multiple Comparison test. #, p<0.05 vs. control sera; c,

healthy control sera; D, day of discharge
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Supplementary Figure 11. Concentration of active TGF-f1 in the serum after severe injury. Sera from
all patients (group 1) were pooled for each time point and the content of active TGF-B1 was determined
by ELISA. Pooled serum from healthy donors was used as control. Data show the mean of triplicate
values. C, control; D, discharge
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Supplementary Figure 12. Correlation of GDF-15 levels with the synthesis of IFN-y in CD56right NK
cells. Spearman correlation between the concentration of GDF-15 in the sera of individual patients (part
of group 2; day 5 serum; n=11) and the synthesis of IFN-y (normalized to pooled serum from healthy
control subjects that was set as 100% as shown in Fig. 6d) on CD56ght NK cells from healthy donors
after exposure to the sera.
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Supplementary Figure 13. Activation of Smad1/8 in CD56%"ight NK cells after exposure to the patients’
sera. PBMC from healthy donors were incubated in the presence of pooled sera from healthy control
subjects (c) or from severely injured patiens on day 8 (P). Phosphorylated Smad1/8 (pSmad1/8) was
determined in gated CD56%ght NK cells by intracellular flow cytometry. (a) Representative histogram of
pSmad1/8 expression in CD561ie" NK cells in the presence of the patients’ sera. The broken line
indicates the isotype control staining. The threshold for positive staining was set at 1%. (b) Cumulative
data of seven experiments. Statistical differences were tested using the Mann Whitney test. *, p<0.05
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Supplementary Figure 14. Effect of GDF-15 on purified NK cells. (a) GDF-15 was removed from serum
of healthy control subjects using specific antibodies (aGDF-15) as described in Materials and Methods. As
control, the serum was treated with isotype control antibodies (iso). Purified NK cells from healthy donors
(n=2) were cultured in the presence of the sera (at a final concentration of 2%) and were stimulated with IL-
12/IL-18 for 18 h. (b) Purified NK cells from healthy donors (n=7) were cultured in the presence of 1% FCS
and were stimulated with IL-12/IL-18 in the presence or absence of 10 ng/ml recombinant human GDF-15.
The expression of IL-12RB2 on CD56 g NK cells was determined. No significant differences were
detected. Data show the percentage of IL-12R2* NK cells from individual donors.



ENSG00000081985: >chromosome:GRCh38:1:67306802:67309199:1 (+ strand)

1 60
61 120
121 180
180 ATTGCTTGAGGCCAGAAGTTTGAGACCAGCCTGGGTAACAGA 240
241 GTGAGAGTCTGTCTTTACAGGTTTAAATACAGTTTTTTTCTAAGTAATATTGTCATAAAT 300
301 ATTATGTCATGAATATTATGCAGAGCTGCCGACCCCTCTGTACTCTGGGCAGTTTTCCCT 360
408-416
601 CTTGCCTGAGAACACCACTTATAACACGGGACCTATACGGGAGTGGTGACHMEEAIICTG 420
421 TTCAAGTTTAACTTTTTTCTCATTTTTTAGACAGCAAATACAAATGGAAGTTCCAGTATG 480
532-540
481 TTCTGCCCGCACTCCAGTGGGCGGTCTTGTGCACAGCCCACTTGGGAGGCCCIMEMTC] 540
exon 1

541 AGGTGTGGTAAGAGCTGGGCGGTGCAGAGCACAGAGAAAGGACATCTGCGAGGAAAGTTC 600
601 CCTGATGGCTGTCAACAAAGTGCCACGTCTCTATGGCTGTGAACGCTGAGCACACGATTT 660
661 TATCGCGCCTATCATATCTTGGTGCATAAACGCACCTCACCTCGGTCAACCCTTGCTCCG 720
721 TCTTATGAGACAGGCTTTATTATCCGCATTTTATATGAGGGGAAACTGACGGTGGAGAGA 780
781 GAATTATCTTGCTCAAGGCGACACAGCAGAGCCCACAGGTGGCAGAATCCCACCCGAGCC 840

867-875
841 cecTrceacccGCGGGGTGGAAACCACCIMdcccCcGGCTGCGCTTCCAGAGCTGAR 900
901 CTGAGAAGCGAGTCCTCTCCGCCCTGCGGCCACCGCCCAGCCCCGACCCCCGCCCCGGCC 960

1005-1013
961 ceaTccTcacTceeceecacercccceeeeccaccccGGAGTTGET A Grceceee 1020

1038-1046 1053-1061
1021 AGGCGGAGGCGGGAGGGCCllzdccacccEcAlMMlckcAGccCcCGGCAGAGAGCGE 1080
1081 GGAGAGCGCGACACGTGCGGCCCAGAGCACCGGGGCCACCCGGTCCCCGCAGGCCCGGGA 1140
exon 1
1141 CCGCGCCCGCTGGCAGGCGACACGTGGTGAGTGACCAGTGACTCGGGGTCGGGGACAGAG 1200
1201 AGAGCCCCAGGATCCCGGACCAGCGGGGTGTCTGCGTGCCCGGGATTCCGTGTCTCGCGT 1260
1261 CTCCCGAGGGGGCTTCGGCGACGGCTTCTCTCTTTATATATATATATGTATATATATATT 1320
1369-1377
1321 TTTAAAGTCTTCCAATACGATCCGAAATGGCTTCTCTTCATCACAGTCETANEMCrce 1380
1381 GCACAGATGTTCACTTGGAGGTACTGGGTGGTGGTTTGGCTGGATGGAGGGGAGGGAGCG 1440
1441 CGCGGACTGAGCCTCCAAGGTACTCTCTGGGCCGGGGCACAGAGTGGTGGGCTCAAACGG 1500
1501 AAGGGAGGGGACGGCGACTGGAAAAGGGCAGAGGGCACCCCTGAGGGTCCAGCCTTGGTT 1560
1561 CAGGCCCACAGACGTGGCTCCCGTTGCTTGAAAATGTATCAAATGTGAGTAAGATATTGG 1620
1621 GGGGGGCCTTCCGTAGTCCCGGATGAGGGTGAACTAACCTTGTCTCAGCAGTCTTTCCTG 1680
1681 TGGCCTCTGGACTGACCCCGAGTCCCTGCCTGGCCAGTTACTAGCAAGATGCTCTGGTGC 1740
1741 AAGCAAATTGGCCAGCCTCAGTTTTCTCTTCTGTGAAATGCCCCTTCCTTTGTGAACTAT 1800
1801 GAGGCCCTCCTCATCTCCCTAGGACACACTAAATATCAGTGTCAGCATTGTACGGGATTA 1860
1861 TGTATCTGTACCATTAGATCCAGGTCTTACAAATAGTAACCTAAAAGCATACAAATAGAC 1920

1952-1960
1921 CTTGTCTAAGAACAGGGTCCCGGCACGGTGG|CTC] TIGTAATCCCAGCATTTTGGGA 1980
1981 GGCCAAGGTGGGCAGATCA 2040
2083-2091
2041 MEcAccCcEE 2100
2101 2160
2161 2220
2221 2280
2281 2340
2341 2397

Supplementary Figure 15. Putative Smad1/5 binding sites in the promoter of the /L/2RB2 gene. The sequence of the promoter
(black) and its flanking regions (grey) of the human I/LI2RB2 gene was obtained from ENSEMBL databank. The location of exon 1 is
highlighted in brown. Putative bindings sites for Smad1/5 (core binding sequences: gGCGCc and gACGCc) were identified using the
software GPMiner (http://gpminer.mbc.nctu.edu.tw/) and are labeled in red.



