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Supplementary Figure 1. Neutrophils mimic APC-like phenotype in sepsis. (A) Human 
peripheral blood-derived neutrophil counts (PMN, in x106 cells) of healthy controls and patients. 
Medians, Mann-Whitney test. (B) PMN-to-lymphocyte ratio (NLR) as an index for severity of 
disease, measured in whole blood with flow cytometry using anti-CD66+ / -CD3+ antibodies. 
Medians, Mann-Whitney test. (C) ROS production (RLU/s detection over 2 hours) in response to in 
vitro Salmonella and Candida stimulation for healthy controls and bacteremia patients: representative 
kinetics (top), means and standard deviations; and statistical analysis (bottom), medians Mann-
Whitney test). DPI (NADPH oxidase inhibitor, 10µM) was used as a control. ns, not significant. (D) 
Plasma cytokine concentration for IL-1b, IL-33, IL-23, IL-17A, IL-12, IL-10, IL-8 and TNF-a of 
healthy controls and patients. Medians, Mann-Whitney test; ns, not significant; n.d., not determined, 
out of standard curve range). (E) Number of peptides identified by human neutrophil proteomics 
from healthy controls and patients with significantly increased and decreased peptide levels. 
Significance threshold was set at P-value < 0.02. (F) List of significant protein changes involved in 
Antigen presentation by MHC class I and II from proteomics analysis. Significance threshold was set 
at P-value < 0.02 and fold change £ 1.5 cutoff in order of P-value. Target proteins were identified by 
using Metacore software analysis, Uniprot database (www.uniprot.org) and extensive literature 
research. MOI, multiplicity of infection; RLU, relative light unit; AUC, area under the curve; IL – 
interleukin; TNF, tumor necrosis factor. 

http://www.uniprot.org)/
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Supplementary Figure 2. GM-CSF and IFN-g induce APC-like phenotype in human 
neutrophils in vitro and reduce neutrophil apoptosis. (A) Representative scatter dot plots of HLA-
DR/ -DP/ -DQ (MHC class II) and Annexin V surface expression on human neutrophils (CD66b+ 
cells) after stimulation with human recombinant GM-CSF (10 ng/ml), IFN-g (10 ng/ml), IL-6 (10 
ng/ml) and IL-18 (10 ng/ml) for 48h, pre-incubated -/ + Pan-Caspase inhibitor q.OPh (3µM) for 1h, 
measured with flow cytometry. (B) Apoptotic neutrophils (Annexin V+) shown after stimulation with 
human recombinant GM-CSF (10 ng/ml), IFN-g (10 ng/ml), IL-6 (10 ng/ml) and IL-18 (10 ng/ml) for 
4h, 24h and 48h, pre-incubated with/ without Pan-Caspase inhibitor q.OPh (3µM), measured with 
flow cytometry. Medians (n=3-6). (C) HLA-A, -B, -C (MHC class I) expression (MFI) of viable 
(Annexin V-) neutrophils was measured after stimulation with human recombinant GM-CSF (10 
ng/ml), IFN-g (10 ng/ml), IL-6 (10 ng/ml) and IL-18 (10 ng/ml) for 24h, pre-incubated with/ without 
Pan-Caspase inhibitor q.OPh (3µM), measured with flow cytometry. All values are shown as 
medians (n=2-4). (D) HLA-B (one of the MHC class I alleles) mRNA expression after stimulation 
with human recombinant GM-CSF (10 ng/ml) and IFN-g (10 ng/ml) for 4, 24 and 48h. Values are 
shown as relative fold change to unstimulated control and internal control (housekeeping gene, HK). 
All values are shown as medians (n=6) (E) Gating strategy of a representative example of de novo 
MHC class II (HLA-DR/ -DP/ -DQ) surface molecule expression on neutrophils after stimulation 
with human recombinant GM-CSF (10 ng/ml) respectively IFN-g (10 ng/ml) for 48h, measured by 
Image Stream X. The cell population gate was defined by the Aspect Ratio Intensity and Area, the 
focus was set at Gradient RMS levels > 50. Human neutrophils were identified as CD66+/DAPI+ 
cells. 

 

 

Supplementary Figure 3. GM-CSF signaling leads to the activation of JAK-STAT, MAPK p38 
and mTOR-AKT signaling pathways and phosphorylation of transcription factor CREB. (A) 
Top: significantly changed phosphopeptides detected in neutrophils of healthy donors after stimulation 
with GM-CSF for 30 min (from total 1328 phosphoproteins and 3579 phosphhopeptides). 
Phosphoproteomics data were performed in three biological replica each condition. Significance 
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threshold was set at q-value < 0.05 and fold change £ 2 cutoff in order of P-value. Bottom: 
Significantly changed phospopeptides by the type of phosphorylation. (B) Overview of hierarchical 
signaling phosphorylation events (highlighted according to the legend on the left) in human neutrophils 
upon GM-CSF stimulation in vitro. Phosphorylation of proteins confirmed by PhosFlow only are 
highlighted by a red frame, by phosphoproteome only – filled in grey, confirmed by both methods – 
by red frame and dark-grey filling. JAK1/2 (Janus Kinase 1 and 2) inhibition by Ruxolitinib inhibits 
all three different pathways. The inhibitors tested are shown in black and red font next to respective 
proteins. STAT5, Signal Transducer and Activator of Transcription 5; p38, mitogen-activated protein 
kinase; MSK1, Mitogen- and stress-activated protein kinase; PI3K, Phosphoinositidine-3-kinase; 
mTORC1 and mTORC2, mammalian target of rapamycin complex 1 and 2; S6K1, p70 ribosomal S6 
kinase; RSK1-3, p90 ribosomal S6 kinase 1 and 3; JNK, C-Jun-N-terminal kinase; RAS, Rat sarcoma 
protein; RAC, subfamily of Rho GTPases (guanosine triphosphatases); CDC42, Cell division control 
protein 42; TAK, Tat-associated kinase; MEKK, MAP kinase kinase kinase; MEK, kinase of MAP 
kinase; MKK, Mitogen-activated protein kinase kinase; ERK, Extracellular signal-regulated kinase; 
MK, Mitogen-activated protein kinase 2; PDK1, Pyruvate Dehydrogenase Kinase 1; MNK1-2, MAPK 
interacting protein kinases 1 and 2, MK2-3, MAPK-activated protein kinases 2 and 3; SRF, Serum 
response factor (a transcription factor), TCF, T cell factor (a transcription factor); AP1, Activator 
protein-1 (a transcription factor); CREB1, cAMP responsive element binding protein 1 (a transcription 
factor). 

 

 

Supplementary Figure 4. Targeting the MHC class II enhanceosome in human neutrophils 

(A) HLA-DR/ -DP/ -DQ+ (MHC class II+) /Annexin V- neutrophils after pre-incubation with/ without 
CAS 92-78-4 inhibitor (CAS 92-78-4 (DCREB-CBP interaction inhibitor), final concentration 
100µM) and stimulation with human recombinant GM-CSF (10 ng/ml) for 48h. Medians, Wilcoxon 
signed rank test. (B) NFYa, CREB and RFXank mRNA expression after stimulation with human 
recombinant GM-CSF (10 ng/ml) for 4h. Values are shown as relative fold change to unstimulated 
control and internal control (housekeeping genes, HK). Medians, Wilcoxon signed rank test; ns, not 
significant. CREB, cAMP responsive element binding protein; CBP, CREB-binding protein; NFYa, 
Nuclear transcription factor Y subunit alpha, RFXank, Regulatory Factor X Associated Ankyrin 
Containing Protein. 


