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Figure S1 Potential miRNA reference genes: MicroRNA microarray analysis of RNA 

isolated from T-cells of septic patients and native (unstimulated) and CD3/28-activated T-

cells from healthy volunteers, n=7/7/7 (Sepsis/ NC/ NC stimulated). MicroRNAs not 

differentially regulated (p > 0.05) and detectable in at least 19/21 samples are depicted 

according to their relative signal intensity. Selected candidate miRNAs are highlighted.  



 

 

 

 

 

 

 

 

 

 

Figure S2 Efficiency of T-cell stimulation: Interferon γ (IFN-γ) expression in stimulated 

and native T-cells of healthy controls. (A) IFN-γ mRNA and (B) IFN-γ protein levels in +/- 

CD3/28-activated Pan T-cells of healthy volunteers were measured by qPCR (relative to 

reference genes SDHA and TBP) and IFN-γ enzyme-linked immunosorbent assay (ELISA), 

respectively. Data are presented as mean with range/ mean with standard error mean, 

measurements were performed in duplicates/ triplicates (qPCR/ ELISA). Quantification cycle 

(Cq) values for IFN-γ were in the range of 31 (NC) and 24 (NC + CD3/28). n = 14/ 6 (qPCR/ 

ELISA). 
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Figure S3 RNA sample integrity over time: Raw quantification cycles of U47 in septic 

patients were measured by TaqMan miRNA assay in (A) 2011, (B) 2013 and (C) 2017, 

compared to measurements in 2018. The same RNA samples have been used for transcription 

and RT-qPCR in the years 2011, 2013, 2017 and 2018, respectively. All experiments 

performed in duplicates, n = 10 /6 /12 (2011/ 2013/ 2017). 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S4 MicroRNA fold change of stimulated primary human T-cells: MicroRNA fold 

change expression of CD3/CD28-activated primary T-cells of healthy donors compared to 

native T-cells of the same healthy controls. n = 15. 

 



Supplementary Tables 

Table S1 Amplification efficiencies 

TaqMan Assay Slope Intercept E R2 Amplification factor 

RNU6B 3.0105 31.451 114.87 0.9817 2.15 

RNU44 2.7209 27.721 133.09 0.9749 2.33 

U47 2.9075 26.523 120.77 0.9899 2.21 

RNU48 3.1510 24.632 107.66 0.9995 2.08 

hsa-miR-320a-3p 3.1098 21.773 109.68 0.9990 2.10 

hsa-miR-942-5p 3.3368 26.284 99.38 0.9992 1.99 

 

 

Table S2 Patient Characteristics: primary T-cell samples 

n 18 

Gender (male/female) 11/7 

Age, years (mean ± SD)  49.2 (± 11.9) 

Septic shock 7 (38.9%) 

Sequential organ failure score (mean ± SD) 10.6 (± 5.5) 

Nonsurvivors 5 (27.8%) 

 

 

Table S3 Characteristics of healthy controls: primary T-cell samples 

n 17 

Gender (male/female) 9/8 

Age, years (mean ± SD)  43.5 (± 14.0) 

All healthy volunteers were nonsmokers, without suspect of any acute or chronic disease, 

blood count and electrolytes within normal range. 

 



Table S4 Patient Characteristics: whole blood cell samples 

n 17 

Gender (male/female) 11/6 

Age, years (mean ± SD)  68.1 (± 13.7) 

APACHE II score (mean ± SD) 22.0 (± 10.0) 

Nonsurvivors 9 (52.9%) 

 

 

Table S5 Characteristics of healthy controls: whole blood cell samples 

n 15 

Gender (male/female) 9/6 

Age, years (mean ± SD)  64.5 (± 21.3) 

All healthy volunteers were nonsmokers, without suspect of any acute or chronic disease, 

blood count and electrolytes were within normal range. 

 

 

Table S6 Cq fold change of stimulated healthy controls 

U6 U44 U47 U48 miR-320 miR-942 

0,97835069 0,93533588 0,91173518 0,9340602 0,97483382 0,99311727 

0,97667343 1,04488217 1,05907818 1,00766866 0,98383354 1,01905748 

1,04772889 0,91466787 0,87457975 0,9513057 0,99767848 0,99527603 

0,97851948 0,98437995 0,96028972 1,01041679 0,96011391 0,95851542 

0,96666425 0,96583102 0,96380033 0,95395977 0,93386547 0,96060154 

1,01482987 1,05631208 1,00558728 0,98656954 0,98018866 0,97185569 

0,95644359 0,94946411 0,97773036 0,96520895 0,96195933 0,96110881 

1,03051313 1,01756078 1,0202875 1,00961606 0,99959155 0,97474071 

1,038721 1,03583244 1,06439916 1,04340812 1,02444032 1,00386318 

1,05371945 1,0746986 1,06260132 1,03711895 1,00690906 0,99644451 

1,04867998 1,04749733 1,03826569 1,0298375 0,99062295 0,9650736 

1,00552393 1,00362118 1,01753015 0,9905216 0,98055865 0,98558751 

0,99323547 0,98538637 0,99886412 1,00501194 0,9596919 0,98182042 

1,08671106 1,07811042 1,11834852 1,09812129 1,05892657 1,00515225 

1,01053688 1,03454148 1,04152277 0,99567224 0,99029385 0,99375702 

Fold Change of raw quantification cycles of CD3/28 stimulated T-cells compared to native T-cells of 

the same healthy controls.  

 

 

 



Table S7 qRT-PCR Primers and Probes for mRNA quantification 

Target/ Probe/ Primer direction Primer sequence 

SDHA #132 FW 5’-GAG GCA GGG TTT AAT ACA GCA- 3’ 

SDHA #132 RV 5’-CCA GTT GTC CTC CTC CAT GT- 3’ 

TBP #87 FW 5’-GAA CAT CAT GGA TCA GAA CAA CA- 3’ 

TBP #87 RV 5’-ATA GGG ATT CCG GGA GTC AT- 3’ 

IFN-γ #21 FW  5’ -GGC ATT TTG AAG AAT TGG AAA G- 3’ 

IFN-γ #21 RV  5’ -TTT GGA TGC TCT GGT CAT CTT- 3’ 

 

 

Table S8 Patient Characteristics: independent validation cohort T-cells | cardiopulmonary 
bypass surgery.  

Characteristics n 

Age, years (mean ± SD)  63.3 (± 11.1) 

Gender (male/ female) 6/5 

CPB-time, min (mean ± SD)  135.9 (± 41.3) 

Total time of surgery, min (mean ± SD)   297 (± 154.3) 

Type of cardiac surgery n 

Coronary artery bypass grafting 3 

Heart valve surgery 6 

Combined coronary artery bypass 
grafting and heart valve surgery 

2 

 

 

 



Table S9 Patient Characteristics: independent validation cohort whole blood cells | 
cardiopulmonary bypass surgery.  

Characteristics n 

Age, years (mean ± SD)  69.6 (± 6.5) 

Gender (male/ female) 6/3 

CPB-time, min (mean ± SD)  97.1 (± 33.1) 

Total time of surgery, min (mean ± SD)   212.3 (± 42.5) 

Type of cardiac surgery n 

Coronary artery bypass grafting 7 

Heart valve surgery 2 

Combined coronary artery bypass 
grafting and heart valve surgery 

0 

 



Supplementary Methods: 

 

mRNA quantification  

Expression of Interferon γ (IFN-γ) mRNA was determined using a LightCycler 480 instrument 

(Roche Diagnostics, Mannheim, Germany) as previously described 1. Succinate dehydrogenase 

subunit A (SDHA) and TATA Box Binding Protein (TBP) were used as reference genes in all 

experiments 2. In all reactions, equal amounts of RNA were used (for mRNA transcription 1000 ng of 

total RNA). Mean Target/Reference and Target/Reference standard deviation has been calculated. 

Determination of quantification cycles has been performed by the LightCycler software using the 

second derivative maximum method. Quantification cycle (Cq) cut-offs have been defined for mRNA 

(Cq 35) quantification. Cq values beyond cut-offs have been considered unspecific. qRT-PCR Primers 

and Probes are depicted in Table S7.  

 

Enzyme-Linked Immunosorbent Assay (ELISA) 

T-cells were harvested after 24 hours of cultivation. Supernatant was immediately stored at - 80°C. 

For quantification of IFN-γ, 100 μL of cell culture supernatant were analyzed using a 96-well 

enzyme-linked immunosorbent assay (LEGEND MAX Human Interferon γ [IFNγ] ELISA Kit, Cat. 

No. 430107; BioLegend, San Diego, CA) according to the manufacturer’s instructions. 

 

Patient recruitment: validation cohort 

Patients undergoing elective cardiopulmonary bypass (CPB) surgery have been enrolled (Patient 

characteristics are depicted in supplementary tables S8 and S9). Age <18 years, non-elective surgery, 

pregnancy, pre-existing malignancies, acute inflammation before surgery, organ transplantation and 

immunosuppression were defined as patient exclusion criteria. Prior to study enrolment, informed 

written consent was obtained from every patient. Blood was withdrawn before (T1) and after (T2) 

CPB.  
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