
1 

 

Supplementary file 

 

 

Antibiotic induced gut microbiota disruption during human endotoxemia: a 

randomized controlled study 

 

Jacqueline M. Lankelma, Duncan R. Cranendonk, Clara Belzer, Alex F. de Vos, Rene Lutter, 

Willem M. de Vos, Tom van der Poll, W. Joost Wiersinga
 
 



2 

 

Supplementary Methods 

 

 

Subjects 

Prior to participation, subjects underwent a medical screening including medical history, 

physical examination, hematological and biochemical screening and electrocardiograms. 

Participants were excluded if they smoked, used medication, had used any kind of antibiotics 

within one year, if they had an abnormal bowel frequency (<3 bowel movements per week or 

> 3 per day) or travel planned during the study period. Subjects did not use any nutritional 

supplements or probiotics and did not follow a vegetarian diet, nor were they given dietary 

instructions. Randomization was performed using a pre-randomized list. Subjects in the 

antibiotics group received ciprofloxacin 500 mg bid (Actavis, Baarn, The Netherlands), 

vancomycin 500 mg tid (Eurocept, Houten, The Netherlands) and metronidazole 500 mg tid 

(Pharmachemie, Haarlem, The Netherlands) for seven days. Mean age in the control group 

was 22.4 ± 1.5 years and 22.4 ± 3.9 years in the antibiotics group. Mean body mass index 

was 22.4 ± 2.4 kg/m
2
 in the control group and 21.8 ± 1.4 kg/m

2
 in the antibiotics group. 

 

 

Whole blood stimulation 

For ex vivo stimulations, heparinized whole blood (sodium heparin-containing vacutainers, 

BD) was mixed with an equal volume of RPMI 1640 medium (Invitrogen Life Technologies) 

containing LPS (E. coli 0111:B4, ultrapure; 100 ng/ml end concentration; InvivoGen), 

PAM3CSK4 (1 ug/mL end concentration; InvivoGen) or Flagellin (S. typhimurium, ultrapure; 

0.1 ug/mL end concentration; InvivoGen). For bacterial stimulation, Streptococcus 



3 

 

pneumoniae serotype 2 (D39), Klebsiella pneumoniae serotype 2 and Escherichia coli 

O18:K1 were grown until mid-log phase, washed with sterile saline, heat killed at 70°C for 

30 min and used at an end concentration of 1x10
8
 CFU/mL. All stimuli were pre-diluted in 

RPMI medium and stored in aliquots at -20°C. After incubation for four hours at 37
o
C, 

supernatant was obtained by centrifugation (1750 rcf at 4
o
C, 10 min) and immediately stored 

at -20
o
C. 

 

Microbiota analysis 

Fresh stool samples were stored at -20°C and transferred to -80°C within 24 hours. DNA was 

isolated using a bead-beating protocol as previously described [1]. Samples were prepared for 

Illumina Miseq sequencing using a two-step protocol for bacterial 16s rRNA amplification. 

The V1-V2 region of the 16S rRNA gene fragments was amplified using universal primers 

27F and 338R [1]. In the second step, barcode Unitag1 was added on the 3’ end (5’-

GAGCCGTAGCCAGTCTGC-3’) of the forward primer and Unitag2 (5’-

GCCGTGACCGTGACATCG-3’) to the reverse primer.  

The PCR program was as follows: 98°C for 30 seconds, then 25 cycles of 98°C for 10 

seconds, 56°C for 20 seconds and 72°C for 20 seconds, followed by a final extension at 72°C 

for 10 minutes. 5μL of PCR product was used in a second PCR to add the 8 nucleotide 

sample specific barcodes. The PCR program started with an activation step at 98°C for 30 

seconds, followed by 5 cycles of 98°C for 10 seconds, 52°C for 20 seconds and 72°C for 20 

seconds, finishing with an extension step at 72°C for 10 minutes. The PCR product was 

purified using Highprep PCR clean-up magnetic beads (Magbio, London, UK). The 

concentration of the cleaned PCR product was measured with a Qubit dsDNA BR Assay Kit 

(Thermo Fischer, Waltham, MA, USA) in a Qubit 2.0 device (Thermo Fischer). Finally, the 
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samples were pooled equimolarly with 48 samples per library (including 2 mock 

communities as an internal standard), after which the libraries were concentrated with 

Highprep PCR beads (Magbio). The samples were analysed on the Illumina MiSeq 

sequencing platform (Illumina, San Diego, CA, USA). 

Data was analysed using the QIIME software package. Fasta data was demultiplexed and 

filtered using default settings. Sequences were denoised using Acacia, followed by chimera 

removal using the Usearch algorithm. After filtering, denoising and chimera removal, 

UCLUST software was used to pick operational taxonomic units (OTUs) with 97% sequence 

similarity. A representative sequence from each OTU was picked and taxonomy assigned 

using the SILVA 111 reference database clustered at 97% similarity and complying with the 

six taxonomic levels of Ribosomal Database Project (RDP) classifier. The obtained OTU 

table was filtered for OTUs with a total observation count of less than two and for OTUs that 

were present in less than two samples. 
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Supplementary Figure legends 

Figure S1. No effect of antibiotics induced microbiota disruption on LPS tolerance during 

human endotoxemia. Upon in vivo exposure to LPS, ex vivo restimulation of blood leads to 

decreased cytokine production in response to not only LPS itself, but also TLR2 and -5 

ligands and heat-killed bacteria. Levels of TNF-α (A, D), IL-1β (B, E) and IL-6 (C, F) (all in 

pg/mL) in supernatant of whole blood (drawn at t=0 before LPS infusion or t=4 hours after 

LPS infusion), stimulated for four hours with 1 ug/mL PAM3CSK4 (A-C) or 0.1 ug/mL 

flagellin (D-F). Alternatively, whole blood was stimulated for four hours with Streptococcus 

pneumoniae (G), Klebsiella pneumoniae (H) or Escherichia coli (I) (all 1x10
8
 CFU/mL).

TNF-α was measured in supernatant and corrected for the number of monocytes per L blood 

(all in pg/mL supernatant/10
9
 monocytes/L, on the y-axis shortened to pg/mL). Bars represent

mean ± SEM; samples are obtained pre- (-, t=0) or post (+, t=4) LPS injection as indicated. 
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