
Possible sources

of contamination Counter measuresStudy outline

Sampling:

Tissue handling:

Analysis

CARD-FISH

Aseptic environment with routinely hygiene control for bacteria

Minimizing distance/ time in air (<20 cm, <5 sec), cut under filtered CO
2

UV-ed collection tubes; Sterilized equipment

Sampling before cutting GI tract

Aseptic, sterilized surgical outfit

OP theatre air

OP equipment

Intestinal spill-over 

Surgeon

Lab air & environment

Experimenters skin, breath

Labware

Reagents

UV-ed laminar flow hood with HEPA filter in prePCR room

Long surgical gloves, disposable surgical gowns and surgical caps

 >90 minutes UV treatment

UV-ed MQ water, non-organic solutions

Negative controls for each isolation

Gene

expression

Circulating

Inflammation

Functional

approaches

75 patients with

laparoscopic RYGB, 

collection of adipose 

tissues and blood

Aliquoting, nucleic acid 

isolation, paraffin 

embedding

16S rRNA analysis

Amplification and 

Sequencing

Further experiments 

unrelated to bacterial 

contamination: 
Tissue specific expression of 

adipokines, inflammation 

genes

Measurment of circulating 

IL-6, TNF-α, CRP, LBP

Visualization of living 

bacteria

Immunohisto-

chemistry

Adipocyte size, 

Adipose tissue macrophages

Treatment of adipocyte 

cell culture with bacterial 

DNA

Qiime2, phyloseq, 

decontam, DESeq2, ...

Similar to tissue handling 

Similar to tissue handling

Additional PCR negative controls

All negative controls were included in sequencing

Computional approaches to address contamination using decontam R  

package (Davis et al., 2018)

Negative controls (empty filter or slide) for each step

Hybridization of adipose tissue borne, living bacteria increases

sensitivity of sequencing approach

Supporting evidence from independent experimental approaches
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