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Environmental
microbiology and
biotechnology

As part of their activities in the Environmental Microbiology and Biotechnology group, researchers develop knowledge, know-how and Jation to water, food and
n Expertise fields

by pathogenic

« Environmental microbiology, with a focus on water resources
« Antimicrobial compounds and materials

« Environmental applications of probiotics

« Sewer based epidemiology

Research Challenges

Microbial Risk Assessment in a One-Health perspective

Food and water are regularly contaminated by microorganisms along the production chains. Recent outbreaks of food-borne and waterborne micrabial infections highiight the increasing risk of microbial propagation in a globalised world. These problems are worsened by an increasing antibiotic resistance in bacteria
food, soi, sediment,..) in order to precisely characterise the risk associated with food or water production and consumption, water-based recreational activites, water reuse in agriculture or cites, The research group offer to private and public patners, among others

is engaged in way these interact with the matrices they encountered (water, air,

« Development of monitoring tools for tracking contamination in environment or industry (water, food). Tt ed bi i oy tools and analytical chemistry analyses for assessing viruses, parasites, bacteria o algae and their relevant properties such as toxin production or antibiotic resistance.
+ Development of rapid diagnostic tool such as aptamer-based biosensors for viruses of MALDI-ToF mennﬁca(mn ua(abases of an(\b\ull( ves\stan(e in bacteria
. and public health epidemiology, e.g. for pathogens such a: i a

« Assessment of the fate and o of pathogens in surface water nrgvnundwa(ev in a drinking water protection perspective;
« Background or emerg: ing
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SEWER-Based Epidemiology
For 15 years, LIST has been investigating circulation of microbial pathogens in human populations through the monitoring of wastewater. This competence has been particularly useful when data from the group has fed the decision-making process of the Luxembourg's government during the SARS-CoV-2 sanitary crisis. The research group offer to:

« Determine the diversity of bacterial strains and virus TeEEEm in human population
. Advlse ‘governments on the evolution of epidemics or pandeics such as SARS-CoV-
‘media and citizens about Y during crises

Clean-Tech related to microorganisms
Fighting order

to the Increasing microbia risk generated by the globalisation. Researchers develop innovative decontamination processes for food- or water-based businesses. The research group offers to private or public partners:
« Development of technologies based on cold atmospheric plasma for the decontamination of inert surfaces or food it

« Validation and marketing of new decontamination processes such as chemical additives, material structures, phnm:a!aly!\c reactions or plasma treatments for example

Development of Clean-Tech based on Microbial Product:

ucts
Researchers develop greener alternatives to classical treatments for water infrastructures, bottled water i
support:

dustry, food industry, hospitals,... using beneficial microorganisms (such as probiotics or microbial enzymes) to eliminate pathogenic or chemical as icals (antibiotics in particular), in wastewater or on building materials (polymers stainless steel, etc.). We

to private companies the following

« Selection, of interesting phages for industrial purposes
« Reference and manage microbial strains inthe 2 managed by LIST
« Produce free or fixed bacterial enzymes or other compounds for de:onmmma(mn systems

Application areas

« Microbial risk assessment and management

« Cleaning technologies

assets

« Innovative biosensors for waterbore viruses

« Risk assessment tools for bathing areas affected by cyanobacteria
« Isolation, characterization and culture platform for probiotics

« Culture collection of pathogenic bacteria such as Campylobacter

Equipment

« Fully equipped biosafety level 2 lab
« lllumina MiSeq sequencer

* aPCR

« Surface Plasmon Resonance

« Cell culture lab.

« Water-solid separation lab with ultrafitration and ultracentrifugation
« Anaerobic culture chamber

« Cold atmospheric plasma generator
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