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Research Field and Subjects

A multidisciplinary range of genomics/post-genomics, bioche-
mical, and biophysical approaches are used to study the func-
tion of genes that are involved in carbon metabolism, in cell
wall biosynthesis, and in the mechanisms of stress response of
different LAB species (Lactobacillus plantarum, Lactococcus lac-
tis and Streptococcus thermophilus).

Applications are in the following biotechnological areas:
1. Live mucosal vaccine vectors. 
Strains of Lactobacillus plantarum are engineered to produce
and deliver antigens to the nasal, vaginal or intestinal mucosa,
using the mouse as an experimental system (in collaboration
with Institut Pasteur-Lille). Mutants defective in the biosynthesis
of the cell wall are constructed to enhance the local immune
response, and to prevent uncontrolled release of the genetical-
ly modified microorganisms into the environment.
2. Second-generation probiotics. 
Strains of Lactobacillus plantarum are engineered to be used as
dietary adjuncts to deliver/remove compounds with a benefi-
cial/detrimental effect on human health, in particular produc-
tion of low-calory sugars or ammonium removal.
3. Metabolic engineering of dairy starters.
Dairy starters are engineered to produce yoghurt, cheese, but-
termilk with improved health and organoleptic properties, in
particular through the re-routing of the pyruvate flux towards
the production of lactate isomers, aroma (diacetyl, acetaldehy-
de, acetate) and natural sweeteners (polyols, alanine).
Futhermore, LAB offers strong perpectives in their use as cell
factory for metabolite production.
4. Genomics and post-genomics. 
The complete sequence and the analysis of the genome of
Streptococcus thermophilus (yoghurt starter and sole non-
pathogenic streptococcus) has been established. DNA microar-
rays are currently being used for global transcriptomic analyses.

Products and Services

Gene knockout in LAB
Heterologous expression in LAB

Genome assembly and annotation
Bioinformatics tools for DNA microarrays design and managment
Small scale fermentation facilities and analysis of fermentation

products 

Main Equipment

Small scale fermentors
HPLC
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Awards

Food Ingredients Research Award (Paris, 1999, NIZO food
research/UCL, M. kleerebezem and P. Hols) on  “Efficient ‘in-
situ’ production of L-Alanine sweetener in dairy food products”

Partnership

Members of Institut des Sciences de la Vie (ISV) research group
Participant in three EU-RTD projects (Labdel, Deprohealth,

Nutracells)
Participant in two Région Wallonne projects
(First Europe-Dadmas, Waleo-Encefala)
European collaborations with WCFS (Ede, Nl), INRA (Jouy en

Josas, Fr), IPL (Lille, Fr)
Eurogentec (DNA microarrays)
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