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SCIENTIFIC SECTION OF THE PROPOSAL

MAIN LANGUAGE CHOSEN = ENGLISH

This part includes the following elements:

—_

. Description of the research project

2. Comments on changes made in the research project in case
of resubmission (optional)

3. Activities report on the first year of doctorate (ONLY for 1st

grant - 2" year)*

Potential interdisciplinary approach of the research project

(optional)

Description of the work environment

Summary of the master’s thesis or equivalent

Additionnal comments (optional)

Ph.D. work calendar per month

&

©®NoO»

* 415t grant - 2" year” applicants have already worked on a full-time
basis for one year full time equivalent on the Ph.D. project
submitted to the FRIA.

The applicant must fill in the sections below and convert the file
into an unprotected PDF before appending it to the online
application form.

The F.R.S.-FNRS insists on strict compliance with the instructions
given for each part of the proposal (scientific section relevant to the
instrument selected, number of pages allowed for the documents to
be enclosed with the application form...) and stresses again the
sovereign consideration of the juries in case the file would exceed the
applicable page limit.

1. DESCRIPTION OF THE RESEARCH PROJECT

The written project must be made up of 4 parts (max. 4 pages) according to the structure below, accompanied by a
reference bibliography (max. 1 page besides the 4 pages dedicated to the project) listed by order of appearance
within the text.

Graphs and tables may be added (max. 2 pages).

[Enter text here. Format: Arial 12, single space]

1.1 Goals of the research

Pseudomonas aeruginosa is a Gram-negative opportunistic pathogen responsible for severe
infections. Its high propensity to develop antibiotic resistance, recognized by the World Health
Organization as a priority threat, makes conventional antibiotic therapy increasingly ineffective.
Therefore, there is an urgent need to develop alternative therapeutic strategies. One promising
approach, anti-virulence therapy, targets bacterial virulence factors that mediate tissues damage,
immune evasion, or biofilm formation, thereby reducing pathogenicity without directly killing the
bacteria. This approach therefore minimizes selective pressure for resistance and preserves the
beneficial microbiome. The aim of this project is to develop nano-antibodies, to specifically
inhibit two major extracellular lipolytic enzymes of Pseudomonas aeruginosa, Lipase A
(LipA) and Esterase A (EstA), which play key roles in the pathogenesis of P. aeruginosa, and to
investigate their therapeutic efficiency in Galleria mellonella larvae model.
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1.2 State of the art

Pseudomonas aeruginosa is a Gram-negative, opportunistic pathogen and a leading cause of
nosocomial infections including pneumonia and urinary tract infections in hospitalized patients
with other underlying conditions '. Moreover, chronic P. aeruginosa infections are common in the
lungs of patients with cystic fibrosis or chronic obstructive pulmonary disease (COPD) and are
associated with high morbidity and mortality in this population 2. P. aeruginosa is also associated
with colonisation of burns and wounds, and the formation of abscesses 3. Globally, this bacterium
was associated with more than 300,000 deaths in 2019 4. The World Health Organization (WHQO)
lists P. aeruginosa among priority pathogens due to its high capacity to develop antibiotic
resistance °. Since its antibiotic resistance is outpacing the development of new antibiotics,
new therapeutic alternatives are urgently needed to combat it. P. aeruginosa produces a
wide variety of virulence factors, which are all involved in the initiation and/or establishment of
infectious processes including the formation of biofilms ©. These factors include not only proteins
such as toxins, proteases, lipases, and phospholipases, but also non-protein compounds such as
rhamnolipids "-°. Neutralizing virulence factors, a strategy referred to as the anti-virulence
approach, is gaining growing interest to combat infectious diseases 7%'2. By neutralizing
virulence factors, this approach aims to reduce bacterial virulence and infectivity without directly
killing of the bacteria. There is, therefore, less selective pressure on the bacterial survival, making
it less likely to induce drug resistance ''. In addition, it is pathogen-specific and does not,
therefore, affect the beneficial microbiome 3. Some virulence factors primarily damage the host,
while others protect the bacterium, such as those involved in biofilm formation or immune evasion.
Targeting these protective factors can weaken bacterial defenses and enhance antibiotic
susceptibility 4. Moreover, synergistic effects have been observed when multiple virulence
factors are targeted simultaneously '4'5. As a result, anti-virulence drugs are being developed
not only as stand-alone prophylactic or therapeutic agents targeting one or more virulence factors,
but also for combinatorial use with conventional antibiotics. Anti-virulence molecules in clinics are
targeting toxins from Bacillus anthracis and Clostridium botulinum '3. As far as P. aeruginosa is
concerned, there are several small molecules and monoclonal antibodies targeting extracellular
virulence factors (e.g., type lll secretion system, molecules involved in biofilm formation or
structure such as DNABII proteins) in clinical trials '> and many are in preclinical stages targeting
a wide range of virulence factors ''. The group of M. Dumoulin has recently developed a nano-
antibody (VHH) specifically and efficiently inhibiting elastase B (LasB) (Ki ~ 10 nM range), the
major protease secreted by P. aeruginosa (Figure 1, Annexes). The aim of this project is to
develop nano-antibodies to neutralize two major lipolytic extracellular enzymes of P.
aeruginosa, Lipase A (LipA) and esterase A (EstA), with the goal of creating a multitargeted
therapeutic strategy in combination with the anti-LasB VHH. Although these enzymes are
recognized as maijor virulence factors, there is only a limited number of studies exploring the
generation of specific inhibitory molecules against them, highlighting the novelty and potential
impact of this approach.

Lipase A (LipA, 30 kDa), is secreted via the type Il secretion pathway and is involved in the
transcriptional regulation of the pvdS gene, and thus in the production of the sigma factor PvdS,
which controls and regulates the expression of several other determinant virulence factors in P.
aeruginosa, including the siderophore pyoverdine, the protease PrpL, the exotoxin A and the
toxins ExoS and ExoT '6'7. Consequently, LipA affects key processes required for the full
virulence of P. aeruginosa '® (Figure 2, Annexes).

Esterase A (EstA, 66 kDa), is made of two structural domains: a C-terminal B-barrel domain
anchoring the protein to the outer membrane and an extracellular N-ter catalytic domain '°. EstA
is required to produce rhamnolipids which play a multifactorial role in P. aeruginosa infection
including uptake of hydrophobic substrates, biofilm formation, inhibition of phagocytosis,
bacterium mobility (swimming, twitching, swarming) and host cell hemolysis 2°. It is required for
full virulence in a rat model of chronic pulmonary infection 2! (Figure 2, Annexes).

VHHs also referred to as Nanobodies® or Nano-antibodies are single-domain antibody fragments
derived from heavy-chain-only antibodies produced by camelids 2. Despite their small size, the
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affinity of VHHSs for their target is comparable to that of classical antibodies. Because of their small
size, VHHSs display a series of remarkable properties including high stability and solubility, easy
production in Escherichia coli, easy modification by genetic engineering to adapt their properties
to the needs of a given application, high tissue penetration, and an ability to target, via a long
CDR3 (Complementary Determining Region 3), cryptic epitopes generally inaccessible to
conventional antibodies such as enzymes active sites 2324, Several enzymes inhibitory VHHs
have been described in the literature (e.g., against hen lysozyme 2° and or the matrix
metalloproteinase 2 26. Antibodies and antibody fragments, including VHHs, present the
advantages of high affinity and target specificity and thereby fewer adverse events compared to
small molecule drugs #’. Finally, it is important to underline that three VHHs have been approved
for clinical use and more than twenty are in clinical trials 2. All these properties, make VHHs
molecules of choice to inhibit LipA and EstA.

1.3 Research project

The aim of this project is to develop nano-antibodies to neutralize two major lipolytic
extracellular enzymes of P. aeruginosa, Lipase A (LipA) and Esterase A (EstA) with the
goal of creating a multitargeted therapeutic strategy in combination with the anti-LasB
VHH already available.

The work can be divided into 3 work packages:
1.3.1. Selection of anti-LipA and anti-EstA VHHs (WP1).

Production of LipA and EstA: LipA and the catalytic domain of EstA will be produced and
subsequently purified following established protocols °2%3°. The gene coding for each enzyme,
optimized for E. coli codon usage, and cloned into pET20b will be ordered from Gencust. The
enzymes will be produced in the periplasm of E. coli BL21 DES3 in the presence of a C-terminal
Histidine tag. They will be purified from the periplasmic extract by an immobilized metal affinity
chromatography (IMAC), followed by a size-exclusion chromatography. Quality controls will be
performed to confirm their proper folding and integrity including mass spectrometry analysis,
SEC-MALS, circular dichroism spectra and determination of specific activities following hydrolysis
of specific substrates (i.e., p-nitrophenyl caproate (p-NPC) for EstA 2° and p-nitrophenyl palmitate
(p-NPP) for LipA 37).

Immunisation: One alpaca and one llama will be immunized with the two enzymes. The
immunizations (6 injections at weekly intervals, 100 pg/injection with Gerbu adjuvant) will be
outsourced at CER (Aye, Belgium).

Creation of the immune libraries: After the last injection, about 80 mL of blood from the
immunized animals will be collected and total RNAs will be isolated from this blood and used to
create the two phage libraries containing the genes coding for the VHHs using established
protocols 2.

Selection of VHHs: VHHs specific for LipA and EstA will be selected by phage display using
original protocols developed in our laboratory to select enzyme inhibitory VHHs against other
enzymes. The two pannings will be carried out in parallel using the Kingfisher equipment available
at the AlpaNano platform. Usually, 3 rounds of selection are enough to enrich the library with
VHHs directed against the antigen of interest. For each panning campaign, about 400 clones,
selected randomly (200 for the 2" and 200 for the 3™ round of panning), will be screened by
ELISA using the robotic platform for high-throughput microplate mutagenesis and purification of
CIP (Robotein®, http://www.robotein.ulg.ac.be/equipment), to confirm their specificity for their
respective antigens.

Selection of inhibitory VHHs: The inhibitory activity of the positive clones will be screened using
a high-throughput protocol using the Ellipse robot (ASM) for automated enzyme activity
measurements available at CIP using the periplasmic extracts. The activity will be monitored by
following the hydrolysis of specific substrates. In the very unlikely case that this procedure does

3



FRIA CALL 2025 — FRIA-B1

not allow the selection of inhibitory VHHSs, all the clones selected during rounds 2 and 3 of panning
will be submitted to Next Generation Sequencing (NGS) in order to identify the families of VHHs
present in low amounts and therefore difficult to isolate using the standard screening procedure.
If necessary, new panning campaigns with alternative set-ups will be carried out.

1.3.2. In vitro characterization of the selected anti-LipA and anti-EstA VHHs (WP2)

Production of the VHHSs: All the inhibitory VHHs will be produced in E. coli in larger amounts
and purified according to established protocols 2.

In vitro characterization: The affinity of the VHHSs for their respective antigen will be measured
using the Octet technology available at the Robotein® platform. For each antigen, competition
experiments will be carried out to determine if the VHHs of different families bind to the same or
different epitopes on the surface of their respective antigen. The inhibition constants for the
hydrolysis of p-NPC for EstA 2° and p-NPP for LipA 3! will be determined from enzymatic
experiments carried out at different ratios of VHHs. The mechanism of inhibition will be
determined by measuring the rate of hydrolysis of p-NPC for EstA and p-NPP for LipA at different
concentrations of both the substrate and VHH.

The thermodynamic stability of the VHHs will be determined by analyzing the equilibrium transition
curves induced by different denaturing agents (heat and urea) and measured by intrinsic
fluorescence and circular dichroism in the far UV. Stability towards forced oxidation and
deamidation will be also monitored to investigate the developability of the VHHs 24, The stability
of the VHHSs in the supernatant of culture of P. aeruginosa and in wounds exudates from patients
infected with P. aeruginosa will be investigated by Western Blot (WB).

From the results of all these experiments, for each targeted enzyme, the inhibitory VHH
exhibiting the optimal properties will be selected for the rest of the project. In order to better
understand the mechanism of inhibition, the X-ray structure of the VHH-target complexes will be
determined (Collaboration with F. Kerff, CIP, ULiege). If no crystal can be obtained, other
approach such as HDX-MS or cryo-electron microscopy will be envisioned.

1.3.3. Therapeutic efficacy studies (WP3)
Studies on P. aeruginosa cultures:

Inhibition of enzymatic activity of LipA and EstA. P. aeruginosa PAO1 will be cultured in conditions
enhancing the production of virulence factors 33, The inhibitory LipA activity of the VHHs will be
investigated using the supernatant of culture at different time points during growth using p-NPP

as substrate. Cell extracts will be used to monitor the inhibition of EstA using p-NPC as substrate
20

Inhibition of biofilm formation (anti-EstA VHH). The formation of biofilm will be monitored using
the crystal violet assay in a microplate at different time points 34. The selected VHH will be added
at different ratios at the start of the bacterial culture.

Inhibition of the production of rhamnolipids (anti-EstA VHH). The concentration of rhamnolipids
will be quantified via the orcinol assay as described in 2°. It is a colorimetric test to determine the
amount of hexose sugar and it will be carried out in the culture supernatant. A calibration curve
will be prepared with rhamnose.

Effects of the VHHs on the mobility of P. aeruginosa (anti-EstA VHH). The effects of the inhibitory
VHHs on the different type of mobility will be carried out according to established protocols 3°
using agar-based assays in which the agar concentration varies depending on the mobility mode
(swimming: ~0.3% agar, swarming: ~ 0.5 % agar + NH,CI and twitching: stab inoculation into
~1.5% agar).

Effects of the VHHs on the production of pyoverdine (anti-LipA VHH). Pyoverdine will be
quantified using a fluorimetric assay, which measures its natural fluorescence (excitation at
400 nm, emission at 460 nm) in culture supernatants?®.
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Effects of the VHHs on the transcription levels of the pvdS gene (anti-LipA VHH). The
transcriptional level of the pvdS gene will be measured by gPCR as described in 8.

All the above assays will be carried out using various concentrations of VHHs. The effect of anti-
LipA and anti-EstA VHHSs will be investigated both alone and in combination.

Inhibition of enzymatic activity in biological samples: The ability of the VHHSs to inhibit their
respective enzyme will be investigated in wounds exudates from patients affected with P.
aeruginosa using the same enzymatic assay as described above. The wound exudate samples
will be provided by the group of Dr Alexander Nystrom from the University of Freiburg (Department
of Dermatology, Germany).

In vivo studies in Galleria mellonella: The efficacy of the anti-LipA and anti-EstA VHHs will be
assessed in infection models of G. mellonella larvae. These experiments will be carried out in the
laboratory of Dr Damien Thiry (University of Liége) 3. This model displays a significant correlation
with mouse model and is therefore considered as a powerful tool to investigate pathogenicity in
the context of mammalian infections 3. The model can be generated by injecting a bacterial
suspension into the G. mellonella larvae. Groups of larvae will be infected with inocula of P.
aeruginosa (25 x 10" CFU/mL to 2.5 x 103 CFU/mL). Different doses of VHHs will be delivered
and larvae survival will be monitored over time. Moreover, after sacrificing the larvae, bacterial
load and the amount of LipA and EstA will be quantified by enzymatic assays. The efficacy of the
anti-LipA and anti-EstA will be investigated separately and in combination. The synergistic effect
with anti-LasB VHH will also be investigated. The Spearman—Karber Method 3° will be used to
estimate the Lethal Dose causing 50% mortality (LDso). cAb-Bcll10, a VHH specific of the beta-
lactamase Bcll10, will be used as a negative control in these experiments.

1.4 Work plan (to be described for the whole duration of the project)
A Gantt diagram with the different WP is shown in section 8 and the schematic representation of
the workflow is given in Figure 3 (Annexes).
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1.6 Annexes
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1.3.1 Selection of VHHs inhibiting LipA and EstA
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Figure 3: Schematic representation of the workflow. In the very unlikely case that this procedure
does not allow the selection of inhibitory VHHSs, all the clones selected during rounds 2 and 3 of
panning will be submitted to Next Generation Sequencing (NGS) in order to identify the families
of VHHs present in low amounts and therefore difficult to isolate using the standard screening
procedure (Arrow 1). If necessary new panning campaigns with alternative set-ups will be carried
out (e.g., modification of the method of immobilisation of the antigen, alternative elution methods)

(Arrow 2).
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2. COMMENTS ON CHANGES MADE IN THE RESEARCH PROJECT IN CASE OF
RESUBMISSION (OPTIONAL)

In case of former application submitted to the F.R.S.-FNRS via the same funding instrument, please specify the main
changes made in your funding application following previous submission, identifying comments from experts that you
may have taken into account (max. 1 page).

[Enter text here. Format: Arial 12, single space]

3. ACTIVITIES REPORT ON THE FIRST YEAR OF DOCTORATE

ONLY FOR “15T GRANT - 2"° YEAR”’

Please write a brief report (max. 2 pages) underlining the progress of your research during the first year of your
doctorate.

[Enter text here. Format: Arial 12, single space]

4. POTENTIAL INTERDISCIPLINARY APPROACH OF THE RESEARCH PROJECT
(OPTIONAL)

If applicable, please identify the interdisciplinary approach of your research project (max. 1 page).

This highly interdisciplinary project requires expertise in the generation of VHHs in alpacas/llamas (1)
and their selection by phage display (2), in protein production by recombinant technology in E. coli
(3), in physico-chemical and functional characterization of proteins (enzyme activity, affinity, epitope
binning, and stability, etc) (4), in structural biology (5), in the culture of Pseudomonas aeruginosa
(growth curve, formation of biofilm, mobility, etc.) (6) and in in vivo experiments in Galleria mellonella
(7). The expertise (1) will be outsourced to the CER-group (Aye, Belgium). The expertise (2-4) and
(6) will be provided by the group of the promoter, Dr M. Dumoulin. Expertise (5) will be provided by
the group of Dr F. Kerff (X-ray crystallography), with whom the promoter has a longstanding
collaboration and the group of A. Vanden Broeck (Cryo-EM). HDX-MS experiments will be done in
the laboratory of Prof. Polverino de Laureto at the University of Padova (ltaly) with whom the promoter
has already collaborated to map the epitopes of several VHHs directed against neutrophil elastase.
The expertise (7) is available in the group of Dr Damien Thiry (Bactériologie vétérinaire et maladies
bactériennes animales, Faculty of Veterinary Medicine, ULige), with whom the group of the promoter
is currently collaborating in the framework of the anti-LasB VHHSs.

In late 2019, the promoter has set up a phage display lab in CIP (AlpaNano, www.alpanano.uliege.be)
to select VHHs (or other proteins) from immune or synthetic libraries. Since then, the group has
created 8 immune libraries from which more than 150 VHHs have been selected against 20 different
antigens. The NEPTUNS lab has developed several approaches to favour the selection of enzyme
inhibitory VHHs. Using these approaches, it has selected VHHs fully inhibiting the human neutrophil
elastase, elastase B from Pseudomonas aeruginosa (LasB), the beta-lactamase NDM1, the beta-
lactamase CMY2 and the protease Bone morphogenetic protein 1 (BMP1). The expertise strongly
supports the feasibility of the project. The NEPTUNS group has all the expertise for the in vitro
characterization of the VHHs. This includes the determination of their affinity, their specificity, their
thermodynamic stability, and their biologic activity (i.e., inhibition of amyloid fibril formation, inhibition
of enzymes, etc.) and their engineering to adapt their properties (affinity, stability, immunogenicity,
versatility to be labelled, creation of bispecific or biparatopic constructs) to requirements of their
applications.

10



FRIA CALL 2025 — FRIA-B1

The promoter is involved in two projects related to the anti-virulence therapeutic approach: (i) an
interuniversity FRS-FNRS PDR (2021-2025) together with the group of Rita Vanbever (UCLouvain)
aiming at generating VHHSs inhibiting the Pseudomonas elastase LasB; and the MSCA REMOD-
HEALING (2025-2029) which aims at deciphering the role of proteases (endogenous and from
bacterial origin) in extracellular matrix remodelling in cutaneous wounds to promote better
healing.

5. DESCRIPTION OF THE WORK ENVIRONMENT

Please provide the information accounting for the adequacy of the environment (available intellectual and/or material
means) to carry out the research as detailed in the submitted project. Please specify the assets of the research
environment related to the project and the main publications of the laboratory/promoter (max. 1 page).

[Enter text here. Format: Arial 12, single space]

NEPTUNS is part of the Center for Protein Engineering (CIP) at the ULiege. Based on the expertise
of ten principal investigators various research themes, all centred on proteins, are developed including
antibiotic resistance, protein folding, protein misfolding and aggregation, protein engineering,
Streptomyces genetics and development, bacterial cell walls and cell division. The research projects
are therefore varied and interdisciplinary; they are enriching for each lab member. Exchanges of
scientific expertise are stimulated through regular lab meetings and equipment is shared between the
Principal Investigator teams.

All the techniques, equipment and associated expertise needed to carry out the project are
available in the Center for Protein Engineering or available through collaborations.

From the Center for Protein Engineering (C.1.P., www.cip.ulg.ac.be), the group of M. Dumoulin has
access to all the modern equipment needed for research in protein chemistry and molecular biology.
The CIP has developed, a 'Production and Purification' platform (Protein Factory) and a robotic
platform for high-throughput microplate mutagenesis and purification (Robotein®). The use of the
equipment from these platforms (www.proteinfactory.ulg.ac.be/equipment and
www.robotein.ulg.ac.be) will allow us to efficiently produce and purify the VHHSs of interest in sufficient
quantities and to characterize them.

The equipment available in these two platforms includes: various incubators/shakers, fermenters
(from 1 to 15 L), a range of purification systems (three NGC Chromatography Systems from Bio-Rad,
two AKTA Prime, one AKTA Purifier 100, one AKTA Explorer 100, three AKTA Explorer 10S 2D LC
with an autosampler and a Frac 950 Collector (Deepwell, microtitre plates) for 2D chromatography
from GE Healthcare), a liquid handling workstation, an EasyPick Microlab STARIlet workstation, a
Microlab STAR Microfluidics Capillary Electrophoresis for protein characterization, an Octet HTX
platform for measuring biomolecule interactions, and 1 SEC-MALS (size exclusion chromatography-
multiangle light scattering).

CIP equipment also includes: all equipment for classical molecular biology work, fluorescence
spectrophotometers, UV/visible absorbance and circular dichroism, fluorescence and UV / visible
absorbance spectrophotometers for microplates and an Ellipse robot (ASM) to carry out high-
throughput enzyme activity measurements.

The group of the promoter has set-up a platform (AlpaNano) to generate and select VHHs from large
combinatorial libraries. The equipment of this platform includes several hoods, a spectrophotometer,
two incubators and a Kingfisher-Flex robot.

6. SUMMARY OF THE MASTER’S THESIS OR EQUIVALENT

Please provide a summary of your master’s thesis or any equivalent, even if you have not graduated yet (max.

1 page).

[Enter text here. Format: Arial 12, single space]
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My master’s thesis is divided into two distinct projects with a common focus on the selection and
characterization of Nanobodies® (VHHSs). VHHSs are binding domains of heavy-chains antibodies
found in the blood of Camelidae. Discovered in 1989, VHHs possess many interesting properties
that have led to their increased use in both fundamental research and in biotechnological and
medical applications. The first project focuses on TFIP11. TFIP11 is a protein involved in
numerous interactions, particularly via its G-Patch domain, with several important components of
the spliceosome. These interactions are not always possible due to the presence or the absence
of reversible post-translational modifications, which means that splicing may not occur. Currently,
the necessary and sufficient post-translational modifications required to ensure TFIP11’s function
within the spliceosome are unknown. This first project aims to select VHHSs targeting the G-Patch,
specifically focusing on two post-translational modifications. The goal is to conduct experiments
such as in vivo visualization to determine the presence or the absence of post-translational
modifications and better understand their role in the formation of the spliceosome. To achieve the
selection of VHHSs, a panning by phage display was carried out from an immune library of VHHs
genes, followed by a screening via an ELISA have been performed. The selected VHHs were
produced in E. coli and purified before being characterized. In this project, only one VHH was
selected, but after characterization by ELISA and Biolayer interferometry (BLI), it unfortunately
did not bind to the G-Patch. The second project concerns the LasB metalloprotease from
Pseudomonas aeruginosa. P. aeruginosa is an opportunistic pathogenic bacterium in the top 3 of
antibiotic-resistant strains responsible for more than 500,000 deaths in 2019. The LasB protease
is a zinc metalloprotease and is one of the main virulence factors secreted by P. aeruginosa,
causing damage to host tissues and affecting the immune response. No effective and selective
inhibitors have yet been found. This second project aims to select VHHs targeting LasB,
specifically inhibiting LasB effectively and selectively. To achieve this aim, the same strategy as
that described above for TFIP11 was carried out. The selected VHHs were produced and purified
and their ability to bind/inhibit LasB was investigated. In this project, only one VHH was selected,
but after characterization tests (BLI), it unfortunately did not bind to LasB.

7. ADDITIONAL COMMENTS (OPTIONAL)

If you want to communicate elements that have not been mentioned elsewhere in the file, please provide this
information below in max. 2 pages.

Please note that in case the presented project provides for the involvement of patients and/or human or animal
subjects, it is important that the project includes justifications on the planned sample size (number of subjects
included in the study/studies) and how the size is relevant (based on statistical power calculations, for instance). It is
also important to explain how the number of patients/subjects expected can be reached. In case the project provides
for the involvement of patients and/or subjects, please provide those pieces of information under this section (if not
already mentioned elsewhere in the project). Ultimately, this information (or the lack of information) may be taken
into account by experts in the frame of the evaluation of your funding application

1. Parts of the work involve the culture of P. aeruginosa which requires the use of an L2 biosafety
cabinet. Such equipment is available both at CIP and in the laboratory of Dr Damien Thiry. The
group of M. Dumoulin is currently working with several strains of P. aeruginosa in the context of
an FRS-FNRS interuniversity project aiming at inhibiting the metalloprotease LasB with VHHs.
Thus, all the expertise to work in an L2 biosafety cabinet is available as well as some of the
downstream analyses (quantification of biofilm formation, enzyme inhibition from supernatant).

2. Wounds exudate samples will be provided by the group of Dr Alexander Nystrdm from the
University of Freiburg (Department of Dermatology, Germany).with whom M. Dumoulin is
collaborating within the MSCA project ROMOD-HEALING, which aim at deciphering the role of
proteases in Extracellular Matrix Remodelling in Cutaneous Wounds to Promote Better Healing.
The biological samples are collected as residual material from medical interventions;
consequently, no specific ethical authorization is necessary.
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3. In vivo studies will involve Galleria mellonella larvae as infection model of P. aeruginosa. The
use of G. mellonella as in vivo model for bacterial infection is an established procedure to perform
initial in vivo screening of novel compounds prior to using mammalian models.

The larvae survival assay will be performed in the laboratory of Prof. Damien Thiry (University of
Liége) following established protocols (doi: 10.3390/v11050411). Larvae that exhibit lack of
movement and do not respond to touch will be considered dead. The model will be generated by
injecting a bacterial suspension into the G. mellonella larvae. Additionally, color change to dark
brown or black, which indicates melanization, can serve as a supplementary indicator of death
The Groups of 10 larvae will be infected with inocula of P. aeruginosa containing between 2.5 x
10" CFU/mL to 2.5 x 10° CFU/m. The effects of VHHs will be tested by using different VHH
concentrations and larvae survival will be monitored for 4 days.

8. PH.D. WORK CALENDAR PER MONTH

Please provide a calendar on a monthly basis for your Ph.D. works planned for the next 3 years (1%t grant - 2" year)
or 4 years (1%t grant - 1%t year) (max. 2 pages).

[Enter text here. Format: Arial 12, single space]

Task Semesters

1 2 3|45 6 7 8

Selection of anti-LipA and anti-EstA VHHs (WP1)

Production and purification of the antigens u
Immunisation of one alpaca and one llama with LipA =

and EstA

Creation of the two immune libraries u
Selection of inhibitory VHHs against the 2 enzymes .

Characterization of VHHs (WP2):

Production of the inhibitory VHHSs in large amounts

In vitro characterization (affinity, epitope binning, u u u

stability)

Mechanism of inhibition & structure of the complexes u u

Therapeutic efficacy studies (WP3)

Studies on P. aeruginosa cultures u n
|

Inhibition of LipA and EstA activity in clinical samples

In vivo experiments in Galleria mellonella

Articles, presentation at conferences and thesis u u u
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RESULTATSACADBEVIQUESET CLASSEMENT, TOUTES SPECIALITESCONFONDUES
ACADEMIC RESULTSAND RANKING CONSIDERING ALL DISCIPLINES

Document a faire compléter parla(les) Faculté(s) ayant délivré le(s) dipléme(s), a dupliquer autant de
fois que nécessaire, avant de le transformer en un seul document (format PDF). / Document to be
completed by the Faculty/Faculties which awarded your degree(s), to duplicate as many times as
necessary before converting into a single file (PDFformat).

S la Faculté n'est pasen mesure de délivrer cesinformations, elle complétera lescasespar “NA” (non
applicable)./ In case required information may notbe disclosed by the Faculty, it should be mentioning
“NA” (not applicable).

Nom et prénom de la candidate
ou du candidat/ Fullname of
the applicant

PROPS Charles-Henri

# années effectives suivies pour
obtenir le diplome / # années

Cycle(s) précédantle théoriques prévuesdansle cycle
doctorat #effective yearsforobtaining the Mention ou % obtenu
Cycle before degree / # yearstheoretically Honours/classification or % obtained
postgraduate provided forin the degree cycle
Ex/ e.g.:5/4

- ]
Master ou equllvalent / 0/2 Distinction
Master orequivalent
Bachelier / .
Undergraduate 3/3 Distinction

Classementde la candidate oudu candidatconcernantle diplome de Master ou équivalent parrapport
au nombre de candidat-e-s en fin de cycle / Master or equivalent ranking of the applicant out of the
number of studentsto be graduated.

12¢ / 35 étudiants (Finalité approfondie) et 12¢ / 38 étudiants (toutes finalités confondues)

Mémoire de Master : mention ou % obtenu / Master'sthesis: Honours/classification or % obtained.

Pour les étudiant-e-s devant encore terminerle cycle, indiquez «en cours »/ For studentswho have not
finished yet, indicate “In progress”.

75 %

Date Cachetde la Faculté2/ Sealof the Faculty?
Le 19 aolt 2025 B . .
Apparitorat de la Faculté des Sciences

Kristel KARREMANS

o e

BUREAU DE LA FACULTE DES SCIENCES
Inatitut de Chimie Bat. B 6
8art-Tilman - B-4000 Lidge

1 Pourlescandidateset candidatsn’ayant pasencore terminé leurcursus, ily a lieu de joindre un relevé de notesdesexamens
présentésdansle cadre du Master. / Applicantscurrently in pursuit of theirdegree must submit a copy of their Master degree
transcript listing the examstaken and marks/gradesawarded.

2 Ce document n’est pasvalable sansle cachet de la Faculté./ The document isinvalid if the seal of the Faculty ismissing.
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Communauté francaise de Belgique
Université de Liége

SUPPLEMENT AU DIPLOME

Ce supplément au diplome est conforme au modele élaboré par la Commission européenne, le Conseil de 1'Europe
et 'UNESCO / CEPES.

Le supplément aun dipléme vise & fournir des données indépendantes et suffisantes pour améliorer la "transparence”
internationale et la reconnaissance académique et professionnelle équitable des qualifications (diplomes, acquis
universitaires, certificats, etc.). Il est destiné & décrire la nature, le niveau, le contexte, le contenu et le statut des
études accomplies avec succés par la personne désignée par la qualification originale a laquelle ce présent
supplément est annexé. Il doit étre dépourvu de tout jugement de valeur, déclaration d'équivalence ou suggestion
de reconnaissance. Toutes les informations requises par les huit parties doivent étre fournies. Lorsqu'une
information fait défaut, une explication doit étre donnée.

This Diploma Supplement mode! is consistent with the one developed by the European Commission, Council of
Europe and UNESCO / CEPES.

The purpose of the supplement is to provide sufficient independent data to improve the international "transparency™”
and fair academic and professional recognition of qualifications (diplomas, degrees, certificates etc.). It is designed
to provide a description of the nature, level, context, content and status of the studies that were pursued and
successfully completed by the individual named on the original qualification to which this supplement is appended.
It should be free from any value judgements, equivalence statements or suggestions about recognition. Information
in all eight sections should be provided. Where information is not provided, an explanation should give the reason
why.

AVERTISSEMENT: Ce présent supplément ne vaut qu'accompagné du diplome officiel / This diploma
Supplement is only valid if presented with the official diploma.

1. INFORMATIONS SUR LE TITULAIRE DU DIPLOME / INFORMATION IDENTIFYING THE
HOLDER OF THE QUALIFICATION

1.1. Nom de famille / Family name(s) : PROPS
1.2. Prénom(s) / Given name(s) : Charles-Henri A.A.

1.3. Date (jour / mois / année) et lieu de naissance (pays) / Date (day / month / year) and place of birth
(country) : 4 décembre 2001, Liége (Belgique)

1.4. Numéro de matricule / Student identification number : 20195871

2. INFORMATIONS SUR LE DIPLOME / INFORMATION IDENTIFYING THE QUALIFICATION

2.1. Intitulé du dipléme et titre conféré / Name of qualification and title conferred :
Master en biochimie et biologie moléculaire et cellulaire, a finalité approfondie
2.2. Domaine d'études correspondant au dipléme / Main field(s) of study for the qualification : Sciences

2.3. Nom et statut de(s) établissement(s) ayant délivré le diplome (dans la langue originale) / Name and
status of awarding institutions (in original language) :
Université de Liége
Place du 20-aoit, 7 - 4000 Liége (Belgique)
https://www.uliege.be
Statut : public (établissement d'enseignement universitaire reconnu officiellement par la Communauté
frangaise de Belgique conformément a 'article 10 du décret du 7 novembre 2013 définissant le paysage
de P'enseignement supérieur et l'organisation académique des études et contrd1é par son gouvernement
via un commissaire de ce dernier (décret du 12 juillet 1990 sur le contrdle des institutions
universitaires))

236928 Page 1 sur 8



2.4.

2.5.

Nom(s) et statut(s) de I' (des) établissement(s) (si différent(s) du point 2.3.) dispensant les cours /
Name(s) and status of institution(s) (if different(s) from 2.3.) administering studies :

Non applicable

Langue(s) de formation/d'examen / Language(s) of instruction/examination

En Communauté francaise :

La langue d'enseignement et d'évaluation des activités d'apprentissage est le francais.
Toutefois, des activités peuvent étre dispensées et évaluées dans une autre langue :
1° dans le premier cycle d'études, & raison d'au plus un quart des crédits;

2° pour les études menant au grade académique de master, sauf pour les crédits spécifiques 4 la finalité
didactique, a raison de la moitié des crédits;

3° pour les études coorganisées par plusieurs établissements d'enseignement supérieur, dont au moins un
établissement extérieur a la Communauté frangaise;

4° pour les études de spécialisation;

5° pour les études de troisiéme cycle;

6° pour les études de formation continue et autres formations.

De maniére générale, toute activité d'apprentissage d'un cursus de premier ou deuxiéme cycle peut étre
organisée et évaluée dans une autre langue si elle est organisée également en frangais; cette obligation
est satisfaite pour les options ou pour les activités au choix individuel de I'étudiant s'il existe au moins
un autre choix possible d'options ou d'activités organisées en frangais.

Pour I'application des points 1° et 2°, les enseignements de langues étrangéres, les travaux de fin
d'études, les activités d'intégration professionnelle ainsi que les activités d'apprentissage qui sont
coorganisées par des établissements extérieurs 4 la Communauté frangaise reconnus par leurs autorités
compétentes en matiére d'enseignement supérieur n'entrent pas en ligne de compte.

Pour les ¢tudes de deuxiéme cycle, le Gouvernement peut en outre accorder aux établissements
d'enseignement supérieur des dérogations lorsque les études visées ont un caractére international
dérivant de l'excellence du champ scientifique ou artistique, ou de sa nature particuliére. Les dérogations
sont accordées sur proposition de I'ARES.

Concernant 1'étudiant :
Langue des Unités d'enseignement (Hors TFE) : en francais 100%.
Voir le point 4.3.

3. INFORMATIONS SUR LE NIVEAU DE QUALIFICATION / INFORMATION ON THE LEVEL OF
THE QUALIFICATION

3.1.

3.2
3.3.

236928

Niveau de qualification / Level of qualification : Etudes universitaires (enseignement de type long) de
2° cycle, nivean 7 du cadre des certifications de 1'enseignement supérieur de la Communauté frangaise
de Belgique. Voir rubrique 8.

Durée officielle du programme / Official length of programme : 120 crédits minimum
Condition(s) d'accés / Access requirement(s) :

Ceonditions légales minimales :

Accés aux études de 2e cvele

a) Admission jusqu'a I'année académique 2014-2015

- soit le grade académique de premier cycle du méme cursus

- soit le méme grade académique de deuxiéme cycle, mais avec une autre finalité

- soit un grade académique des universités, en vertu d'une décision des autorités académiques et aux
conditions complémentaires qu'elles fixent (maximum 15 crédits supplémentaires)

- soit un grade académique de premier cycle du type long non universitaire correspondant & un grade
académique universitaire en vertu de I'article 38, §2, aux conditions complémentaires fixées par les
autorités académiques

- soit un grade académique du type long qui y donne aceés en vertu d'une décision du Gouvernement et
aux conditions complémentaires qu'il fixe
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- soit un grade académique similaire & ceux mentionnés aux littera précédents délivré en Communauté
flamande, en Communauté germanophone ou par 'Ecole royale militaire, aux mémes conditions

- soit un grade académique étranger reconnu équivalent & ceux mentionnés aux littera 1 4 4 en
application de ce décret, d'une directive européenne ou d'une convention internationale, aux mémes
conditions

- soit d'un grade académique de premier cycle de l'enseignement supérieur hors université délivré en
Communauté frangaise aux conditions. Ces conditions peuvent consister a suivre des enseignements
complémentaires représentant maximum 60 crédits supplémentaires. Lorsque la charge supplémentaire
dépasse 15 crédits, elle constitue une année d'études préparatoire.

- soit d'un grade académique d'une université belge ou d'un établissement d'enseignement supérieur en
Communauté flamande ou germanophone ou de 1'Etat fédéral ou de 1'Ecole royale militaire ou d'un
grade étranger, sanctionnant des études de premier cycle et valorisé par le jury pour 180 crédits au
moins, et ne donnant pas accés aux études de deuxiéme cycle en application des littera 1 4 8.

- soit d'une expérience personnelle ou professionnelle valorisée par le jury au terme d'une procédure
d'évaluation organisée par les autorités académiques.

Cas particulier de I'étudiant auquel il reste un maximum de 12 crédits pour se voir conférer le grade de
premier cvcle

Cet étudiant a accés aux études de deuxiéme cycle s'il est inscrit simultanément aux études de premier
cycle. Cet étudiant ne pourra étre délibéré par un jury de deuxiéme cycle avant d'avoir obtenn le grade
académique de premier cycle nécessaire.

Cas particulier des masters 3 finalité didactique

L'étudiant ne peut étre admis aux épreuves d'un master a finalité didactique que §'il a fait Ia preuve d'une
maitrise suffisante de la langue frangaise.

b) Admission a partir de 'année académique 2015-2016

Ont accés aux études en vue de I'obtention du grade académique qui sanctionne des études de deuxiéme
cycle les étudiants qui portent :

1° soit un grade académique de premier cycle du méme cursus;

2° soit le méme grade académique de deuxiéme cycle, mais avec une autre finalité;

3° soit un grade académique de premier ou de deuxiéme cycle de type long, en vertu d'une décision des
autorités académiques et aux conditions complémentaires qu'elles fixent;

4° soit un grade académique similaire & ceux mentionnés aux littéras précédents délivré par un
établissement d'enseignement supérieur, en Communauté frangaise ou extérieunr a celle-ci, en vertu d'une
décision des autorités académiques et aux conditions complémentaires qu'elles fixent;

5° un grade académique étranger reconnu équivalent & un grade académique de 2e cycle donnant accés
aux ¢tudes visées en application de ce décret, d'une directive européenne, d'une convention
internationale ou d'une autre 1égislation, aux mémes conditions.

Est similaire a un grade académique délivré en Communauté frangaise, un titre ou grade conduisant aux
mémes capacités d'accés professionnel ou de poursuite d'études dans le systéme d'onigine.

Les conditions complémentaires d'accés visées au 3° et au 4° sont destinées a s'assurer que 1'étudiant a
acquis les mati¢res prérequises pour les études visées. Lorsque ces conditions complémentaires d'accés
consistent en un ou plusieurs enseignements supplémentaires, ceux-ci ne peuvent représenter pour
I'¢tudiant de 60 crédits supplémentaires, compte tenu de 1'ensemble des crédits qu'il peut par ailleurs
valoriser lors de son admission. Ces enseignements font partie de son programme d'études de deuxiéme
cycle.
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Ont également accés aux études en vue de l'obtention du grade académique qui sanctionne des études de
deuxiéme cycle les étudiants qui portent :

1° un grade académique de premier cycle de type court, en vertu d'une décision du Gouvernement ou
des autorités académiques et aux conditions complémentaires qu'elles fixent, sans que ces conditions ne
puissent étre plus restrictives que celles fixées par le Gouvernement ni n'établissent de distinction entre
établissements ayant délivré le grade académique;

2° un grade académique similaire délivré par un établissement d'enseignement supérieur, en
Communauté frangaise ou extérieur a celle-ci, en vertu d'une décision des autorités académiques et aux
conditions complémentaires qu'elles fixent;

3° un grade académique étranger reconnu équivalent  ceux mentionnés aux littéras précédents en
application de ce décret, d'une directive européenne, d'une convention internationale ou d'une autre
législation, aux mémes conditions.

Les conditions complémentaires d'accés sont destinées & s'assurer que 'étudiant a acquis les matiéres
pré-requises pour les études visées. Lorsque ces conditions complémentaires d'accés consistent en un ou
plusieurs enseignements supplémentaires, ceux-ci ne peuvent représenter pour l'étudiant plus de 60
crédits supplémentaires, compte tenu de l'ensemble des crédits qu'il peut par ailleurs valoriser lors de
son admission. Ces enseignements font partie de son programme d'études.

Par dérogation, les étudiants vises & l'article 100, § 2, 3° et 4°( étudiant n'ayant plus que 15 crédits &
acquérir en ler cycle et étudiant ayant plus de 15 crédits & acquérir et ayant obtenu l'autorisation du jury
de 2e cycle pour s'inscrire) ont également accés aux études de 2eme cycle.

Aux conditions générales fixées par les autorités académiques, 1'étudiant porteur d'un titre, diplome,
grade ou certificat délivré hors Communauté frangaise qui ne lui donne pas accés aux études de
deuxiéme cycle en vertu des paragraphes précédents peut toutefois y &tre admis par le jury des études
visées, si l'ensemble des études supérieures qu'il a suivies avec fruit est valorisé par le jury pour au
moins 180 crédits. En ce qui concerne les enseignements supplémentaires, I'étudiant est assimilé & ceux
admis aux conditions visées au § 2.

Aux conditions générales que fixent les autorités de 'établissement d'enseignement supérieur et en
application de l'article 119 du décret du 7 novembre 2013, en vue de l'admission aux études, les jurys
peuvent valoriser les savoirs et compétences des étudiants acquis par leur expérience professionnelle ou
personnelle.

Admission avant 2014-2015 : décret de la Communauté francaise de Belgique du 31 mars 2004.
Admission 4 partir de 2015-2016 : décret de la Communauté francaise du 7 novembre 2013.

Condition(s) remplie(s) par le diplomé :

Est titulaire d'un dipléme de bachelier en sciences biologiques délivré par I'Université de Liége le 4
juillet 2022.

4. INFORMATIONS SUR LE CONTENU ET SUR LES RESULTATS OBTENUS / INFORMATION ON
THE CONTENTS AND RESULTS GAINED

4.1, Organisation des études / Mode of study : Etudes temps plein
4.2. Exigences du programme / Programme requirements : https://programme.uliege.be

4.3. Précisions sur le programme / Programme details :

236928

Note  Pondération Crédits

Enzymologie 12/20 3,33 3
Bioénergétique 16/20 3,33 3
Biologie structurale 15/20 3,33 4
Spectroscopies optiques pour la biochimie 13/20 3,33 2
Bioinformatique 14/20 3,33 3
Biologie des systémes 19/20 3,33 2
Génie génétique 12/20 3,33 3
Génomique 19/20 3,33 3
Evolution génétique et biochimique 13/20 3,33 3
Stages ou travaux pratiques intégrés (y compris séminaires) 17/20 3,33 12
Mémoire (complément) 16/20 3,33 10
Du laboratoire & l'entreprise 14/20 3,33 3
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4.4.

236928

Note  Pondération Crédits

Ecriture scientifique 16/20 3,33 2
Mémoire: Sélection et caractérisation de Nanobodies® dirigés contre 15/20 20,08 25
TFIP11 et LasB

Stage en laboratoire dans le cadre d'un programme d'échange 13/20 3,33 20

(Erasmus, Erasmus Belgica ...)

Option « Biochimie et microbiologie »

Microbiologie industrielle 12/20 3,33 2
Virologie, immunologie et vaccinologie 18/20 3,33 3
Protistologie 16/20 3,33 2
Pathogenése bactérienne 14/20 3,33 2
Microorganismes extrémophiles 16/20 3,33 2
Développement des microorganismes 18/20 3,33 2
Biochimie et physiologie des microorganismes 12/20 3,33 2
Spectrométrie de masse biologique 18/20 3,33 2
Application de techniques spectroscopiques a I'étude du repliement et 16/20 3,33 3
de la stabilité des protéines

Bioénergétique appliquée 15/20 3,33 2

Systéme de notations et informations concernant la répartition des notes / Grading scheme and
grade distribution guidance :

Conformément aux articles 139 et 140 du décret du 7 novembre 2013 définissant le paysage de
I’enseignement supérieur et 1’organisation académique des études, 1'évaluation finale d'une unité
d'enseignement s'exprime sous forme d'une note, comprise entre 0 et 20, le senil de réussite étant 10/20.
Si ce seuil n’est pas atteint, le jury peut souverainement proclamer la réussite d'une unité
d'enseignement, de I'ensemble des unités suivies durant une année académique ou d'un cycle d'études.

Les notes inférieures 4 10/20 (*) considérées par le jury comme ayant atteint le seuil de réussite ont été
modifiées en ce sens en suivi de délibération.

Jusqu’a ’année académique 2014 — 2015, le seuil de réussite d’'une année ou d’un cycle d’étude
nécessitait, outre des notes égales ou supérieures a 10/20, une moyenne globale de 12/20, le jury
restant toutefois souverain pour déroger a ces deux exigences.

A titre informatif, la distribution statistique des notes de réussite donne le tableau suivant (année 2015-
2016 — cf. Guide d’utilisation ECTS) :

Note Locale Pourcentage Pourcentage cumulé
20 1,00 % 1,00 %
19 1.58 % 2,58 %
18 5,00 % 7,58 %
17 7.93 % 15.51 %
16 12.86 % 28.37 %
15 14,52 % 42,89 %
14 16.37 % 59.26 %
13 13.92 % 73.18 %
12 12.37 % 85,55 %
11 8.17 % 93.72 % !
10 6.28 % 100 % |

Tableau réalisé sur la base des notes obtenues lors des années académiques 2013-2014 et 2014-2015.

Réglement des examens : https://www.enseignement.uliege.be/examens
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4.5. Classification générale du/de la diplémé-e / Overall classification of the graduate :

Sur base de ’ensemble des notes obtenues par 1’étudiant-e au cours du cycle, le jury octroie
éventuellement une mention {satisfaction (60%), distinction (70%), grande distinction (80%), plus
grande distinction (90%)}

Mention obtenue par I'étudiant : Distinction

5. INFORMATIONS SUR LA FONCTION DE LA QUALIFICATION / INFORMATION ON THE
FUNCTION OF THE QUALIFICATION

5.1. Accés 3 un niveau d'études supérieur / Access to further study :

Les titulaires d'un grade académique de bachelier de type long ont accés aux études conduisant au grade
de master, médecin ou médecin vétérinaire; les titulaires d'un grade académique de master ont accés aux
études universitaires sanctionnées par le grade académique d'agrégé de l'enseignement secondaire
supérieur qui habilite 4 enseigner dans un établissement d'enseignement secondaire, aux études
universitaires sanctionnées par un grade académique de master de spécialisation et aux études de 3¢
cycle; les titulaires d'un grade académique de master de spécialisation ont accés aux études de 3e cycle.

5.2. Statut professionnel / Professional status :
Non applicable

6. INFORMATIONS COMPLEMENTAIRES / ADDITIONAL INFORMATION
6.1. Informations complémentaires / Additional information :
Stage chez IHU-Méditerranée Infection (France) du 3 octobre 2023 au 22 décembre 2023
6.2. Autres sources d'information / Further information sources :
- Université de Liége : https://www.uliege.be/
- Faculté : https://www .sciences.uliege.be

- Ministére de la Communauté francaise: www.federation-wallonie-bruxelles.be et
www.enseignement.be

- ENIC-NARIC : www.enic-naric.net
- ARES : www.ares-ac.be
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7. CERTIFICATION DU SUPPLEMENT / CERTIFICATION ON THE SUPPLEMENT

Le présent supplément au dipléme concerne les documents originaux suivants : le dipldme n°236928 de
Master en biochimie et biologie moléculaire et cellulaire, 4 finalité approfondie

7.1. Date/ Date : 10 septembre 2024
7.2. Signature / Signature-

7.3. Fonction/ Capacity : le Secrétaire du Jury
7.4, Tampon officiel ou sceau / Official stamp or seal :

Eva ZEIMETZ

Directrice du Serviee dvs Affurres académiques
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N I V E R S I T E D E L I E G E

8. INFORMATION SUR LE SYSTEME NATIONAL D'ENSEIGNEMENT SUPERIEUR /
INFORMATION ON THE NATIONAL HIGHER EDUCATION SYSTEM

Apercu de la structure, des diplémes, grades, titres et types d’enseignement supérieur en Fédération Wallonie-

Bruxelles (conformément aux dispositions du décret de la Communauté francaise du 7 novembre 2013
définissant le paysage de I’enseignement supérieur et ’organisation académique des études)

DOCTORATY
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BACHELIER BACHELIER BACHELIER BACHELIER
1 Bt LE ity i

BREVET IYENSEIGNEMENT SUPERIEUR

ENSEIGNEMENT ENSEIGNEMENT SUPERIEUR ENSEIGNEMENT SUPERIEUR ENSEIGNEMENT SUPERIEUR
UNIVERSITAIRE HORS UNIVERSITE OF TYPE LONG HORS UNIVERSITE DE TYPE COURT OE PROMOTION SOCIALE

Les études de médecine entamées par un étudiant avant 'année académique 2012-2013 comportaient 7 années
d'études.
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