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Mardi 18 octobre 2016 
Journée de l’Axe Interdisciplinaire du Pôle Rabelais 

 Intrinsic disorder: From molecular mechanisms to amyloidogenesis 

 
Amphithéâtre de la Délégation Languedoc-Roussillon du CNRS 

1919 route de Mende, Montpellier 

 

PROGRAMME 

9h00 – Introduction 

 

First part: Intrinsically Disordered Proteins 

9h15: Plenary Lecture by Malene Ringkjobing JENSEN (Institut de Biologie Structurale, 

Grenoble). 

  Linking structure with function in viral proteins. 

10h00: Serge ROCHE (Centre de Recherche en Biologie Cellulaire, Montpellier). 

 Tyrosine kinases and cancer. Role of the disordered unique domain in SRC kinases. 

10h20: Alessandro BARCUCCI (Centre de Biochimie Structurale, Montpellier). 

 Present status of computational methods to study structure and dynamics in IDPs. 

10h40: Coffee break. 

11h00: En attente 
. 

11h20: Laëtitia LINARES (Institut de Recherche en Cancérologie de Montpellier). 

 MDM2: Different localizations for different functions. 

11h40: Tiago CORDEIRO (Centre de Biochimie Structurale, Montpellier). 

 Role of disorder in the regulation of hormonal nuclear receptors. 

12h00: Andrey KAJAVA (Centre de Recherche en Biologie Cellulaire, Montpellier). 

 Structural and functional annotation of "dark" proteome. 

 

Second part: Amyloids 
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14h00: Plenary Lecture by Frédéric CHECLER (Institut de Pharmacologie Moléculaire et 

Cellulaire, Nice-Sophia-Antipolis). 

Abeta oligomers at the center of gravity of Alzheimer’s pathology? 

14h45: Sylvain LEHMANN (Center of Excellence for Neurodegenerative Disorders 

(CoEN), Montpellier). 

 Amyloïd peptides, methods of detection usable in clinical biology and their interest. 

15h05: Florence MASCHAT (Mécanismes Moléculaires dans les Démences 

Neurodégénératives, Montpellier). 

P42 peptide inhibits the formation of aggregates in Huntington’s disease, but not 

only… 

15h25: Coffee break. 

15h45: Plenary Lecture by Natalia CARULLA (Institute for Research in Biomedicine, 

Barcelona, Spain). 

 The cell membrane and amyloid-β oligomers: a key to understanding Alzheimer´s 

disease. 

16h30: Véronique PERRIER (Mécanismes Moléculaires dans les Démences 

Neurodégénératives, Montpellier). 

 Effects of fluorescent oligothiophene ligands on prion aggregation. 

16h50: Pierre Emmanuel MILHIET (Centre de Biochimie Structurale, Montpellier). 

 Amyloïdes et AFM. 

 

17h10 - Conclusion 
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Malene Ringkjøbing Jensen 

Institut de Biologie Structurale, Grenoble, France.  

Characterization of intrinsically disordered proteins and their functional, 
dynamic complexes by NMR spectroscopy 

Jaka Kragelj,1 Robert Schneider,1 Elise Delaforge,1 Sigrid Milles,1 Damien Maurin,1 Andrés 
Palencia,2 Max Nanao,2 Martin Blackledge,1 Malene Ringkjøbing Jensen1 

1Institut de Biologie Structurale, Grenoble, France. 2EMBL Grenoble Outstation, Grenoble, France 

 

Over the last decade, classical structural biology has experienced a shift towards a more 
dynamic paradigm with the realization that a protein can be fully functional even in the 
absence of a stable, folded structure. Intrinsically disordered proteins (IDPs) are inherently 
dynamic and ensemble descriptions have emerged as the preferred tool for capturing the 
structural and dynamic properties of IDPs. Our sample-and-select approach will be presented 
for obtaining representative ensemble descriptions of IDPs on the basis of experimental NMR 
data providing detailed insight into the conformational sampling of IDPs at amino acid 
resolution1. In addition, experimental NMR approaches will be presented for characterizing 
the structure, dynamics and kinetics of complexes involving IDPs. Examples will be given of 
the characterization of functional protein disorder in important biological systems such as 
paramyxoviruses2,3, the nuclear pore complex4 and cell signaling cascades5.  

(1) Jensen, M. R., Zweckstetter, M., Huang, J.-R., and Blackledge, M. (2014) Chem. Rev. 
114, 6632–6660. 

(2) Jensen, M. R., Communie, G., Ribeiro, E. A., Jr, Martinez, N., Desfosses, A., Salmon, L., 
Mollica, L., Gabel, F., Jamin, M., Longhi, S., Ruigrok, R. W. H., and Blackledge, M. (2011) 
Proc. Natl. Acad. Sci. U. S. A. 108, 9839–9844. 

(3) Schneider, R., Maurin, D., Communie, G., Kragelj, J., Hansen, D. F., Ruigrok, R. W. H., 
Jensen, M. R., and Blackledge, M. (2015) J. Am. Chem. Soc. 137, 1220–1229. 

(4) Milles, S., Mercadante, D., Aramburu, I. V., Jensen, M. R., Banterle, N., Koehler, C., 
Tyagi, S., Clarke, J., Shammas, S. L., Blackledge, M., Gräter, F., and Lemke, E. A. (2015) 
Cell 163, 734–745. 

(5) Kragelj, J., Palencia, A., Nanao, M. H., Maurin, D., Bouvignies, G., Blackledge, M., and 
Jensen, M. R. (2015) Proc. Natl. Acad. Sci. U. S. A. 112, 3409–3414. 
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Laetitia K. Linares 

Institut de Recherche en Cancérologie de Montpellier. 

MDM2: Different localizations for different functions 

Romain Riscal, Giuseppe Arena, Madi Y. Cissé, Laurent Le Cam and Laetitia K. Linares. 

IRCM, Institut de Recherche en Cancérologie de Montpellier, INSERM, U1194, Université de Montpellier, 

Institut régional du Cancer de Montpellier, Montpellier, 34298, France 

 
The MDM2 oncoprotein is an essential component of the p53 pathway that is frequently 

overexpressed in several types of human cancers. The antagonistic actions of MDM2 towards 

p53 are mediated by its E3 ligase activity that targets p53 protein for proteasome-mediated 

degradation, the control of its subcellular localization and through direct inhibition of p53 

transactivation domains. Growing evidence indicates that its oncogenic activities extend 

beyond p53. Recently, we shown that MDM2 is recruited to chromatin independently of p53 

to regulate a transcriptional program implicated in amino acid metabolism and redox 

homeostasis. Our data also identified the central acidic domain as an inhibitory domain 

limiting MDM2 recruitment to chromatin. A recent study suggested that this domain plays a 

conformational role for the protein that is required for MDM2-E3 ligase activity through 

intramolecular binding with the RING domain. Consistent with these data, we found that 

MDM2-E3 ligase activity is dispensable for its recruitment to chromatin, the regulation of its 

target genes and the control of ROS levels. Taken together our data suggest that MDM2 

conformational changes can influence his localization at different compartments in the cell to 

perform different functions. 
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Tiago N. Cordeiro 

Centre de Biochimie Structurale de Montpellier 

Role of Protein Disorder in Retinoic Acid Receptor Regulation 

Tiago N. Cordeiro, Albane le Marie, Philippe Barthe, Frédéric Allemand, Pierre Germain, 
William Bourguet, Nathalie Sibille, Pau Bernadó 

Centre de Biochimie Structurale, CNRS UMR 5048 – UM – INSERM U 1054, 29 rue de Navacelles 34090 
Montpellier-France, tiago.cordeiro@cbs.cnrs.fr 

 

Nuclear receptors (NRs) are engaged in gene transcription in response to specific ligand 

binding via an allosteric activation. Activation and deactivation NRs are mediated by 

intrinsically disordered coregulators that act as molecular platforms that carry other proteins 

required to induce or repress transcription. The human regulatory complex of the Retinoic 

Acid nuclear Receptor (RAR) bound to the intrinsically disordered co-repressor N-CoR was 

structurally characterized by integrating solution-state NMR and small-angle X-ray scattering 

ito computational approaches. We show that N-CoR binds to the heterodimer as a multi-site 

fuzzy complex. This conformational distribution of the complex is modulated by cognate 

ligands and point mutations. Our study demonstrates that intrinsic disorder is embedded in the 

synergetic regulation of RAR gene transcription. 
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Andrey KAJAVA 

Centre de Recherche en Biologie cellulaire de Montpellier, France 

Structural and functional annotation of "dark" proteome. 

Significant progress has been made in the determination of the globular structures with their 

number today passing over a hundred thousand structures. However, a major portion of 

proteins carrying fundamental functions also contain non-globular regions that cannot be 

easily determined neither by experimental structural methods nor by homology modeling. 

This so-called "dark" proteome mostly consists of intrinsically disordered regions, tandem 

repeats, amyloidogenic regions, low-complexity sequences and transmembrane domains.  The 

bioinformatics analysis of the "dark" proteome is an emerging concept in protein science. 

Discovery of these domains and study of their sequence-structure-function relationship 

promise to be a fertile direction for research leading to the identification of targets for new 

medicaments and vaccines. This presentation will provide a survey of current challenges in 

this area including development of bioinformatics tools for identification of protein repeats 

and amyloidogenic regions, prediction of the 3D structure of these proteins, inferring of their 

functions and links to the human diseases. 
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Frédéric Checler 

Institut de Pharmacologie moléculaire et Cellulaire (Sophia-Antipolis, Valbonne, France) 

Abeta oligomers at the center of gravity of Alzheimer’s pathology? 

The amyloid cascade proposes a central rôle of amyloid β-peptides (Aβ) in Alzheimer’s 

disease (AD) etiology. This hypothesis is mainly based on genetic and immunohistochemical 

observations. Recently, it has been proposed that soluble Aβ oligomers (Aβo) could behave 

as the genuine etiological trigger of AD. This view is still disputed. I will describe several 

Aβo-linked phenotypes that could well explain some of behavioral alterations observed in 

AD. I will discuss a novel strategy aimed at blocking Aβo-associated toxicity. Finally, I will 

discuss several recent data from our laboratory suggesting that Aβo could well participate in 

AD at late stages of the disease and that additional βAPP catabolites could also contribute 

besides Aβo, at earlier stages of the neurodegenerative process.  
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Natàlia Carulla 

Institute for Research in Biomedicine (IRB Barcelona), Barcelona, Spain 

The cell membrane and amyloid-β  oligomers: a key to understanding 
Alzheimer´s disease 

Numerous reports indicate that amyloid-β (Aβ) oligomers, considered the pathogenic 

molecular form of Aβ in AD, exert their neurotoxicity within the membrane. Therefore, it is 

critical to characterize them in such an environment. By doing so, we found that Aβ 

assembles into stable Aβ oligomers that adopt a specific structure and function as pores—a 

feature linked to neurotoxicity. Having access to pore-forming Aβ oligomers with such a 

specific structure offers unique opportunities to fully characterize them and establish their 

involvement in AD. 
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Véronique Perrier 

Mécanismes Moléculaires dans les Démences Neurodégénératives, Montpellier 

Effects of fluorescent oligothiophene ligands on prion aggregation. 

Thibaut Imberdis1*, Adeline Ayrolles-Torro1*, Alysson Duarte Rodriguez2, Alvarez-Martinez 
Maria Teresa3, Jean-Michel Verdier1, Mike Robitzer2 & Véronique Perrier1‡ 

1 Laboratoire Inserm U1198, MMDN, Montpellier, France. 2 Institut Charles Gerhardt, UMR 5253, Montpellier, 
France. 3 ECE A3/L3, CECEMA, US009 Biocampus, Université de Montpellier, Montpellier, France. ‡Email : 

veronique.perrier@umontpellier.fr 
 
Prion diseases are characterized by the accumulation in the central nervous system of an 
abnormally folded isoform of the prion protein, named PrPSc. Aggregation of PrPSc into oligomers 
and fibrils is critically involved in the pathogenesis of prion diseases. Oligomers are supposed to 
be the key neurotoxic agents in prion disease, so modulation of prion aggregation pathways with 
small molecules can be a valuable strategy for studying prion pathogenicity and for developing 
new diagnostic and therapeutic approaches. We previously identified thienyl pyrimidine 
compounds that induce SDS-resistant PrPSc (rSDS-PrPSc) oligomers in prion-infected samples 
(1,2). Due to the low effective doses of the thienyl pyrimidine hits, we synthesized a 
quaterthiophene-bis-triazine compound, called MR100 to better evaluate their diagnostic and 
therapeutic potentials (3). MR100 compound exhibits a powerful activity inducing rSDS-PrPSc 
oligomers at nanomolar concentrations in prion-infected cells (4). Fluorescence interaction studies 
of MR100 with mouse PrP fibrils showed substantial modification of the spectrum, and the 
interaction was confirmed in vitro by production of rSDS-oligomer species upon incubation of 
MR100 with fibrils in SDS-PAGE gel. We further explored whether MR100 compound has a 
potential to be used in the diagnosis of prion diseases (4). Our results showed that: (i) MR100 can 
detect rSDS-oligomers in prion-infected brain homogenates of various species, including human 
samples from CJD patients; (ii) A protocol, called “Rapid Centrifugation Assay” (RCA), was 
developed based on MR100 property of inducing rSDS-PrPSc oligomers only in prion-infected 
samples, and avoiding the protease digestion step. RCA allows the detection of both PK-sensitive 
and PK-resistant PrPSc species in rodents samples but also from patients with different CJD forms 
(sporadic and new variant); (iii) A correlation could be established between the amount of rSDS-
PrPSc oligomers revealed by MR100 and the duration of the symptomatic phase of the disease in 
CJD patients; and (iv) Bioassay experiments showed that MR100 can trap prion infectivity more 
efficiently than P30 drug. MR100 is a powerful tool not only for studying the prion aggregation 
pathways regarding oligomeric and sPrPSc species, but also for developing alternative methods for 
the detection of prion-infected samples.  

1- Ayrolles-Torro A., Imberdis T., et al.,…, Verdier J.-M. & Perrier V. (2011) Oligomeric-induced activity by 
thienyl pyrimidine compounds traps prion infectivity. J. Neurosci. 31(42):14882–14892. 
Highlighted by Alzheimer Research Forum : Think oligomers are bad? Think again… 

2-Imberdis T., Ayrolles-Torro A., Verdier J.-M. & Perrier V.  (2013) Thienyl pyrimidine derivatives with PrPSc 
oligomer-inducing activity are a promising tool to study prions. Curr. Top. Med. Chem. 13(19):2477-83. 

3-Duarte Rodrigues A., Imberdis T., Perrier, V & Robitzer M. (2015)  Improved synthesis of a quaterthiophene-
triazine-diamine derivative, a promising molecule to study pathogenic prion proteins. Tetrahedron Letters 56: 
368-373.   

4- Imberdis T., Ayrolles-Torro A., Duarte-Rodrigues A.,et al., …,Robitzer M. & Perrier V.  (2016) A fluorescent 
oligothiophene-Bis-Triazine ligand interacts with PrP fibrils and detects SDS-resistant oligomers in human prion 
diseases. Molecular Neurodegeneration 11:11 


