Ø DSIMB is working on many interesting topics J ! Ø I hope you have a nice (partial) view of our methodological developments.

Ø Essential to have a good knowledge of biology and methodology to do good applications (not developed here) 

ØØ

  quality Assessment for Intramembrane Domains using an ENergy criterion) is a statistical potential (or pseudo-energy function) optimized on native membrane protein structures. (http://www.dsimb.inserm.fr/ maiden/) Postic G, Ghouzam Y, Gelly JC (2015) An empirical energy function for structural assessment of protein transmembrane domains. Biochimie. 115:155-61. HPMScore a specific transmembrane protein learning to select best structural model. (http://www.dsimb.inserm.fr/dsimb_tools/hpmscore/) aNd VIsualization of the Lipid bilayer) is aimed at assigning membrane boundaries to a protein 3D structure. (http:// www.dsimb.inserm.fr/dsimb_tools/anvil/) Postic G, Ghouzam Y, Guiraud V, Gelly J-C (2016) Membrane positioning for high-and lowresolution protein structures through a binary classification approach. Protein Eng. Des. Select.. 29: 87-92. OREMPRO A tool for the structural assessment of protein transmembrane domains. (http://www.dsimb.inserm.fr/dsimb_tools/OREMPRO/en/index.php) Postic G, Ghouzam Y, Gelly J-C (2016) OREMPRO web server: orientation and assessment of atomistic and coarse-grained structures of membrane proteins. Bioinformatics. database of transmembrane protein structures (α-helical and βsheet) positioned in the lipid bilayer. (http://www.dsimb.inserm.fr/TMPL/). Postic G, Ghouzam Y, Etchebest C, Gelly J-C (2017) TMPL: a database of experimental and theoretical transmembrane protein models positioned in the lipid bilayer. Database, 2017, bax022. VLDP. A webserver designed to determine protein contacts, accessibility and residue volume using Laguerre diagram. (http://www.dsimb.inserm.fr/ dsimb_tools/vldp/) Esque J, Leonard S, Oguey C, de Brevern AG (2013) VLDP webserver: a powerful geometric tool for analysing protein structures in their environment. Nucl Acid Res. 41:W373-378. PolyPrOnline. Polypronline is a webserver dedicated to the assignment of PolyProline II helices (http://www.dsimb.inserm.fr/dsimb_tools/polyproline/). Chebrek R, Leonard S, de Brevern AG, Gelly J-C (2014) PolyprOnline: polyproline helix II and secondary structure assignment database. Database. 2014:bau102. PTM-SD provides an access to proteins for which Post Translational Modifications are both experimentally annotated and structurally resolved (http://www.dsimb.inserm.fr/dsimb_tools/PTM-SD/). Craveur P., Rebehmed J., de Brevern A.G. (2014) PTM-SD: a database of structurally resolved and annotated posttranslational modifications in proteins. Database. 2014: bau041. Protein Peeling 1, 2 & 3. An approach for splitting a 3D protein structure into compact fragments (http://www.dsimb.inserm.fr/dsimb_tools/peeling3/) Gelly J-C, de Brevern AG (2011) Protein Peeling 3D: New tools for analyzing protein structures. Bioinformatics. 27(1):132-3. SWORD. A partitioning algorithm capable of producing multiple alternative domain assignments for a given protein structure (http://www.dsimb.inserm.fr/ sword/) Postic G, Ghouzam Y, Chebreck R, Gelly J-C (2017) An ambiguity principle for assigning protein structural domains, Science Advances. 3(1): e1600552. KNOTTIN. The reference database on protein knottin structural properties. (http://www.dsimb.inserm.fr/KNOTTIN/). Postic G, Gracy J, Périn C, Chiche L, Gelly JC. (2018) KNOTTIN: the database of inhibitor cystine knot scaffold after 10 years, toward a systematic structure modeling . Nucleic Acids Res. Brevern AG, Etchebest C, Hazout S (2000) Bayesian probabilistic approach for predicting backbone structures in terms of protein blocks. Proteins. DoSA The Database of Structural Alignments (DoSA) realigned structurally variable regions (SVRs) using an algorithm based on protein blocks. (http://bo-protscience.fr/dosa/). Mahajan S, Iftekar M, Agarwal G, Offmann B, de Brevern AG, Srinivasan N (2013) DoSA: Database of Structural Alignments. Database 2013:48. Glanzmann's thrombasthenia is an abnormality of the platelets, an extremely rare coagulopathy. -Alloimmunization mother/fetus: Fetal / Neonatal alloimmune thrombocytopenia (FNAIT), a severe bleeding syndrome in which fetal / neonatal platelet destruction is mediated by maternal antibodies directed to specific antigens (or alloantigens) inherited from the father flexibility Ø How to use Protein Blocks here ? But position 33 is not 'flexible', it stays highly constraint è MD : simulation in silico of a molecule's behavior. Ø Gromacs 4.5.7 / Force field OPLS-AA / all atom Ø 8 systems : 1 WT + 7 variants Ø For each system : 11 independent MDs, 850ns simulation time Structural alphabet : analyses of flexibility Second Conclusion Ø Reliable, automated and efficient molecular dynamics protocol with interesting use of Protein Blocks Ø Results on Calf-1 : no changes on mutation spots but structural local impact observed at another place. Ø Does these allosteric effects are common to all of these variants ? 69 Goguet M, Narwani TJ, Petermann R, Jallu V, de Brevern AG (2017) In silico analysis of Glanzmann variants of Calf-1 domain of αIIbβ3 integrin revealed dynamic allosteric. Sci Rep. 7(1):8001.

ConclusionØ

  Three reviews to have a good views of our interest 1. SOA of secondary structures and structural alphabet 73 Offmann B., Tyagi M., de Brevern A.G. (2007) Local Protein Structures. Current Bioinformatics 2: 165-202. Assignment example for the Hhai Méthyltransferase protein (PDB code :10MH) by DSSP, STRIDE, PSEA, DEFINE, PCURVE, XTLSSTR and SECSTR. L. Fourrier, C. Benros & A.G. de Brevern (BMC Bioinfo, 2004)

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

The different webservers, databases & tools http://www.dsimb.inserm.fr/tools/ webservers databases tools

II. Analysis of protein structures.

III. Protein families and functions.

RESPIRE.The database aims at providing a comprehensive structural view of the Red Blood Cell protein content. (http://www.dsimb.inserm.fr/respire/).

RESPIRE.

Protein structure analysis, prediction and flexibility in the light of a structural alphabet

Ø This protein is very flexible

Ø It is possible to look at protein structures in a different ways Ø At a local level.

Excellent CASP results

Structural

Structural alignments 5-12 Approximation of longs fragments