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Localizing peptidoglycan synthesis for bacterial growth and morphogenesis
The diversity of shapes of organisms is one of the most fascinating aspects in the field of biology. While bacteria display
a myriad of morphologies, the mechanisms that control morphogenesis and the evolution of bacterial morphology
are not well understood. One mechanism that drives morphogenesis is the synthesis of peptidoglycan at specific
subcellular sites, or zones. I will describe new methods of peptidoglycan labeling that allow the detection of sites of
peptidoglycan synthesis in live cells and in real time, and their use to study the mechanisms of peptidoglycan
synthesis. For example, these methods were used to show that pathogenic Chlamydia have peptidoglycan, ending
50 years of speculation and debate concerning the chlamydial anomaly, and to study the spatio-temporal dynamics of
peptidoglycan synthesis at the site of cell division in Bacillus subtilis. I will describe the mechanisms that control
morphological diversity in species related to Caulobacter crescentus that synthesize appendage-like extensions of the
cell envelope at distinct sub-cellular positions. I will show that stepwise evolution of a specific domain of a developmental
regulator led to the gain of a new function and localization of this protein, which drove the sequential transition in
morphology. Our results indicate that evolution of protein function, co- option, and modularity are key elements in the
evolution of bacterial morphology. In addition, I will show how evolutionary consideration of the mechanism of growth
in the alphaproteobacteria led to the surprising discovery that polar growth, rather than the previously assumed binary
fission, is the predominant mode of growth in a large group of the alphaproteobacteria that includes the plant pathogen
Agrobacterium tumefaciens and the human pathogen Brucella abortus.
References:
 Brown, P.J.B., M.A. de Pedro, D.T. Kysela, C. Van der Henst, J. Kim, X. De Bolle, C. Fuqua, and Y.V. Brun. 2012.
Polar growth in the Alphaproteobacterial Order Rhizobiales. PNAS, 109: 1697-1701.
 Kuru, E., H.V. Hughes, P.J.B. Brown, E. Hall, S. Tekkam, F. Cava, M.A. de Pedro, Y.V. Brun, and M.S.
VanNieuwenhze. 2012. In situ Probing of Newly Synthesized Peptidoglycan in Live Bacteria with Fluorescent DAmino Acids. Angewandte Chemie, 51(50):12519-23.
 Jiang, C., P.J.B. Brown, A. Ducret, and Y.V. Brun. 2014. Sequential evolution of bacterial morphology by co- option
of a developmental regulator. Nature, 506, 489-93.
 G. Liechti, E. Kuru, E. Hall, A. Kalinda, Y.V. Brun, M. VanNieuwenhze, and A. Maurelli. 2014. A new metabolic cell
wall labeling method reveals peptidoglycan in Chlamydia trachomatis. Nature, 506, 507-10.
 Alexandre W. Bisson Filho, Yen-Pang Hsu, Georgia R. Squyres, Erkin Kuru, Fabai Wu, Calum Jukes, Cees Dekker,
Seamus Holden, Michael S. VanNieuwenhze, Yves V. Brun, and Ethan C. Garner. 2017. Treadmilling by FtsZ
filaments drives peptidoglycan synthesis and bacterial cell division. Science, 355: 739-43.

Jeudi 7 septembre à 11h30
Pavillon Roger-Gaudry, salle S-116
Invité par Dr Hugo Soudeyns
Tél: (514) 343-6285
Courriel: hugo.soudeyns@umontreal.ca

