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	 00 	 Streptomyces morphogenetics: dissecting 
differentiation in a filamentous bacterium
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In the filamentous bacteria Streptomyces, 
morphological differentiation is closely integrated 
with fundamental growth and cell-cycle processes, 
as well as with truly complex multicellular behaviour. 
Important progress is being made towards 
understanding the intriguing processes that underlie 
growth and morphogenesis in Streptomyces.

Biographies
Klas Flärdh started working on Streptomyces genetics and develop-
mental biology 12 years ago as a postdoctoral fellow in the laboratory 
of Keith Chater at the John Innes Centre, Norwich, UK. He currently 
holds a faculty position as a lecturer in the Department of Cell and 
Organism Biology, Lund University, Sweden. His main research inter-
ests are in bacterial cell and developmental biology, and his group 
primarily uses Streptomyces coelicolor as a model organism.

Mark Buttner has worked for more than 25 years on multiple aspects 
of the biology of the mycelial, antibiotic-producing genus of bacteria, 
Streptomyces. Most of this work has focused on the genetic and bio-
chemical elucidation of the molecular mechanisms involved in the 
regulation of differentiation and stress responses in the model spe-
cies, Streptomyces coelicolor. He currently works in the Department 
of Molecular Microbiology at the John Innes Centre, a BBSRC 
(Biotechnology and Biological Sciences Research)-funded research 
institute in Norwich, UK.

Online-only summary
•  This Review analyses recent advances in our understanding of the 
cell biology and genetics of Streptomyces growth and developmental 
morphogenesis, focusing mainly on Streptomyces coelicolor as a model 
organism. The major topics discussed are:
•  The molecular basis of the apical growth and branching of 
hyphae.
•  The morphogenetic processes that allow hyphae to break surface 
tension and grow into the air.
•  The role of the hormone-like γ‑butyrolactone signalling molecule, 
A‑factor, in the regulation of aerial mycelium formation and its inte-
gration with secondary metabolism in Streptomyces griseus.
•  The developmental reorganization of cytoskeletal elements, cell 
division, chromosome segregation and peptidoglycan assembly that 
leads to the conversion of aerial hyphae into mature spores, and what 
is known about the regulation of these processes.
•  Recent advances in the study of cell type-specific gene expression in 
Streptomyces, and new tools and systems that will facilitate the inves-
tigation of Streptomyces developmental biology.
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