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What is going on at the tips of hyphae of  
Streptomyces coelicolor? 

 
 
Growth by a tip extension, one of the distinctive characters of streptomycetes, 
involves the essential coiled-coil protein DivIVA in Streptomyces coelicolor which is 
a model organism of complex cell differentiation. CvnD2, a putative interaction 
partner of DivIVA, is a GTPase and part of the cvn2 operon. 
  
Three deletion mutants lacking cvnD2, cvn2, or both cvn1-cvn2 were created by 
recombineering. All mutants showed different phenotypes from wild type on TSA-
medium. During vegetative growth in liquid culture, the Δcvn2 mutant showed the 
pattern of decreased frequency of hyphal branching.  
  
Localization of CvnD2 within cells was examined by fusing it to the fluorescent 
protein mCherry. The CvnD2-mCherry signals were found at the tips of hyphae and 
showed co-localization with DivIVA-EGFP (Fig.1). However, the CvnD2-mCherry 
protein was not functional. The localization of CvnD2-mCherry signals was tested 
under several conditions. Other proteins from cvn2 were also fused to mCherry and 
their localization was tested.  
 
Overall, the results indicate that CvnD2 is involved in aerial hyphae formation, may 
interact with DivIVA during vegetative growth, and appears to influence the control 
of cell polarity that leads to hyphal branching. 
 

 
 
Fig. 1. Co-localization of DivIVA-EGFP and CvnD2-mCherry        
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Investigation of a small GTPase involved in cell polarity and apical 
growth of Streptomyces coelicolor 

 
Apical growth, one of the distinctive characters of streptomycetes, involves the 
essential coiled-coil protein DivIVA in Streptomyces coelicolor. CvnD2, a putative 
interaction partner of DivIVA, was investigated in this project. CvnD2 is a Ras-like 
GTPase encoded in a conserved type of operon, conservon, that is common in 
Actinobacteria but of unclear function. Each conservon contains at least four 
conserved genes, cvnA, cvnB, cvnC, and cvnD, and their products have been 
suggested to form a hetero-complex resembling the eukaryotic G-protein-coupled 
receptor system. There are 13 cvn operons in S. coelicolor, and cvnD2 is part of the 
cvn2 operon, which is located immediately downstream of another conservon, cvn1.  
 
First, three deletion mutants lacking cvnD2, cvn2, or both cvn1-cvn2 were created. All 
mutants showed a precocious developmental phenotype on tryptic soy broth-agar 
medium. During vegetative growth, the Δcvn2 mutant showed decreased frequency of 
hyphal branching in liquid culture. None of the mutations influenced the subcellular 
localization of DivIVA, or the phosphorylation of DivIVA that is triggered by the 
antibiotic bacitracin.  
 
Localization of CvnD2 within cells was examined by fusing it to the fluorescent 
protein mCherry. The CvnD2-mCherry signals were found at the tips of hyphae and 
showed co-localization with DivIVA-EGFP. However, the CvnD2-mCherry protein 
was not functional. The localization of CvnD2-mCherry signals was tested under 
several conditions; cells grown to stationary phase, treated with bacitracin, or over-
expressing DivIVA. CvnA2, CvnB2 and CvnC2 were also fused to mCherry and their 
localization was tested.  
 
Overall, the results indicate that CvnD2 is involved in aerial hyphae formation, may 
interact with DivIVA at hyphal tips during vegetative growth, and appears to affect 
the control of cell polarity that leads to hyphal branching.  
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