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Regulation of c-di-GMP metabolism and biofilm formation
In Yersinia pestis

Juping Zhao, and Yicheng Sun

Institute of Pathogen Biology, Chinese Academy of Medical Sciences and Peking Union Medical College, Beijing 100730, China

Abstract: Yersinia pestis, the cause of plague, is transmitted by flea bite. Y. pestis forms a biofilm in the proventriculus
of its flea vector to enhance transmission. Biofilm formation in Y. pestis is positively regulated by the intracellular levels of
the second messenger cyclic diguanylate (c-di-GMP). The c-di-GMP in Y. pestis is synthesized by two diguanylate cyclases
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(DGC), HmsT and HmsD, and degraded by phosphodiesterase (PDE), HmsP. Here we summarized the regulators that
modulate c-di-GMP metabolism and biofilm formation in Y. pestis and discussed their regulatory mechanism.

Keywords: Yersinia pestis, biofilm, c-di-GMP, diguanylate cyclases, phosphodiesterase
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Fig. 1 The regulators involved in modulation of c-di-GMP metabolism and biofilm formation in Y. pestis. The c-di-GMP
metabolism and biofilm formation are controlled by different cellular regulators at transcriptional, posttranscriptional and
protein level. The red boxes contain SRNA, orange boxes contain protein and in the yellow box is the cis-acting sequence
on mMRNA. HmsC and HmsE are encoded by one operon with HmsD and control the activity of HmsD. HmsHFRS is
responsible for biosynthesis of extracellular polysaccharide(EPS) matrix of biofilm.
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Fig. 2 Schematic representation metabolism and
physiological functions of c-di-GMP. c-di-GMP in
Y. pestis is synthesized by two GGDEF domain proteins
and degraded by EAL or HD-GYD domain proteins.
Various cellular functions are regulated by c-di-GMP.
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