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100 — Pseudomonas sp. CHZYR63 (AB905489)
Escherichia coli (M25588)

~— Gram-positive

)

0.050
2. ETHHEIKE Rpf E7ERRBERNAZLER
Figure 2. Phylogenetic analysis of bacteria resuscitated by Rpf of Micrococcus luteus based on the 16S rRNA
gene sequences. Numbers in parentheses represent the sequences’ accession number in GenBank. Bootstrap values
(n=1000) of above 50% are shown at the nodes. Kimura-5 distances were derived from a distance matrix to
construct an optimal unrooted tree using the Neighbour-Joining method. Bar, 5% sequence divergence.
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Formation and resuscitation of the viable but non-culturable
state in microorganisms

Shuo Zhang, Linxian Ding, Xiaomei Su
College of Geography and Environmental Sciences, Zhejiang Normal University, Jinhua 321004, Zhejiang Province, China

Abstract: It is estimated that the majority (>99%) of microorganisms resist cultivation because they are in a viable
but non-culturable (VBNC) state. Resuscitation-promoting factors (Rpfs) are one of the most important
breakthroughs in the cultivation of VBNC bacteria. In the past decade, our group focused on resuscitation of VBNC
bacteria by Rpf for exploring their potential environmental functions. Incorporated our previous studies in this
mini-reiew, we provided the overview of formation and resuscitation of VBNC bacteria, and explored the
relationship between®scout cells” and quorum-sensing based on the process of formation and reversion of VBNC
cells. Moreover, we also summarized the VBNC bacteria possessed potential enivronmental functions which were
previously isolated from various environments with Rpf addition. This review provides not only a new insight into
revealing the the mechanisms of formation and resuscitation of VBNC bacteria, but also a theoretical basis for
understanding and re-eval uating the role of Rpf method in the application for environmental bioremediation.

Keywords: viable but non-culturable, resuscitation-promoting factors, quorum-sensing, “scout cells’, environmental
functions
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