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Diagram of currently described genera components of acetic acid bacteria and their species numbers included.
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Table 1. Summaries of proteome research in acetic acid bacteria
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Figure 2. Gene numbers of alcohol dehydrogenases
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Figure 4. A putative schematic representation of quorum sensing regulating modules in the cell membrane of
Gluconacetobacter intermedius, compared to that elucidated in Vibrio harveyi™>*). In Vibrio harveyi, the LuxPQ,
LuxN, CgsS represent three receptors, involved in different quorum sensing systems. In low cell density, the
phosphate flows from receptors to LuxO, the Qrr sSRNAs are transcribed and inhibit translation of LuxR (HapR)
transcripts. At high cell density, in the presence of autoinducers, phosphate flow in the signal transduction pathway is
reversed, the Qrr genes are not transcribed, /uxR (hapR) mRNA is translated, and LuxR (HapR) protein is produced,
and it initiates the quorum-sensing response. The analogous quorum sensing regulating systems are revealed in
Gluconacetobacter, dotted line represent the process or pathway have not identified or discovered, signal pathways
are supposed to play an important role in acetic acid adaptation and tolerance in acetic acid bacteria.
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Figure 5. The possible model for the quorum sensing system in G intermedius and other acetic acid bacteria.

Potential relationship between QS system and other acetic acid tolerance mechanisms is presented. The red dotted

line represent the potential relationship or the process have not been elucidated, the question mark means the

process have not been identified. Histidine kinase receptors (HK) in cell membrane are involved in signal

transduction.
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Advances in acid resistant mechanism of acetic acid bacteria and
related quorum sensing system

Kai Xia, Junli Zhu, Xinle Liang
School of Food Science and Biotechnology, Zhejiang Gongshang University, Hangzhou 310018, Zhejiang Province, China

Abstract: Acetic acid bacteria (AAB) are obligately aerobic Gram-negative bacteria. Known for their ability to
oxidize ethanol to acetic acid and robust tolerance to acetic acid, AAB have been widely used in industrial vinegar
fermentation. Besides the incomplete oxidative ability, investigation of their resistance mechanisms to acetic acid
is intriguing and crucial for high titer vinegar production. In this review, we evaluated a variety of resistant
pathways involved in carbohydrate metabolism, protein metabolism, lipid metabolism, and stress response based
on genomics and proteomics investigations in AAB. Specifically, the discovery in modules related to quorum
sensing (QS) system in Komagataeibacter species and the emerging genome data of AAB opens a new window to
screen acid resistance regulatory networks, which may promote industrial strain breeding and fermentation
optimizing. We reviewed the latest research progress of quorum sensing in acetic acid bacteria based on the brief
introduction of genomic and proteomic studies.

Keywords: acetic acid bacteria, quorum sensing, signal molecule, acetic acid tolerance mechanism

(AXTT%h: &%)

Supported by the National Natural Science Foundation of China (31171745) and by the Natural Science Foundation of Zhejiang
Province (LY 15C200006)

"Corresponding author. Tel: +86-571-8807024; E-mail: dbiot@mail.zjgsu.edu.cn

Received: 7 June 2016; Revised: 20 July 2016; Published online: 23 September 2016

actamicro@im.ac.cn



