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1. #8349 LuxR 71 LuxR solos & H 5 Lb 3!
Figure 1. Alignment of canonical LuxR and LuxR solos proteins!''!. TraR of Agrobacterium tumefaciens; LuxR of
Vibrio fischeri; QscR, LasR of P. aeruginosa; SdiA of S. typhimurium; OryR of Xanthomonas oryzae pv. oryzae,
XccR of Xanthomonas campestris pv. campestris; PIuR of P. luminescens; PauR of P. asymbiotica. The nine highly
conserved amino acids are highlighted in black, changed conserved amino acids are highlighted in red and their
positions with respect to TraR are indicated above.
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Figure 2.

Regulatory mechanism of LuxI/LuxR and LuxR solos in QS systemm]

. A: canonical LuxI/LuxR system;

B: LuxR solos in AHL-producing bacteria; C: LuxR solos in non-AHL-producing bacteria.
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Table 1.

LuxR solos in gram-negative bacteria

EXKFAME P A LuxR solos 7

[4-5]

LuxR Bacterial species Binding molecule(s) Functions regulated Invariant amino acids
solos changed, reference
QscR Pseudomonas 3-0x0-Cy5-, 3-0x0-C;y-HSL Regulate expression None
aeruginosa of the adjacent phenazine [8, 12, 13]
biosynthetic operon.
SdiA Escherichia coli, 3-0x0-Cg-, 3-0x0-C4-, Functions involved in adhesion None
Salmonella enterica  3-0x0-C4-, 3-0x0-Cyp-, and resistance to complement [14, 15,23, 24]
serovar Typhimurium 3-0x0-Cy;,-, C¢-, Cg-HSL killing.
OryR Xanthomonas  oryzae Rice signal molecule Virulence on rice, motility WS57M, Y61W.
pv. oryzae Proline iminopeptidase (pip) [17, 20, 26, 27]
gene expression.
XccR Xanthomonas Plant signal molecule Proline iminopeptidase (pip) WS57M, Y61W.
campestris pv. gene expression, virulence. [18, 20]
campestris
PsoR Pseudomonas Plant signal molecule Transcriptional regulation WS57M, Y61W.
fluorescens Pf-5/CHAO antimicrobial-related genes and [20, 31]
in biocontrol.
BIxR Brucella melitensis Not yet determined Regulation of virulence and None
flagella. [32]
ExpR Sinorhizobium meliloti Cia, 3-0x0-Cyy-, Ci:1- Production of symbiotically None
3-0x0-C4-, C;3-HSL active  EPSII, succinoglycan [33]
production, motility, chemotaxis.
AvhR Agrobacterium vitis Not yet determined Ability to cause necrosis on WS57F, D70S, W85R.
grapes and hypersensitive  [34]
response on tobacco plants.
VjbR Brucella melitensis C,-HSL Regulation of virulence factors WS85I/V, G113F
and flagella. [16]
PluR Photorhabdus Photopyrones (PPYs) Regulate expression of the WS57T, P71Q, W85C,
luminescens adjacent pcf operon. G113S[10, 21, 28]
PauR Photorhabdus Yclohexanedione (CHD), Regulate expression of the WS57T, P71Q, W85Y,
asymbiotica Dialkylresorcinols (DARs) adjacent pcf operon. GI113I[10, 21, 30]
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Advances in quorum-sensing LuxR solos in bacteria
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Abstract: Quorum-sensing (QS) involved in the production of N-Acylhomoserine lactones (AHLSs) is a universal
way of communication of gram-negative bacteria. Complete AHL-QS system includes pairs of AHLs synthase
belonging to LuxI family and cognate LuxR-family AHLs sensor-regulator. However, many gram-negative bacteria
have evidenced the presence of AHL-QS related LuxR-type genes, which are unpaired to a cognate LuxI. These
unpaired LuxRs have been called solos or orphans. LuxR solos are thought to be important for bacterial signal
perception in eavesdropping, intra-species and inter-kingdom communication, which become research topic in the
field of QS. Here, the finding, concept, protein structure, and main types of LuxR solos are illustrated. Furthermore,
the function and important protein of LuxR solos associated with sensing AHLs or non-AHLs are reviewed. The

prospect and significance of quorum sensing LuxR solos in bacteria are also discussed.
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