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Table 1. Twenty-six main bacterial strains with quorum quenching activity, diverse minimal mediums

which bacteria isolated from them and some bacterial detection tests

Strain  Speciesorgenus AHL Indole Arginine Pigment Pigment Pigment Oxidase Catalase Gram
codes of bacteria 1 2 3 4 5 6 test test test
RP151  Pseudomonas sp. C6 - . - N + + + _
RP18  Pseudomonas sp. C10 - + - - + + + _
RP211  Pseudomonas sp. C10 - + - - + + + -
RP26  Pseudomonas sp. C8 R . R - + + + R
RP292  Pseudomonas sp. C10 - + - - + + + -
RP317  Pseudomonas sp. C10 - + - - + + + .
RP322  Pseudomonas sp. C10 - + - - + + + -
RP371  Pseudomonas sp. C10 - + - - + + + -
RP41 P. chlororaphis C10 - + - - + + + -
RP308 P. chlororaphis Cc6 - + - - + + + -
RP51  P.chlororaphis C4 - + - - + + + -
RP141 P. chlororaphis Cc8 - + - - + + + -
RP113 P.putida C10 - + - - + + + -
RP402 P.putida C6 - + - - + + + -
RP375 P. putida Cc8 - + - - + + + -
AC116  Acinetobacter sp. C4 - - - - - - + -
AC110 Acinetobacter sp. C4 - - - - - - + R
AC144  Acinetobacter sp. C6 - - - - - - + N
AC252  Acinetobacter sp. C6 - - - - - - + N
AC359 Acinetobacter sp. C4 - - - - - - + N
En198  Enterobacter sp. C8 + + - - _ _ + _
En411  Enterobacter sp. Cc8 + + R R R . + R
En204  Enterobacter sp. C6 + + R - - - + R
En266  Enterobacter sp. C8 + + - - i, i, + -
Bac2 Bacillus cereus C6 - + - - - - + +



Table 1. continued

Xan70  Xanthomonas sp.* C6 - N + + _ _ +

*Isolated from plant phyllosphere, 1: Types of AHL in minimal medium for bacterial isolation, 2: Indole production test, 3:
Arginine hydrolysis, 4: Xanthomonadin pigment production, 5: Yellow pigment production on YDC medium, 6:
Fluorescent pigment production on King's B medium.
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Figure 1. Quorum quenching activity test: The amount of color is the indicator of QQ activity with

inverse relationship between rate of QQ activity and color intensity. A3:Control;C3 and B3:isolate with
high activity (RP308);B1:bacterium with low activity and B2: bacterium without activity

D
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Figure 2. Reduction of potato rot test; A: Control containing Pectobacterium ;B: mix of bacterium
with low QQ activity and Pectobacterium ; C: Control containing Pectobacterium D: mix of bacterium
with high QQ activity and Pectobacterium.
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Figure 3. A: shows QQ activity (percentage of violacein reduction) on vertical axial. For each isolate three
column exists with standard deviation related to three QS signals (C6, C8 and C10). B: shows percentage of

potato rot reduction on vertical axial. For each isolate there are three columns with standard deviation
related to three Pectobacterium. The same letters are not significantly different (P=0.05, LSD).
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Table 2. List of primers using in quorum quenching genes detection

i Y Length

Primer sequence (5°- 3
q ( ) Genes and bacteria of PCR

F:forward , R:reverse product
PVPF: GTGCCCGTGTTTCCATTTTG :
PVPR: AAGTGCTTGGAGGTGTCGAC pvdQ - P.putida 887 bp
qUPF: ACCTGCAAGAGGAACTCAGC -
qUPR: AACAGGTCCTGATTGTCGGC quiP - P.putida 436 bp
PVCF: ATCAGCGGCGAGAAA/GCCTTG .
PVCR: ACCTCCAAGCACTTCACCCT pvdQ - P. chlororaphis 647 bp
QqUCF: GCTACAAGCCCGAATACTGGA QUiP - P. chlororaphis 064 bp

qUCR: TGGTCATAGGGGTGGAGCAT
haBF:GGACGGAGTCAACCAGTATCA hacB - P.chlororaphis RP308, RP141 1221 bp
haBR:TGGAGTTTCTGGCTGGCTTC
Aci-F: TGATTCAAGCGGCACAAAGC/T
Aci-R : TCCTTTTGACTCACCGCATC
AialF: TAAAGCGTGTAGGGTATGAGCC
Aia2R:CCTGCTCTATATCATGGCCA

penicillin acylase-Acinetobacter 703 bp

Lactonase -aiiA- Bacillus 459 bp

alisko éhfj&T Sl y ol 4ug PCR Q,.o}T Wyl -Y Jyu>
Table 3. Optimized PCR reaction conditions for different primers

Cycle Stages of PCR An acylase gene aiiA gene in pvdQ and quiP quiP, hacB and
number in Acinetobacter Bacillus genes in P. putida pvdQ genes in P.
chlororaphis

1 Initial 5minutesin94°C 5 minutesin94°C  5minutesin94°C 5 minutes in 94 °C
denaturation
Denaturation 30 seconds 94 °C 30 seconds 94 °C 30 seconds 94 °C 30 seconds 94 °C
30 Annealing 30 seconds 55 °C 45 seconds 57 °C 45 seconds 57 °C 30 seconds 55 °C
Extension 45 seconds 72 °C 45 seconds 72 °C 45 seconds 72 °C 45 seconds 72 °C

1 Final extension 5 minutesin 72 °C 5 minutes in 72 °C 5 minutes in 72 °C 5 minutes in 72 °C
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500bp——

A
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(3b cé> :bp) RP141 ¢ RP308 sy las P. chlororaphis 4 4,0 45 bpg 1YY bp £¥Ybp

Figure 4. PCR products of three acylase genes, pvdQ, hacB and quiP on 1.5% agarose gel, respectively
with 647 bp, 1221 bp and 964 bp length related to P. chlororaphis RP308 and RP141. (bp: Base Pair)
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Abstract
Background and Objectives
Quorum sensing (QS) is a process of cell to cell communication that allows bacteria to be
aware about cell density. In this phenomenon bacteria communicate with each other
through signaling molecules such as N-acylhomoserine lactones (AHLs). Also, virulence
gene expression in many pathogenic bacteria like Pectobacterium is under control of QS.
Some bacteria can degrade AHLs molecules by a process called anti quorum sensing or
quorum quenching (QQ); therefore, QQ can be used in biocontrol of plant pathogenic
bacteria. The main purpose of this research was to detect QQ genes in strong QQ-based
biocontrol bacteria.
Materials and Methods
In this investigation, QQ bacteria were isolated from rhizosphere and phyllosphere of
some agricultural and non-agricultural plants using minimum media containing AHL.
QQ bacteria were identified using biosensors CV026 and VIRO7. Mechanism of QQ
action was determined by heating, proteinase treatment and filtering methods.
Afterwards, in order to find acylase and lactonase genes in these bacteria, homology
searches were performed using BLASTn and BLASTp in NCBI._Then, several primers
were designed by several softwares including CLC main workbench 5.5, Primer Premier
6, Primer3, Oligo7 and primer BLAST.
Results
The most abundant and strongest QQ isolates were shown enzymatic activity. Main
twenty-seven isolates with high QQ activity were detected. Four genera and species
including Pseudomonas chlororaphis, Pseudomonas putida, Acinetobacter sp. and
Bacillus sp. were found as the bacteria with highest QQ and biocontrol ability against
Pectobacterium. As a results of this study, in the Bacillus Aiia lactonase gene; in P.
chlororaphis three acylase genes of pvdQ «quiP and hacB; in P.putida two acylase genes
of pvdQ and quiP and in Acinetobacter one acylase genes were traced.
Discussion
According to the results of this investigation, Pseudomonas genus was determined as the
frequent QQ bacteria. Also, P. chlororaphis species with the strongest QQ activity, were
divided in to two groups; the first isolates with two acylase genes (pvdQ and quiP) and
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the second isolates containing extra homologous acylase hacB. Isolates of the latter

group with the most detected genes involved in QQ, were identified as the best QQ-based
biocontrol bacteria against Pectobacterium.

Keywords: Cell communication, Pseudomonas, Pectobacterium, acylase and lactonase
genes



