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Fig. 1 A: QQ activity of four bacterial genera (Pseudomonas, Acinetobacter, Bacillus and Enterobacter) in four
different growth phase and 48h old-culture (3-oxo-c6HSL-48h) of these bacteria in studying with CV026
reporter has been shown. B: Rate of biofilm formation in the pathogenic bacteria under the influence of

supernatant and extract of QQ-bacteria .Means bearing the same letter in a column are not significantly different
(LSD at P< 0.05). Isolate codes indicated on horizontal axis of Fig. 1 (see Tablel).

el L S IS s s 6 oS Sl Oe - J
Table 1. Rate of quorum quenching and biocontrol agctivities in main studied bacteria.

& Quantity comparison Quantity  Quantity
(slices)® comparison comparison
(tubers)’”  (cactus)®

Isolate codes:QQ- bacteria®  3-ox0-C6-HSL? Pccsignal®  Potaotuber® Cactu

5x10* 10°

Pseudomonas putida P19 2.7%z.4a 1%+0.1 A + + 4%+2 a 1%:z+.5A 6%+ la T%+1A
Pseudomonas sp. P15 27%+1.0d 14.0%+2.0 C + + 24%+2c  12%+1D  26%+2c  30%*1D
Pseudomonas sp. P78 33%+1.0e 19.1%+0.5 D + + 28%+2d  17%*1E  31%+1d 41%+1E
Pseudomonas putida P97 9.1%+1.1b 4.3%+0.6 B + + 18%+1b  5%t.5B 16%+1b  19%+2C
Pseudomonas sp. P107 12.0%:+.5¢c 4.4%+0.6 B + + 20%+2b  9%+1C 16%+1b  12%+2B
Acinetobacter sp. A48 48.7%+1.6g 27.8%+16 F + + 60%:z1f 40%+1G  47%zx1f  51%*1G
Pseudomonas sp. P98 41.2%+1.3f 23.3%+1.2E + + 43%+2e  28%t1F  42%tle  47%+2F
Acinetobacter calcoaceticusA76  57.5%¢t.5i 36.9%+2.0G + + 98%+.5g9  74%t2 | 69%+1lh  75%z%1l
Bacillus cereus B177 52.7%+1.6h 36.5%+3.1G + + 96%+1g 57%+1H  64%tlg  60%+2H
Enterobacter sp. E39 62.4%:+.6j 48.0%+2.0H - ND 98%+1g 103%+2) 100%t4i ND
Enterobacter sp. E55 67.7%2+3.6k 49.3%+1.5H - ND 104%+2h  104%+2J  102%+2i ND

5lﬁP005|@1ﬁ_ﬁtdu§__”3-ox0-C6-HSL ‘_;\ﬁ,:),_;uL_fa.\.:ft?q\bguoyﬂ\,,;;q:r;v‘wiu? 5 el oS sla ST
S o35 SIS oS 5 njoa i ode (55 T olen LS (D) QU5 pde L () U150 F L wele FA 8 (sla i S
VJL_WL;.:,L_&5,);’_;;g§wu,>$‘s¢uwuﬁ:/\}v.ﬂa,_(&us,{g;l\~°}ax\~'cfu/ml sbcble js o by
O 2 53 OLSS Uog o sl 0l 0315 0Lt Sy 3 (Aals b aglin 53) 2D ackn 3 S0k &y st 5 ol 0l 3 8 sl o S 5 s fionm

0ok oo ND il o (430 413 sine ek LED) b 50bos o0t DL e ocins O3

1. Main QQ bacteria and isolate codes. 2 and 3: Reporter assays using 3-oxo-C6-HSL and extracted signals of Pcc,
respectively (48 h old culture of QQ-bacteria). 4 and 5: ability (+) and inability (-) of controlling disease on intact potato and
cactus, respectively. 6: the percentage of potato slices rot in different cfu/ml from QQ bacteria 7and 8: Quantity comparisons
of rot percentage on potato and cactus respectively. The numbers were rounded and the comparisons are as percentage in
comparison with control. All the data were shown as mean + SD. Means followed by the same letter in a column are not
significantly different (LSD at P< 0.05). ND :not determined.
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Fig. 2. A: Rate of QQ activity in different isolates detected by HPLC (level under the curve in comparison
control indicate remaining AHL%) B: acylase activity of A48 isolate detected by HPLC: in the graph 1
degredation of signal’ (3-oxo-c6 HSL) during different time points have been shown .The signal has been

degraded by passing more time and the area under the curve has decreased. And in graph 2 the amount of free-
HSL in consequence of enzyme degradation increased by passing more time.
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Abstract

One hundred seventhy seven quorum quenching bacteria were isolated from Solanaceae family using two
methods of minimal medium containing synthetic acyl homoserine lactone signa 3-oxo-C6-HSL and sole
common culture medium. Eleven isolates of bacteria, including Pseudomonas, Enterobacter, Acinetobacter and
Bacillus were identified as bacteria with high quorum quenching ability, especialy the genus Pseudomonas
showed the highest quorum quenching activity. Investigating quorum quenching mechanisms among these
bacteria revealed that enzymes and non-enzymatic small compounds with querum quenching activity were
involved in this process. However, most of the bacteria showing enzymatic activity were confirmed by HPLC.
Results also showed that one isolate of Acinetobacter calcoaceticusobtained by the second method, had non-
enzymatic quorum quenching activity. The quorum quenching bacteria mainly reduced the biofilm and
pathogenicity of Pectobacterium carotovorum subsp. carotovorum on potato and cactus. Therefore, there was a
direct relationship between increasing quorum quenching activity and biocontrol ability against this pathogen.
However, there were some exceptions. In addition, some isolates of Pseudomonas as the best biocontrol agents
were identified, which were effective against the pathogen based on quorum quenching.
Keywords: acyl homoserine lactone, Acinetobacter calcoaceticus, biofilm, quorum quenching-activity,

biocontrol ability
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