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INTRODUCTION
Plasmids are bacterial mobile genetic elements that facilitates rapid evolution and adaptation of their hosts to changing environmental conditions. Genes coded on plasmids has a
big impact on their bacterial hosts, their importance for soil properties and fertility cannot be disregarded. This is especially important in agricultural soils, which are often treated with
toxic chemical compounds, like pesticides. Soils contaminated with pesticides are often enriched in bacterial or fungi species capable to degrade deadly compounds. Moreover
genes located on mobile elements are known to play important role in resistance of microorganisms to chemical pollution. In presented work plasmid diversity in pesticide (mainly
organochlorine) contaminated soils was assessed using PCR replicon typing and electrophoretic analyses.
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Fig. 1 PCR replicon typing of metagenomic
samples coming from pesticide-contaminated
soils.
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Fig. 2 IncP-1 plasmids were the
most common among 58 bacterial
strains analyzed

Isolates were subjected to further
analyses. First of all, megaplasmids
were visualized using modified Eckhardt gel (Hynes & McGregor,1990).
In several cases single or double
bands of megaplasmids were identified (Fig. 3).
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Replicons of selected IncP groups were detected with
standard PCR replicon typing method, using primers
trfa21 /trfa22 (IncP1, targeting fragment of trfA2
gene), tolRepF/tolRepR (IncP9, targeting fragment of
rep gene) and RepRmsF/RepRmsR (IncP7, targeting
fragment of rep gene).
Analysis revealed presence of IncP1 plasmids in all
analysed samples. IncP9 and IncP7 was restricted to
more polluted samples (Fig. 1).
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PCR replicon typing of 58 isolates revealed
presence of plasmids in 95% of them. Similarly to replicon typing of total metagenomic
DNA, IncP-1 plasmids where most common,
whereas IncP-9 was the least frequent group
(Fig. 2). 32,2% of isolates contained all analyzed plasmid groups.
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Tab. 1. Basic characteristics
analyzed samples

Bacteria were isolated from samples by grinding of soil in presence of 0.9% NaCl and
plated on LB medium. Lindane-resistant
strains were identified by plating on minimal
medium supplemented with 100 nM HCH
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Physicochemical properties of collected samples were assesed with
standard methods. Pesticides were
detected and quantified by GC-MS
and HPLC-MS (Tab. 1).
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PT-3
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BG-5
RG-K1
WWCK-5
AP-2
PRB-3
LuLi-4

contaminants
concentration
[ng/ul]
73382.33
26848.33
221637.72
2781.32
28288.39
426.37
78.36
46.00
2.0
27216.00
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DNA was isolated with modified
method of Zhou and collegues (1996).
16S rRNA genes fragments (357-786)
were amplified via PCR and sequenced on 454 GS FLX Titanium machine.

sample

species
(16S
based)
36
21
135
183
419
84
360
794
280
535
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Soil samples (coming from 7 sites)
were collected in 2010 and 2011
during ellimination of underground infrastructure where obsolete pesticides
where stored from 1960’s.
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Fig. 3 Eckhardt gel analysis of selected
isolates. Megaplasmid bands indicated
with arrows
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HIGHLIGHTS
* PCR replicon typing can be used to determine plasmids presence in metagenomic
samples
* IncP1 is a most common group of plasmids in analyzed soils
* Eckhardt gel and PFGE analyses allow for identification and isolation of plasmids from
pesticide-resistant bacterial strains

Fig. 4 PFGE analysis of A10
isolate. Megaplasmids are
indicated with arrows.

In the next step, Pulsed Field Gel Electrophoresis (PFGE) was used for better characterization
of megaplasmids present in analyzed isolates
(Fig. 4). This allowed for idenitification of up to 4
megaplasmid bands in individual isolates, which
are now subjected to sequencing.
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