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Characterization of Bacterial communities isolated
from dioxins contamiated soils

Sabrin Mahfouz® Dr. Gh. Mansour™ Dr. A. Hanano™™

Abstract

Dioxins are one of the most dangerous and toxic environmental contaminants,
belong to persistent organic pollutants, which known for their resistance to
degradation process, helped by their stable chemical structure, which Leads to
their bioaccumulation and biomagnification threatened the health of living
organisms, thus affecting the Ecosystem safety. Soils are an essential store of
dioxin compounds and a source of their spread within the environment, Besides,
the microorganisms endemic to these polluted soils are exposed to high levels of
dioxins, which affects their biological diversity and their genetic and functional
characteristics. Therefore, the research aimed to highlight the reality of local soils
and the possibility of their contamination with dioxins, in addition to
characterization of the bacterial communities endemic to these contaminated soils
in search of strains characterized by their ability to biodegrade environmental

* Master student at Department of Plant Biology(microbiology), Faculty of Science, Damascus
University.

** Associate Prof. at Department of Plant Biology, Faculty of Science, Damascus University.
" Research Director, department of Molecular Biology and Biotechnology, Atomic Energy
Commission of Syria (AECS).
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toxins, including dioxins. Seven soil sampling sites were selected as a source of
dioxins emission. The results of the study showed that the soils of Site C near the
Homs Refinery were the most polluted, while the soils of Al-Moadamyeh site A1,
A2, A3, and D Al-Suwayda polluted with emissions from waste burning; the level
of pollution was medium, and the lowest level of dioxin

contamination was recorded in each of the soil samples for the Deir al-Asafir site
B Contaminated with industrial and local wastewater,and samples of the site of
Maadamiyat al-Sham A4 collected from agricultural land. Bacterial communities
which isolated from contaminated soils were characterized molecularly by
16srRNA sequencing, The results of the biological abundance of the bacterial
species within the studied sites showed that the genus Bacillus followed by the
genus Pseudomonas and Acinetobacter was the most abundant by 37.38%,
21.49%, and 14.10%, respectively. Due to the coexistence of these bacterial
species in polluted soils, it was necessary to search their genome for genes
responsible for the biodegradation pathways of these pollutants. The results of
molecular detection of the two genes Cytochrome P450 (CYPBM3) and angular
dioxygenase (AD) indicated the presence of 22 bacterial strains that have the AD
gene, and 14 container strains on the CYPBM3 gene. Finally, the evaluation of
the biological ability of the bacterial strains to grow was carried out in the
presence of the most toxic compound tetrachlorodibenzo-p-dioxin “2,3,7,8-
TCDD”.

Keywords: soil, dioxins, bacterial community, biodegradation, cytochrome-
P450 (CYPBMB3), angular dioxygenase(AD).
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iz A3 e Laagiyall 236 3:»93)?1\ <all Q‘:\eh/&betéel
CFU gt L)) G+/G-pl2 dara
S1 6x107 5 1/4
Al S2 0.29x107 6 5/1
S3 0.34x107 6 5/1
S4 0.28x107 8 3/5
A2 S5 0.58x107 10 5/5
S6 2.3x107 5 4/1
S7 159x 10’ 3 0/3
A3 S8 23x 107 7 2/5
S9 64x 10’ 8 3/5
Al S10 8.4x10’ 9 7/2
S11 7.7x107 5 1/4
S12 24.5x107 4 0/4
B S13 10x10’ 3 1/2
S14 1.5x10’ 4 2/2
S15 3.5x10’ 4 0/4
C S16 135x10’ 2 0/2
S17 212x107 2 0/2
S18 0.075x10 7 6/1
D S19 0.92x10’ 6 3/3
S20 0.56x10’ 3 2/1
107 g saall
S 50/57
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el Judesi o 2l Ly cilinnalls Bigle i (ga Ay jaall Lagiyall ciljall cidia
& dsagia Al 107 dugs ok 3 ¢(4)ISa PCR Jelity lgasiai a0 16sTRNA
eVl gsilly el e o diiasall Luagiyadl VL 5a5pS Jubdll 3is
MWA475154) duinyas e‘ﬁJ‘ <3 NCBI GeneBank databases <blull sacld & 44,
5%y <Y Bacillus (wis ff ) = cuy (GenBank ID: from MWA475085 To
Gy prall daagiall Wil gsana (o %37.38 L& Cun dugjaall L5l Glie Gera
O el e %14.01:%21.49 L. Acinetobacter Pseudomonas s 4l
%2.8 «%3.73 %4.67 .. Massilia «Klebsiella «Enterobacter _ulial cul€a
« Staphylococcus « Arthrobacter _uliaY Lgnll il L Cpld il e
150l a1 W <%1.86 duwsy Cronobacter
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Lysinibacillus Solibacillus< Microbacterium Oxalicibacterium Brevundimonas Brevibacillus
g9 At gl Cellulosimicrobium 4Mlacrococcus < Chryseobacterium Pantoea Citrobacter

o) £55 (3) Isaadl Ladl g ) Apsgiadl Cladinall 3 %0.93 ity dugal
Ban e Gain S Dl 8l Augial Aaelly Aol e 8 gagiial

ghiall il paly lineSspall Hisho (155 (o gl dsaal) il ally Ablaial el il
i Bislal) Gl (3 19 Soall ainal) i 236l Lagipall i) Jon dilas il pe gl
siglly  Firmicutes 4wl ducidll Bacillus gain glsll laliad colal lls cliSyall 020
Lud) Acinetobacter, Pseudomonas sl LuwY Proteobacteria dwd Y Zigal
Huu et al., 2010, Chen etal., 2013,Tran et al., 2020, ) Gammaproteobacteria !
il g cladall sda il e Liwhs il cilial s 8 (Zenteno-Rojas et al., 2020
oaal an g Al Lad ooDle Wl el 3 Actinobacter leledll dued
) .Arthrobacter crystallopoietes

dagial) cijall 16SrRNA &) gal) anduial milis piagh Aubdial B gua (4)JSal)
.(DNA Ladder: M) %1 jg,&¥ i e A3 adgal b
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:2,3,7,8-TCDD i i Ao duagiyal) oSl dgaal) 5a8 jLis) .4

(AD and CYPBM3) ciliseSsl) elSii e Aggunall clipsall o il o 5,80 sy
osial goill Lugal) 5l il el Jag s Ay slall elldy (Dl 36 ve Al
sl sall JB .05l Ty frins lgias "2,3,7,8-TCDD ' e Jlariadh saill e
Bacillus o dull i i o(4)dsaall CFU ML saalss dujal) o3¢ sliial) YDl
Jame &y 3 el dagyi saill o 80l SV culS A4-2d ADL. megaterium
I e ISl Gan A cgpaal) (e palall gl ACFU mL? 15.7x10° sal
lgai b 3 ¢salll e Canual 58 Bacillus pumilus gsi dsll (Al-2c, A3-3g)
iy 9l dga o puelall gudl) 8 sl e CFU ML 7.2x10°, 5.4x10° akieY)
a5 sal) o ddle delyy <y D26 ADLA P stutzeri of ahall dals glsil) sai il
85 «CFU ML 11.44%10° (panl) (ga Gualdl) goau¥) 8 el gai lgaly 3) ¢Sl
4D P. fluorescens ,Al-1d 4Dl P. putida) Pseudomonas e s sai (s L e
sl e 7.28x10°, 9.52x10° duaill Adaiil it 8 4l (53 (A4-3d

2,3,7,8-TCDD oS (As (g9 galahuj i dsagiall el ds ) =l (4)Jgadl
CFU. ml™ s Bpata gl & Baad (908U Vaag o

CFU. ml™1 CFL_Ji CFl_Ji CFl_Ji CFU.ml™* CFU.ml™?
ml ml ml

P .stutzeri D2e 0.14x108 7.3x10° 5.52x10°0 8.32x10°0 11.44x10° 9.6x10°

P .putida Al-1d 0.2x108 4.98x10° 8.6x10° 8.4x10° 9.52x10°0 8.14x10°0

P .fluorescens A4-3d 1.8x10° 9.4x10° 9.2x10° 6.8x10° 7.28x10° 7.16x10°
B. megaterium  A4-2d 0.1x108 7.26x100 9.12x10°6 9.66x10° 15.74x10° 12.88x10°
B .pumilus Al-2c 0.1x108 0.32x10®  0.4x10° 1.2x10° 7.2x10° 0.66x10°
B .pumilus A3-3g 0.02x108 1.46x10° 1.5x10° 1.52x10° 5.46x10°0 4.04x10°6
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