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PHAN LAP MOT SO CHUNG VI KHUAN
PHAN HUY DIBENZOFURAN TU PAT NHIEM DIOXIN
O A LUOI, THUA THIEN HUE
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Nguyén Hoang Léc!, Nguyén Dttc Huy?*
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Tém tét. Nghién cttu nay trinh bay két qua phan lap mot s6 chung vi khuén ¢6 kha ning
phan hay dibenzofuran, mot dan xuit ctia dioxin, tir dat nhiém dioxin & A Lwéi, Thira Thién
Hué. Cac mau dat duoc thu nhan tir 5 dia diém khac nhau trén nén san bay Aso cii. Tt cac
mau dat da thu dwoc 3 chang vi sinh vét sinh trudng va phat trién manh trén moéi truong toi
thiéu bd sung dibenzofuran lam ngudn carbon. Phén tich trinh tw 16S rDNA cua cac chiing
phan lap dwoc cho thdy chung twong dong cao voi Enterobacter cloacae (99%), Staphylococcus
sp. (99%) va Achromobacter sp. (100%). Vi thé, ching dwgc dat tén 1a Enterobacter cloacae DF3,
Staphylococcus sp. DF5 va Achromobacter sp. DF6. Cac dit liéu trinh ti nucleotide da dwoc
déng ky trén GenBank véi ma s6 [an luot 1a MG774409, MG774408 va MG774410.

Tw khoéa: Achromobacter sp. DF6, dibenzofuran, dioxin, Enterobacter cloacae DEF3,
Staphylococcus sp. DF5

1  DPitvan de

Dioxin la mot nhom cac hop chat hitu co vong thom chita goc chlorine gom dibenzo-p-
dioxin, dibenzofuran va coplanar biphenyl. Nhitng nghién cttu trudc day cho thdy dioxin c6
ddc tinh manh d6i vé6i stee khoe con nguoi, gay ra cac triéu ching nhu dot bién, ung thu va
méat sém o tré em [6, 13]. Dioxin c6 chu ky tw phan huy dai va thudéc nhém gay & nhiém
nghiém trong dén moi truong. Trong cac dAn xuAt ctia dioxin thi 2,3,7,8-tetrachlorodibenzo-p-
dioxin (2,3,7,8-TCDD) chtta da gdc chlorine ¢6 ddc tinh manh nhat, con cac dan xuit nhu
dibenzo-p-dioxin don chlorine va dibenzofuran don chlorine ¢é ddc luc thap hon [17]. Dioxin
c6 thé duoc xtr ly bang phuong phéap hda Iy nhu nung nhiét d6 cao, quang phan huy, sttu
dung cac hgp chat c6 hoat tinh thuy phan va khit manh. Tuy nhién, viéc ting dung cac

phuwong phap trén thyce t& van con nhiéu thach thic [6].
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Gan day, phuong phép xt ly sinh hoc bang thuc vat, vi khuan va vi ndm duwoc dé xuat va
nhéan duoc nhiéu quan tdm ctia cac nha nghién cttu trén thé gidi do kha nang phan hiy manh cdu
tric dioxin va cac hgp chét tuong tu dioxin, qua d6 loai bé doc tinh cua ching [3, 6, 16, 18]. Nhiéu
vi sinh vat dat duoc thong bdo ¢ kha nang phan hay dioxin nhw Janibacter terrae [11], Comamonas
sp. [10], Sphingomonas sp. [1, 2], Pseudomonas sp. [7, 9], Ralstonia sp. [20] va Burkhoderia sp. [1, 15].

Bai b4o nay trinh bay két qua phan 1ap cac chting vi khuan tir mau dat nhiém dioxin ¢ san
bay Aso (cit), huyén A Ludi, tinh Thira Thién Hué ¢ kha nang sinh trweong va phat trién trén moi
truong t6i thiéu chita dibenzofuran. Két qua nghién cttu la co s& quan trong cho viéc ting dung
cac chting vi khuan dat c6 kha nang phan huy cac dan xuat dioxin ciing nhu 1lam ngudn vat liéu

cho cac nghién ctru vé sinh hoc phan tt sau nay.

2 Nguyén liéu va phuwong phap

21 Nguyén liéu

Nguyén liéu nghién ctru 1a cdc mau dat thu thap ¢ d6 sau 30 cm tai 5 dia diém khac nhau &
san bay Aso trudc day (16°13'38,3"N; 107°16'03,5"E; 16°13'38,7"N; 107°16'03,6"E; 16°13'39,0"N;
107°16'04,3"E; 16°13'39,2"N; 107°16'03,7"E; va 16°13'38,7"N; 107°16'04,3"E) thudc huyén A Ludi,
tinh Thira Thién Hué. Céc thi nghiém dwgc tién hanh tai Vién nghién ctru Hoat chét sinh hoc,
Truong Dai hoc Khoa hoc, Pai hoc Hué.

22  Phwong phap
Phan 14p va sang loc cac chiung vi khuan phan hay dibenzofuran

Céc chung vi sinh vat phan huy dibenzofuran duoc phan lap theo md ta caa Hong va cs.
vOi mot vai diéu chinh [6]. Hai tram gram dat dugc chuyén vao 5 mL mdi truong khoang t6i thiéu
MSM (3,5 g/L Naz2HPO:.2H:0 + 1 g/L KH2POs+ 0,5 /L (NHi)2SOs+ 0,1 g/L MgCL.6H:0 + 0,05 g/L
Ca(NOs)24H20 + 1% dung dich vi lwong (2,2 g/L FeSO4.6H20 + 0,1 g/L ZnSO..7H20 + 0,03 g/L
MnCl2.4H20 + 0,03 g/L HsBOs + 0,2 g/L CoCl2.6H=0 + 0,03 g/L CuCl2.2H20 + 0,02 g/L NiSO4.6H20 +
0,03 g/L Ca(NOs)24H:0); pH 7,25) c6 b6 sung 0,5 mM dibenzofuran (Sigma, My) lam ngu6n
carbon va duwoc nudi cdy 6 30 °C véi tdc d6 lac 185 vong/phut trong 7 ngay. Sau d6, 100 uL dich
nudi duoc cay chuyén sang moi treong MSM méi ¢d bo sung 0,5 mM dibenzofuran va nudi cdy &
cung diéu kién nhw trén. Qud trinh nudi cay dugc lap lai ba [an. Sau khi két thiic nudi cdy lan ba,
100 pL dich huyén phut dugc trai trén moi truong MSM rdn c6 bo sung 0,5 mM dibenzofuran trén
bé mat dia va nudi 6 30 °C trong 7 ngay. Cac khuan lac xuat hién trén bé mat méi truong dwoc cay
chuyén vao moi truong MSM long méi cd bo sung dibenzofuran ¢ nong nhuw trude day va nudi
trong cung diéu kién nhu cac thi nghiém phan lap va sang loc dé€ xay dung duong cong sinh
truong, dong thoi vao mdi truong LB 1ong (1% tryptone +0,5% dich chiét ndm men + 1% NaCl) va

gitt 6 -80 °C d€ luu trit mau.
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Xay dung dwong cong sinh tredng

Puong cong sinh trudng ctia cac chung vi khuén c6 kha nang phan huy dibenzofuran
dwoc khao sat trong binh tam gidc loai 100 mL chtta 20 mL mdi trieong va nudi trong 7 ngay
nhu da dé cap ¢ trén. Mot mili lit dich nudi duoc thu moi ngay dé€ xac dinh mat do t&€ bao
(OD600) trén may quang pho UV-vis (Thermo Scientific, My). OD600 = 1 twong dwong 2 x 108
CFU [12].

Tach chiét DNA téng s6

Chang vi khuan c6 kha nang phan giai dibenzofuran dwgc nudi cdy trén 5 mL moi
truong LB 1ong qua dém & 30 °C véi t8c d6 lac 180 vong/phtt. Sinh khéi t& bao dwoc thu hdi
bang ly tam 10.000 vong/phtt trong 5 phit. DNA t6ng s6 ctia chiing vi khudn duoc tach chiét
bang PowerSoil DNA Isolation Kit (MoBio, M§) theo hwéng dan ctia nha san xudt va dién di

kiém tra trén gel agarose 1% voi thudc nhudém RedSafe™ (iNtRon, Han Qudc).

Pinh danh vi khuin bang phan tich trinh tw 16S rDNA

Trinh ty 16S rDNA ctia vi khuan duoc khuéch dai bang PCR véi cdp méi da nang 27F (5'-
AGAGTTTGATCMTGGCTCAG-3') va 1492R (5-TACGGYTACCTTGTTACGACTT-3") [5].
Trinh ty nucleotide vung 165 rDNA dwoc so sanh v6i dir li€u trinh ty nucleotide trén Ngan
hang gen thé gidi (GenBank, My). Cay phat sinh loai dua trén so sanh trinh tu 16S rDNA dugc
xay dung bang phan mém Mega? [14].

3 Kétqua

3.1 Phan lip va sang loc cac ching vi khudn phin huy dibenzofuran

Mau dat duoc t véi moi treong ti thiéu cé bd sung dibenzofuran lam ngudn carbon va
cdy chuyén 3 Tan dé€ sang loc. Két qua ¢ Hinh 1 cho thdy &ng nghiém chtta mau dat trén moi
truong MSM bg sung dibenzofuran ¢6 mau vang trong khi mau nuoi cdy ddi ching c6 mau
trang duc. Cac 8ng nghiém c6 dich nudi cdy mau vang dic trung ching t6 c6 sw chuyén héa

dibenzofuran thanh cac chat trung gian lam dich nu6i cdy chuyén sang mau vang [9].

Hinh 1. Mau sic dich nudi cdy 6 Ian thi 3 sau 7 ngay. A: mdi truong MSM c6 bd sung 0,5 mM
dibenzofuran; B: ddi chiing khong bé sung dibenzofuran
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Hinh 2. Hinh thai khuén lac ctia 3 ching vi khuén trén dia thach chita méi treong MSM cé bo sung
0,5 mM dibenzofuran A: chiing vi khuan DE3; B: chung vi khuédn DF5; C: chung vi khuédn DF6

Két qua nudi cdy trén dia thach cho thdy khuan lac c6 s6 luong 16n khoang gan 200
khuan lac/dia. Tuy nhién, phéan 16n cac khudn lac c6 hinh thai tuong tw va c6 thé chia thanh 3
nhém chinh theo dwong kinh: nhém ~ 1 mm ¢4 hinh tron, bo vién tron va mau trang (ky hiéu
DF3, Hinh 2A); nhém < 0,5 mm ¢é bé mat tron va mau tre“'mg duc (DF5, Hinh 2B); va 0,5 mm <
nhom < 1 mm cé bé mét tron va mau vang (DF6, Hinh 2C).

3.2  DPuong cong sinh trudéng cac ching vi khuidn phén lap

buong cong sinh truong ctia 3 chung vi khuan DF3, DF5 va DF6 trén mdi truong MSM
c6 b6 sung 0,5 mM dibenzofuran duoc trinh bay ¢ Hinh 3. Nhin chung, ca 3 chiing déu dat sinh
khoi t€ bao cuc dai sau khoang 4 ngay nudi cdy voi mat do dao dong tir log10 = 7,3 dén logl0 =
8,5 CFU/mL. Két qua nay chiing to cac chung vi khuan noéi trén da sinh truong manh trén moi
truong c6 dan xuat ctia dioxin 1a dibenzofuran, vi vay day la cac chung c nhiéu tiém nang tng
dung sau nay.
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3.3 Dinh danh phan tit cdc ching vi sinh vat

DNA tong s0 tir 3 chung vi khudn DF3, DF5 va DF6 dugc tach chiét va kiém tra trén gel
agarose 1% (Hinh 4). K&t qua cho thdy ching c6 chat lugng tot khong bi dit gay va 1an RNA
tong s0; ham luong DNA khd cao khoang 60 ng/pL. Nhin chung, DNA tdng s6 dam bao chat
luwong cho khuéch dai PCR céc trinh tie 16S rDNA.

Trinh tw nucleotide doan 16S rDNA cua 3 chung vi khuan DE3, DF5 va DF6 sau khi xac
dinh chinh xac bang ky thuat giai trinh tw nucleotide dugc dang ky trén GenBank véi ma s§
twong tng la MG774409, MG774408 va MG774410. So sanh dit liéu 6 GenBank cho thdy trinh tw
16S rDNA cua chung DF3 twong dong 99% véi chung Enterobacter cloacae 704SK10 (CP022148)
va E. cloacae R11 (CP019839) nén ching nay dwoc dat tén la E. cloacae DF3 (Hinh 5). Trinh tw 16S
rDNA ctia chung DF5 twong dong 99% voéi chung Staphylococcus sp. ZMMW?2 (MH263650), 99%
véi chung S. pasteuri M007 (MG255966) va 99% véi chung Staphylococcus sp. CAU1474
(MG460587), do d6 chung dwoc dat tén la Staphylococcus sp. DF5 (Hinh 6). Tuong tu, trinh tuw
16S rDNA ctia chung DF6 tuong dong 100% véi chung Achromobacter ruhlandii SCCH3:ACH 33-
1365 (CP017433) va cling twong dong 100% voi chung A. xylosoxidans TTB1 (KU708865) va
chung Achromobacter sp. GKA-1 (EU520399) nén ching duwoc dat tén la Achromobacter sp. DF6
(Hinh 7).

Hinh 4. Hinh anh dién di DNA tong s6 cua 3 chung vi khuén trén agarose gel 0,8%
DPuong 1A: DE3, duong 1B: DF5, va duong 2B: DF6. M: cac thang chuén kich thude DNA (hinh A: thang
1kb chuén (Thermo Scientific, My), hinh B: thang 5kb chuan (Thermo Scientific, My)

26 Enterobacter cloacae DF3
{ Enterobacter sp. RUC61
Enterobacter cloacae 704SK10
{ Enterobacter cloacae R11
Enterobacter sp. DMKU-RP206
Enterobacter ludwigii LHCS

6 { Enterobacter roggenkampii DSM 16690
100 Enterobacter asburiae CAV1043

Hinh 5. Cay pha hé ctia ching DF3 véi cac chiing vi khuan twong tw tir co sé dit liéu ctia GenBank

13
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60 Staphylococcus sp. DF5

12 { Staphylococcus sp. CAU 1474
Staphylococcus pasteuri Z018
Staphylococcus sp. ZMMW?2
[ Staphylococcus pasteuri M007
ool — Staphylococcus warneri 82W
[ Staphylococcus warneri 41cp
ol — Staphylococcus warneri SG1

Hinh 6. Cay pha hé ctia chung DF5 véi cac chiing vi khuan twong tw tir co s¢ dit liéu ctia GenBank

{ Achromobacter sp. M23
65 Achromobacter sp. N2

8 Achromobacter xylosoxidans TPL14

Achromobacter xylosoxidans TTB1
17— Achromobacter xylosoxidans MN001
[ Achromobacter sp. DF6
18— Achromobacter insuavis BT1
Achromobacter sp. GKA-1

Hinh 7. Cay pha hé ctia chting DF6 véi cac chiing vi khuan twong tu tir co sé dit liéu ctia GenBank

Nghién ctru cong dong vi sinh vat phan 1ap tir dat nhiém dioxin & san bay Da Néng bang
cach so sanh trinh tu 16S rDNA, Nguyén Ba Hitu va cs. cho thdy chiing thudc 8 ho bao gom
Alphaproteobacteria, Betaproteobacteria, Gammaproteobacteria, Deltaproteobacteria, Acidobacteria,
Bacteroides, Sphingobacteria va Bacilli [8]. Phting Khac Huy Chu va cs. cling da phan 1ap duwoc 5
chung vi khuan khac nhau tir dat nhiém dioxin ¢ phia TAy Nam san bay Bién Hoa [4]. Nghién
cthu ctia chting t6i cho thay ngoai cac chting Burkholderia cepacia DF2 va DF4 [19], dat nhiém
dioxin ¢ san bay Aso con c6 3 chung vi khuan khéc la E. cloacae DF3, Staphylococcus sp. DF5,
Achromobacter sp. DF6.

4  Kétluan

ba phan lap duoc 3 chuing vi khuan ¢6 hinh théai khac nhau sinh trueong trén moi truong
khoéng t&i thiéu cé bd sung dibenzofuran tir dat nhiém dioxin & san bay Aso cii. Pinh danh
phan t& bang ky thuat giai trinh tu 16S rDNA cho thdy ching twong dong cao véi Enterobacter,
Staphylococcus va Achromobacter. Trén co s d0, cac chung nay duwoc dat tén lan luot la E. cloacae

DEF3, Staphylococcus sp. DF5, va Achromobacter sp. DF6.

Loi cdm on: Nghién cttu nay nhan duoc tai tro cua S6 Khoa hoc va Cong nghé tinh Thira
Thién Hué qua dé tai khoa hoc va cong nghé cap tinh (Ma s6 THH.2016-KC.03).

146



jos.hueuni.edu.vn Tap 127,56 1C, 2018

10.

11.

12.

13.

14.

15.

Tai liéu tham khao

Arfmann H., Timmis K. N., Wittich R. (1997), Mineralization of 4-chlorodibenzofuran by a consortium
consisting of Sphingomonas sp. strain RW1 and Burkholderia sp. strain JWS. Applied and Environmental
Microbiology 63(9): 3458-3462.

Chai B., Tsoi T. V., Iwai S, Liu C,, Fish J. A,, Gu C,, Johnson T. A., Zylstra G., Teppen B. ], Li H.,
Hashsham S. A., Boyd S. A., Cole J. R,, Tiedje J. M. (2016), Sphingomonas wittichii strain RW1 genome-
wide gene expression shifts in response to dioxins and clay. PloS One 11(6): e0157008.

Chang Y. S. (2008), Recent developments in microbial biotransformation and biodegradation of
dioxins. Journal of Molecular Microbiology and Biotechnology 15(2-3): 152-171.

Phung Khic Huy Chd, Dao Thi Ngoc Anh, Lé Viét Hung, Dinh Thi Thu Hang, Ding Thi CAm Ha
(2012), Phan lap, phan loai chung vi khudn BHNA1 va xac dinh gene #dA ma hda cho enzyme phan
hty 2,4-d tir dat nhiém chat diét co/dioxin thude khu vuc Tay Nam san bay Bién Hoa. Tap chi Ddc hoc
21: 3-11.

Fredriksson N. J., Hermansson M., Wilén B. M. (2013), The choice of PCR primers has great impact on
assessments of bacterial community diversity and dynamics in a wastewater treatment plant. PLoS
One 8(10): e76431.

Hiraishi A. (2003), Biodiversity of dioxin-degrading microorganisms and potential utilization in
bioremediation. Microbes Environ 18(3): 105-205.

Hong H. B., Nam I. H,, Murugesan K., Kim Y. M., Chang Y. S. (2004), Biodegradation of dibenzo-p-
dioxin, dibenzofuran, and chlorodibenzo-p-dioxins by Pseudomonas veronii PH-03. Biodegradation 15(5):
303-313.

Nguyén Ba Hitu va Dang Thi Cam Ha (2008), Nghién ctru su bién dong cau tric ctia tp doan vi sinh
vat trong qud trinh xw ly dat bi nhiém chat diét co chira di-0-xin & quy mo hién treong bfmg cong
nghé phan huy sinh hoc. Tap chi Céng nghé sinh hoc 30(1): 55-61.

Jaiswal P. K., Kohli S., Gopal M., Thakur I. S. (2011), Isolation and characterization of alkalotolerant
Pseudomonas sp. strain ISTDF1 for degradation of dibenzofuran. Journal of Industrial Microbiology &
Biotechnology 38(4): 503-511.

Ji X, Xu J, Ning S, Li N., Tan L., Shi S. (2017), Cometabolic degradation of dibenzofuran and
dibenzothiophene by a naphthalene-degrading Comamonas sp. JB. Current Microbiology 74(12): 1411-
1416.

Jin S, Zhu T., Xu X,, Xu Y. (2006), Biodegradation of dibenzofuran by Janibacter terrae strain XJ-1.
Current Microbiology 53(1): 30-36.

Kim D.J.,, Chung S. G., Lee S. H., Choi J. W. (2012), Relation of microbial biomass to counting units for
Pseudomonas aeruginosa. Afr | Microbiol Res 6(21): 4620-4622.

Kishida M., Imamura K. Takenaka N., Maeda Y. Viet P. H., Kondo A. Bandow H. (2010),
Characteristics of the abundance of polychlorinated dibenzo-p-dioxin and dibenzofurans, and dioxin-
like polychlorinated biphenyls in sediment samples from selected Asian regions in Can Gio, Southern
Vietnam and Osaka, Japan. Chemosphere 78(2): 127-133.

Kumar S., Stecher G., Tamura K. (2016), MEGA?7: Molecular evolutionary genetics analysis version 7.0
for bigger datasets. Molecular Biology and Evolution 33(7): 1870-1874.

L'Abbee J. B., Barriault D., Sylvestre M. (2005), Metabolism of dibenzofuran and dibenzo-p-dioxin by
the biphenyl dioxygenase of Burkholderia xenovorans LB400 and Comamonas testosteroni B-356. Applied
Microbiology and Biotechnology 67(4): 506-514.

147



Dwong Btrc Hoang Sinh va Cs. Tap 127,56 1C, 2018

16.

17.

18.

19.

20.

Lopez-Echartea E., Macek T. Demnerova K., Uhlik O. (2016), Bacterial biotransformation of
pentachlorophenol and micropollutants formed during its production process. Int ] Environ Res Public
Health 13(11): E1146.

Nojiri H., Omori T. (2002), Molecular bases of aerobic bacterial degradation of dioxins: involvement of
angular dioxygenation. Bioscience, Biotechnology and Biochemistry 66(10): 2001-2016.

Rodenburg L. A., Krumins V., Curran J. C. (2015), Microbial dechlorination of polychlorinated
biphenyls, dibenzo-p-dioxins, and -furans at the Portland Harbor Superfund site, Oregon, USA.
Environmental Science & Technology 49(12): 7227-7235.

Thi TVN, Sinh DDH, Thanh LTH, Huy ND, Shintani M, Kimbara K, Loc NH (2018) Cloning,
expression and characterization of catechol 1,2-dioxygenase from Burkholderia cepacia. Biotechnologia
(dang in).

Wesche J.,, Hammer E., Becher D., Burchhardt G., Schauer F. (2005), The bphC gene-encoded 2,3-
dihydroxybiphenyl-1,2-dioxygenase is involved in complete degradation of dibenzofuran by the
biphenyl-degrading bacterium Ralstonia sp. SBUG 290. Journal of Applied Microbiology 98(3): 635-645.

ISOLATION OF SOME BACTERIAL STRAINS
FROM DIOXIN-CONTAMINATED SOIL
IN A LUOI, THUA THIEN HUE

Duong Duc Hoang Sinh?, Tran Vu Ngoc Thi?, Le Thi Ha Thanh?, Pham Thi Ngoc Lan?,
Nguyen Hoang Loc?, Nguyen Duc Huy?*
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Abstract. This study presents the results of the isolation of some bacterial strains that are
able to degrade dibenzofuran, a dioxin derivative, from the dioxin-contaminated soil in A
Luoi district, Thua Thien Hue province. Soil samples were collected at 5 different sites of the
old Aso airbase. Three bacteria strains were found to grow well on the basal minimal
medium supplemented with dibenzofuran as a carbon source. The analysis of 16S rDNA
sequences of the isolates showed that they were highly similar to Enterobacter cloacae (99%),
Staphylococcus sp. (99%) and Achromobacter sp. (100%). Thus, they were named as
Enterobacter cloacae DF3, Staphylococcus sp. DF5, and Achromobacter sp. DF6. The nucleotide
sequence data were registered on the GenBank with accession numbers of MG774409,
MG774408, and MG774410, respectively.

Keywords: Achromobacter sp. DF6, dibenzofuran, dioxin, Enterobacter cloacae DEF3,
Staphylococcus sp. DF5



