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NGHIEN CUU MOT SO PAC DIEM PHAN LOAI CHUNG KY KHi KHONG BAT BUQC
BDNS3 PHAN LAP TU DAT NHIEM CHAT DIET CO CHUA DIOXIN TAI KHU VUC

SAN BAY DA NANG
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Vién Céng nghé sinh hoc

TOM TAT

Chiing vi khuén ky khi khéng bét bugc BDNS3 da dirge phéan 1ap theo phuong phap lam giau ky khi
tir hdn hop méu dit trong hai cong thirc “chén ldp tich cuc” 10DNT va 100DNT khir doc dit nhiém chét
diét co chira dioxin (DCP) & Pa Nang. Trén méi truong SH1 rén va dich chiét dit chita dioxin, chung
BDNS3 ¢é khudn lac hinh tron nho. Chiing BDNS3 thudc nhém vi khudn Gram am, t& bao hinh que
ngin, khong cé tién mao, kich thudc trung binh 3 um x 0,84 um. Dya trén két qua so sanh trinh ty gen
mi héa 16S rRNA, ching vi khudn BDNS3 duge xép vao chi Bacteroides va duge djt tén 1a Bacteroides
sp. BDNS3. Trinh tu nucleotide doan gen 165 rRNA cia ching BDNS3 duge dang ky trén GenBank véi

"‘mi s& FJ188412,

Tir khéa: Bacteroides, chon lap tich cuc, dioxin, vi khudn ky khi khéng bét bugc

PAT VAN BE

Tir nam 1961 dén 1970, quan d6i My di rai
xudng mién Nam Viét Nam hang chyc triéu lit chit
diét c6 chira dioxin trén téng dién tich 17 tri¢u ha.
Thoi gian ban hily ciia dioxin va cac chét tuong tu
dioxin trong tir nhién kéo dai, cé khi vai chuc nim
hodc dén hang trim nim (Sinkkone ef al., 2000). Tai
bdi nhiém & khu vuc sn bay Pa Ning, 2,3,7.8-
tetrachlorodibenzo-p-dioxin ~ (2,3,7,8-TCDD) di
dugc phét hién & mirc 49 rdt cao, chiém t6i trén90%
téng 4§ ddc. Ngoai ra, mot lrong khong nhd céac chét
phén hiy sinh hoc ciia chit diét co6 DCP, TCP va
PAH ciing d phén tich dugc trong céc méu dét va
bin tai khu vyc bi nhiém ddc. Trén thé gi¢i, da co
nhiéu phuong phép dé xir Iy dioxin nhr héa hoc, Iy
hoc, thidu ddt, chon 14p va phuong phap phin hiy
sinh hoc. Tai Viét Nam, cdng nghé phin hay sinh
hoc ciing da duge nghién ciru thanh cbng & quy md
pilot hién truémg trong xir ly dit nhiém chit doc hoa
hoc chira dioxin tai “diém néng” & Pa Ning, Hién
nay, di c6 nhiéu nghién ctru trong va ngoai nude vé
céc nhém vi sinh vat hiéu khi séc dung chit doc.hoa
hoc (Hiraishi, 2003; Ping Thi Cdm Ha et al., 2005;
Field, Sierra-Alvarez, 2008). Do thoi gian nubi chy
dai, va kho khan trong viéc phin 13p chung sach, nén
chira cé nhiéu nghlen ciru v& nhdrn vi khudn ky khi
khéng bit budc va ky khi. Trong nghién ctru nay,
mét chiing vi khuan ky khi khéng bt budc da duge
phén 13p theo phuong phap lam gidu trén ngudn dich

chiét dit chira dioxin (DCP) va duge dinh tén bing
phuong phip xac dinh va so sanh trinh ty gen 168
rRNA. Két qua nghién ctru s& déng gbép thém nhimg
hiéu biét vé nhém vi sinh vét ky khi khong bt bude
trong céc 16 xir 1§ 6 nhidm tai sin bay Pa Ning.

VAT LIEU VA PHUONG PHAP

Phéan lip vi khufn

Miu dit thu thap tir hai cong thirc xir ly dht
nhiém DCP bing “chén lép tich cuc” 10DNT (10
m’) va 100DNT (100 m®) tai khu v bai nhiém &
sin bay P2 Ning. Miu dugc ldy & d6 siu 75 - 100
cm, bdo quan 4°C va phén tich vi sinh vit trong 24 h.
Vi khuén ky khi dugc phén 13p theo phuong phép
lam giau véi nguébn DCP trén mdi truéng SHI
(Pang Thi Cim Ha ef al., 2005). H3n hop 5 g dét tir
hai mau 10DNT va 100DNT dugc cho vao binh trm
thé tich 125 ml €6 chira méi trudng SH1 dich va 4
ml DCP, nubi cay tinh trong tbi 7 - 10 ngay & 30°C.
Chuyen 10% gibéng & 14n 1am gidu thir nhat sang binh
nudi cay thir hai chira méi truémg SH1 va 4 ml DCP.
Sau khi 1am gidu ba l4n, hat 0,5 ml mAu 1am giau Ian
ba, pha loﬁng, sau d6 bom 1 ml dung dich pha lodng
c6 chira vi khuin vio cic dng nghiém. Pun nong va
lam lanh nhanh moi truéng SH] thach va d6 moi
trudmg vao céc dng nghiém chira 1 ml glong G cac 46
pha lofing khac nhau. Sau 7 - 10 ngdy nudi ¢ 30°C,
cic khudn lac moc riéng r& trong dng thach dugc
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tach, chuyén sang nudi cdy trong binh chira méi
truomg SH1 va 4 ml DCP & 30°C. Kiém tra do sach
chiing vi khuén bing quan st duoi kinh hién vi.

Quan sat hinh thai té bao

Hinh thai t¢ bdo cia ching vi khuin ky khi
khéng bat budc sau khi nudi trén mdi truong SHI
dich ly tdm va quy trinh chudn bj miu di dwgc miéu
ta trong bao cdo ciia Dang Thi CAm Ha va déng tac
gid (2005). Quan sat miu d3 duge cd dinh, lam khé
va phi vang duéi kinh hién vi dién tir quét JEOL
5410 v&i @6 phéng dai 10.000 lan,

Xac dinh trinh ty doan gen mi hoa 16S rRNA

DNA tong sb clia vi khuéin ky khi khong bt
bugc duge tach chiét theo phuong phdp cua
Sambrook va Russell (2001), Dogn gen 165 rRNA
dugc  nhin  bai  cip mbdi  34IF (5'-
CCTACGGGAGGCACGAG  -3), 907R (5™
CCGTGAATTCCTTTTAGTTT -3') va DNA tong
s6 ctia ching vi khudn. Sin pham PCR duge gin vio
vector pCR®2.1, bién nap vio té bao kha bién E. coli
INVaF’, kiém tra DNA plasmid va xac dinh trinh tr
nucleotide doan gen 165 rRNA trén may doc trinh tu
ty djng ABI PRISM 3100 Avant Data Analyzer.
Trinh ty nucleotide dwoc xitr Iy trén phidn mém
Sequencher version 4.0.5. Mirc 4§ nrong ddng cia
doan gen 16S rRNA chiing vi khuin ky khi khéng
bit budc dugc so sanh véi cée trinh ty gen 168
TRNA trong GenBank va Ribosome Database Project
(RDP). Cay phat sinh ching logi gen 168 rRNA
dugc thiét ké dya trén cic phin mém Clustal X,
Bioedit version 6.0.7, Gendoc, Neibough-Joining
(NJ) tree, Mega. Trinh ty doan gen mi hoa 165
rRNA duge ding ky trong GenBank.

KET QUA VA THAO LUAN
Phén lip va nghién ciru djc diém hinh thai

Mau lam giau vi sinh vét tir 2 miu dit 10DNT
va 100DNT trén méi trudmg SHI chiza DCD déu c6
két tia mau den FeS, mi H,$ dac trmg. Chimg vi
khuin ky khi khong bit buc BDNS3 di dugc phén
lip, lam sach hr mau lam gidu trén. Ching BDNS3
c6 kha nang phat trién tot trén moi truémg SH1 dich
va thach ran c6 b6 sung DCP. Trong méi trwdng SH
rin, chiing vi khuin BDNS3 lam nut thach, tao khi
manh mé& vi khuan lac hinh tron nhé (Hinh 1). Sau 2
nam xir 1y, 50 - 70 % tong do ddc di bi loai bo trong
2 16 xi ly 10DNT va 100DNT khtr ddc dit nhiém
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DCPD bing phan hudy-sinh hoc két hop véi chon lap
(Pang Thi Cdm Ha et al., 2005) Trong cac nghién
clru trude diy, mét sé ching vi khudn, tip doan vi
khudn ky khi va ky khi khong bit budc sir dung
DCP, dioxin da duge phan lap (Ping Thi Cam Ha et
al., 2005; Nguyén Thi Sanh ef al., 2005). Nghién ciru
ctia Nguyén Thi Sanh vi ddng tic gia (2005) cho
thay, tap doan vi khudn khir sulfate phén 1ap tir dét
nhiém DCP & san bay P4 Ning c6 kha ning chuyén
héa dioxin. Ngoai ra, ching vi khuén khir sulfate
SETDNI1 phén Iap tir ¢4t nhiém DCP & P4 Ning khi
phat trién trén moi truong SH1 rin khoéng c6 hién
tugng tao khi manh mé& gay mit thach (Nguyén Thi
Sanh er al., 2005) nhur quan st & ching BDNS3. Két
qua trong nghién ciru ndy va cic nghién clru trudc
day cho thay, cac chiing vi khuén phan 1ap tir dit khu
vie nhiém DCP ¢ Pa Ning c¢6 dic tinh sinh hoc
khéc nhau va cic ching nay co thé dong vai trd nhét
dinh trong qué trinh khir cic hop chit 6 nhidm vong
thom chira chlorine & trong ca dat nhiém va dét duge
xir ly bing phan huy sinh hoc, Tuy nhién, cin ¢
thém phén tich héa hoe (vi du phén tich trén GC-
MS) dé khing dinh vai tré thye sy cia cdc chang vi
khuin nay trong qud trinh khir loai chlorine.

Hinh 1. Méi trrng SH1 ran (C) va phét trién cla
ching BDNS3 trén méi trwong SH1 ran (1).

~ Chimg vi khuin BDNS3 thudc nhém Gram 4m,
té bao hinh que, khong ¢6 tién mao, kich thudce trung
binh 3 pm x 0,84 um (Hinh 2).
Xac dinh trinh tir nucleotide doan gen mi héa
168 rRNA

DNA téng sé ctia ching BDNS3 duoc tach sach
va sir dyung lam khuén dé nhén doan gen mi héa 165
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rRNA. Két qua & hinh 3 cho thiy, san phim PCR thu
duge diic hiéu va ¢ kich thude 1om hon 500 bp.

Hinh 2. Hinh thai t& bao cta chiing vi khun BDNS3
dwéi kinh hién vi dign tir quét (SEM).

bp

750
500

Hinh 3. Phd dién di san phdm PCR. 1: Thang DNA
chudn 1 kb; 2: San phdm PCR cla chiing vi khuén
BDNS3.

San phim PCR dugc gin vao vector pCR®2.1 va
bién nap vao t& bao kha bién E. coli INVuF’. Mot
trong §0 nhitng khuén lac ¢é chioa plasmid mang
doan DNA ngoai lai da duge tich chiét, 1am sach dé
xac dinh trinh tir nucleotide.

Két qua so sénh trinh tuy nucleotide doan gen
168 rRNA & ching vi khudn BDNS3 va xdy dung
cay phat sinh chung loai cho thay, ching BDNS3
gin giii nhit véi cée dong vi khudn khéng nudi cdy
va vi khudn thudc chi Bacteroides (Hinh 4). Trinh tyr

doan gen 16S rRNA chiing vi khuin BDNS3 ¢6 mirc
twong dong 99,4% vai doan gen 165 rRNA ciia cc
dong vi khuan khéng nudi cly
EVSISBHEBSIOZSOZSAR27F86 dong lam giau vi
khufn khir st CL-W2, 98.3% véi vi khuan
Bacteroides sp. Z4 va 994% v&i Bacteroidales
bacterium JN18_V15_G.

Dua trén mét sé dic diém hinh thai va xac dinh
trinh tr doan gen 168 rRNA cua chung vi khuén
BDNS3, ching vi khuén nay c¢6 thé dugc xép vao chi
Bacteroides va cb tén la Bacteroides sp. BDNS3.
Trinh tr doan gen 16S rRNA cia chiing vi khudn
BDNS3 da duge ding ky trén GenBank voi mi sé la
FJ188412.

Theo cong bé gin ddy nhat ciia Bedard va dong
tac gia (2007) cho thiy, vi khudn ho Bacteroidales
cung v Clostridiales vA Dehalococcoides thude
nhom Chloroflexi @8 duge phat hién trong trim tich
song nhiém Aroclor 1260 (mét dang tén thuong mai
cia hdn hop cic polychlorinated biphenyl-PCB).
Céc tac gia di phat hién, khang sinh vancomysin 1lam
gidm ty 1& vi khuin nhoém Bacteroidales va
Clostridiales trong khi d6 lam tang gap ddi ty 1¢é cia
nhom Dehalococcoides 1én téi 25% tdng sb vi khudn
(Bedard er al., 2007). Zang va dong tac gid (2005)
cling da cong bo trinh tw gen cha Bacteroides sp. Z4
phén 1dp t nudc thai cla nha may gifly chira hop
chét vong cd chlorine (Zang et af. , 2005). Kimura va
dong tac gia (2003) ciing ¢4 phat hu,m duoc vi khuén
Actinobacteria, Cytophaga/Fiexihacter/Bacteroides,
Verrucomicrobia va Nitrospira trong reactor xir ly
2 A-dinitrophenol. Nghién ciru khac ciia Mannisot va
déng tac gia v€ chu truc thp doan vi khudn trong
nudc ngidm nhidm pentachlorophenol (PCP) cho
thay3 che vi khudn phan hity PCP thudc 16 nhom vi
khuin Gram a&m nhu Cyrophaga/Flexibacter/
Bacteroides, trong khi d6 vi khudn Gram duong c6
quan hé gin giii v&i Nocardioides (Mannisto ef al.,
2001). Hiraishi va ddng tac gia (2005) da phat hién
ra sy c6 mit cua Bacteroidales, Firmicutes va
Proteobacteria 1a nhimg vi khuén chinh trong cic
méu lam giau vi sinh vit trong mét nam cia trdm
tich song trdn voi dit nhidm dioxin.

Cac két qua nghién ctru gn ddy cia Nguyén B4
Hiru v dbng tac gia (2007) va Nguyén B4 Hiru vi
Pang Thi Cdm Ha (2008) cling @3 phét hién cic
dong vi khudn Bacteroides trong dt & chc cong thire
XU ly khir doc dat nhiém chat diét ¢6 (CDC) quy mé
0,5m’val,5m cDa Ning bing phan hily sinh hoc.

Cac két qua ghién ctru trude day va trong
nghién clru ndy cho thidy vi khudn thudéc nhém
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Bacteroides c6 mit & cic diém 6 nhi®m céc hgp chét
vong thom. Tuy nhién, cin ¢é thém cac phan tich
héa hoc ciing nhr cic nghién cira sinh héa vé phéin
hiry cac CDC dé 1am sang to hon nira vai trd cta cac

0.01
=
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ching vi khudn ki khi khong bt bude trong qua trinh
tw lam sach cac chét & nhiém & ngoai tr nhién ciing
nhu trong qua trinh xir Iy & phong thi nghiém va hién
truong bang phén iy sinh hec.

Uncultured Bacteroidetes clone

Blcil7 (AJ318110)

Uncultured bacterium clone
EV818BHEB5102502SAR27F86

(DQ256318)

Iron-reducing enrichment clone CL-W2

(DQ677015)

BDNS3 (FJ188412)
i {Bacteroides sp. 74 (AY949860)

“Bacteroidales bacterium IN18_V15_G

(EF059535)

- Porphyromonadaceae bacterium NML 060648

(EF184292)

— Bacteroides sp. ASF51 (AF157056)

Bacteroides sp. 14

(AB003390)
Hinh 4. Cay phat sinh chiing loai clia ching vi khudn BDNS3 va mét sb chiing dai dién. Thude do thé hign 1

nucleotide khac nhau trén 100 nucleotide so sanh.
KET LUAN

Chiing vi khuin ky khi khéng bit budc BDNS3
6 kha ning phit trién trén ngudn dich chiét dét chira
dioxin da dugc phén 1dp theo phuwong phép lam giau
tir mau d4t trong hai céng thirc “chén Idp tich cyc”
10DNT va 100DNT khir doc dit nhidm DCD & Pa
Ning. Trong mdi truémg SHI rin, ching vi khuin
BDNS3 1am nirt thach, khuin lac hinh tron nhé.

394

Ching BDNS3 thudc nhom vi khuin Gram
4m, 1é bao dang hinh que ngfn, khéng cé tién
maq, kich thudc trung binh 3 pm x 0,84 um. Dya
trén két qua so sanh trinh ty gen md hoa 168
tRNA, ching vi khuin BDNS3 dugc xép vao chi
Bacteroides va dugc dit tén 1a Bactercides sp.
BDNS3. Trinh ty nucleotide doan gen 165 rRNA
cua ching BDNS3 duge ding ky trén GenBank
vai mi sb FI188412.



Tap chi Cong nghé Sinh hoc 6(3): 391-396, 2008

Ld&ri cam on: Céng trinh nay dwgce thuc hién boi kinh
phi ciia d@é tai co ban “Ung dung mdt s6 ki thudt
sinh hoc phdn tir dé nghién ciru da dang vi khudn ky
khi (khir sulfat va logi khir clo) trong tdp doan vi
sinh vdt nhdn duoc tir cde 16 xie Iy chat dée bing
cong nghé phan miy sinh hoc”. Céng trinh dugc
thiee hién c6 sir dung mot s6 trang thiét bi ciia Phong
thi nghiém Trong diém Cing nghé Gen, Vién Céng
nghé sinh hoc.
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CHARACTERISTICS OF FACULTATIVE ANAEROBIC BACTERIUM STRAIN BDNS3

ISOLATED FROM HERBICIDE/DIOXIN CONTAMINATED

AIRPORT AREA

SOIL IN DANANG

Nghiem Ngoc Minh’, Pham Ngoc Long, Nguyen Ba Huu, Dang Thi Cam Ha

Institute of Biotechnology

SUMMARY

The facultative anaercbic bacterial strain BDNS3 was isolated from mixture of two soil samples that
collected in “active landfill” biotreatment field experiments 10DNT and 100DNT for detoxification of
herbicide/dioxin contaminated soil in former US military base in Danang airport area, by enrichment

" Author for correspondence: Tel: 84-4-39947243; Fax: 84-4-38363144; E-mail: nghiemminh(@ibt.ac.vn
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procedure. Bacterial strain BDNS3 was able to grown in SH1 medium supplied with dioxin containing
soil extracted solution and produce H,S gas. The cells of BDNS3 strain are Gram negative and short rod
sharpe, no flagella and evarage size is 3 pm x 0.84 pm. Based on morphological characteristics and
analysis of partial sequence of 165 rRNA gene, BDNS3 bacterial strain should be placed in genus
Bacteroides and named as Bacteroides sp. BDNS3. The nucleotide sequence of 165 rRNA gene fragment
of BDNS3 bacterial strain was deposited in GenBank with assession number FJ1188412.

Keywords: “active landfill”, Bacteroides, dioxin, facultative anaerobic bacteria
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