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XAC PINH CAU TRUC TAP POAN VI KHUAN TRONG CAC CONG THUC XU
LY DAT NHIEM CHAT DIET CO CHUA DIOXIN O QUI MO THU NGHIEM
HIEN TRUONG BANG PHAN HUY SINH HOC

Khoang 100 triéu lit chat diét co chia dioxin
da dugc quan doi My phun rai xuéng nhiéu
ving & mién Trung va Nam Viét Nam trong thoi
gian tir 1961 dén 1971 [13]. Hién nay, dat va
tram tich & nhiéu vung trong dé ¢6 cdc can cd
quan su cii tai cac san bay Pa Nang, Bién Hoa
va Phu Cat van bi 6 nhiém nang 2,3,7,8-TCDD
(2,3,7,8-tetrachloro dibenzo-p-dioxin), 2,4,5-T,
2,4-D, dichlorophenol (DCP), trichlorophenol
(TCP) va mot s6 hydrocarbon thom da nhan.
Cong nghé phan hity sinh hoc véi uu diém boi
gia thanh thap va than thién véi moi truong dang
duoc tdy doc dat nhiém chat diét cod/dioxin tai
can ct quan su cii cia My & san bay Da Nang va
thu dugc cac két qua kha quan [1]. Cac nghién
ctru khao sat vi sinh vat truéc day cho thdy su
bién dong rat 16n clia cdc nhom vi sinh vat trong
céc cong thic xir 1y tdy doc & qui mo 0,5 m® va
1,5m’ [1, 8, 9]. Do chi mot phin nho vi sinh vat
¢6 kha nang nuoi cdy dugc [4] nén can thém cac
nghién ctiu vé céu trdc tap doan vi sinh vat trong
qud trinh x{r Iy & cdc qui mo ké trén. Hién nay,
mot s6 k¥ thuat sinh hoc phan t dua trén PCR
két hop dién di trén dai nong do chat bién tinh
(DGGE) dang dugc ung dung rong rdi trong
nghién ctu sinh thdi hoc vi sinh vat [4; 5-7].
Trong nghién cttu nay, k¥ thuat PCR-DGGE da
duoc sir dung dé d4nh gid cau tric tap doan vi
khuén trong cdc cong thic xi Iy tdy doc dat
nhiém chét diét co chia dioxin Da Ning & qui
mo thtt nghiém hién truong. Cac két qua vé da
dang vi sinh vat s€ giip cdc nha khoa hoc va
cong nghé diéu khién hoat dong clia cdc nhém
vi sinh vat nham tang kha ning chuyén hoa,
phan huy cac chat diét co/dioxin va cac chat 6
nhiém khdc trong dit nhiém.

1. PHUONG PHAP NGHIEN CUU

1. MaAu dat nhiém
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Vién Cong nghé sinh hoc

Mudi miu dat duoc 14y tir thi nghiém khir
doc ddt nhiém chat diét co/dioxin duogc ti€n
hanh & qui mo6 khoang 0,5 m® (5 thing ky hiéu
tir 0,5DN1-4 dén 0,5DN5-5) va 1,5 m® (5 thung
ky hiéu tir 1,5DN1-4 dén 1,5DN5-5) [1]. Mau
trong moi thung dugc 1dy & 3 diém cich déu
nhau, dat & mdi diém dugc gat bd 16p bé mat 0-5
cm sau d6 14y dat ¢ 16p dudi khoang 0,5 kg va
tron déu.

2. Xac dinh tap doan vi khuan khong phu
thuoc nuéi cdy bang ky thuat PCR-
DGGE

DNA tdng s6 ctia 0,5 g dat dugc tach chiét
va lam sach bang FastDNA SPIN kit for soil
(Bio101, Inc., Carlsbad, CA) theo huéng dan
ctia nha san xuat. Cap moéi Coml (5°- CAG
CAG CCG CGG TAA TAC -3) ¢6 kep GC
(CGC CCG CCG CGC CCC GCG ccce gTC
CCG CCG CCC CCG CCC G) va Com2 (5'-
CCG TCA ATT CCT TTG AGT TT -3") dugc
dung dé nhan doan gen 16S rRNA khoang 400
bp trong ving V4 dén V5 [7]. Hén hop 50 pl
phan tng PCR bao gém nudc, 25 pl hon hop
PCR 2x (ABgene), 2,5 pl moi moéi 10 pM, 2-10
il DNA t6ng s6. Chu trinh nhiét gidm déan cla
phan Gng nhan doan gen 16S rRNA cua cic
nhém vi khuan nhu sau: 95°C - 10 phut ; 13 chu
ky, méi chu ky giam 1°C/chu ky & nhiét do gan
moi (95°C-50 giay, 65°C - 52°C 50 giay, 72°C -
55 giay), 22 chu ky (95°C - 50 giay, 52°C - 50
giay, 72°C - 55 giay), 72°C - 7 phut; giit nhiét do
¢ 15°C sau khi phan tng két thic. Kiém tra san
phdm PCR bing dién di trén gel agarose 1,6%
va quan sat dudi tia UV.

Tiép theo, 50 pl san pham PCR duoc tra vao
cac giéng trén gel DGGE 6% acrylamid, 0,1%
bisacrylamid véi dai nong do chat bién tinh 20-



70% urea/formamid [5]. Mau ADN duoc dién di
trén gel DGGE, nhuom va chup anh, ADN thoi
tr cac bang ADN dugc PCR lai v6i cap moi
Coml va Com2, xac dinh trinh tu doan gien ma
hoéa 16S rARN va dung cay phat sinh loai theo
nhu mo ta truée day [5]. Cac trinh ty doan gien
16S rARN duogc dang ky trén GenBank.

II. KET QUA VA THAO LUAN

DNA tng s6 ctia 10 mau dat duoc chiét va
lam sach va st dung dé nhan doan gen 16S
rRNA. Cap mdi thong dung Coml va Com2 da
dugc Schwieger va Tebbe (1998) st dung dé
nhan dé nhan ving V4 dén V5 gen 16S rRNA
str dung lan dau trong k¥ thuat phan tich da hinh
céu tric sgi don (SSCP) [12]. Ngoai ra, nhiéu
nghién ctu vé da dang vi khudn trong moi
truong tu nhién cling st dung cap moi nay. Hon
nita, moOt s6 nghién citu trudc day vé da dang vi
khudn trong dat nhiém tai san bay Da Ning
cling ¢6 st dung cap moi Coml, Com2 va k§y
thuat SSCP [7-9]. Do vay, trong nghién citu nay
cap moi Com1, Com2 da duoc sir dung dé danh
gid va so sdnh su da dang vi khudn trong dat
nhiém béng 2 k§y thuat SSCP va DGGE.

| i1 vV VvV M

Muc dich ctia thir nghiém xtr ly khir doc dat
nhiém chat diét co/dioxin & cdc cong thic
0,5DN d6 1a lua chon cdc nguon nguyén liéu ré
va ¢6 san ¢ Viét Nam két hop véi cdc nguon
dinh dudng khac va thay déi mot s6 yéu t6 moi
truong trong cong thic xur ly, tir d6 dua ra qui
trinh x{r 1y hiéu qua [1]. K& qua & hinh 1 cho
thay, c6 su khdc biét vé cau tric tap doan vi
khuidn trong 4 cong thic xi ly 0,5DNI dén
0,5DN4. Pa dang vi khudn trong cong thic
0,5DN4 thap hon so v6i & ba cong thic xu ly
con lai. C6 thé trong cong thiic nay ngudn
carbon bd sung 13 san phidm phu trong cong
nghiép mia dudong vin con anh hudng dén su
sinh truong cua vi sinh vat. Hai cong thic
0,5DN2 va 0,5DN3 c6 ty 1é can d6i hon gitta
nguoén carbon, ngoai ra mau dit ¢ cong thic
0,5DN3 4m hon nén c6 1& da thic ddy su sinh
trudng cta nhiéu nhém vi sinh vat. Cong thic
khong xu 1y 0,5DN5 ¢6 mic do da dang thap
hon so véi cac cong thic xtr 1y, ngoai trir cong
thic 0,5DN4. Céc két qua nay ciing phu hop véi
3 1an khao sat truéc day cia Nguyén B4 Hitu va
cong su vé tap doan vi khudn trong dit & cdc
cong thirc khir doc 0,5DN1 dén 0,5DN4 [8].

VI VIl VIIIIX X M

Hinh 1. DPién di d6 DGGE doan gen ma héa 16S rARN tap doan vi khuén trong céc cong thiic tdy
doc dat nhiém chat diét co/dioxin. 1-0,5DN1-4, 1I-0,5DN2-4, 1I1-0,5DN3-4, 1V-0,5DN4-4, V-
0,5DN5-4, VI-1,5DN1-4, VII-1,5DN2-4, VIII-1,5DN3-4, 1X-1,5DN4-4, X-1,5DN5-4. S6 ghi bén
phai cac bang ADN la tén cua cac dong dugc xac dinh trinh tu nucleotit
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Céc cong thuc xtr 1y 1,5DN dugc thir nghiém
v6i muc dich xdc dinh & nong do chat diét
cd/dioxin nao cong nghé phan hiy sinh hoc van
c6 hiéu qua khtr doc [1]. Két qua & hinh 2 cho
thady muic do da dang khac nhau giita cic cong
thic xu ly. Cac cong thic 1,5DN1, 1,5DN3 va
1,5DN4 c6 do da dang cao hon so véi cdc cong
thic xu 1ly 1,5DN2 va 1,5DNS5. Cac khao sat
trudc day cho thdy mic do da dang trong cong
thic xtr ly 1,5SDN3 va 1,5DN4 c6 do da dang
thap hon [9]. Hai mau 1,5DN3 va 1,5DN4 c6 do

4m cao hon so v6i cdc miu con lai nén c6 thé
day 1a nguyén nhan anh huéng dén mic do da
dang vi sinh vat ¢ trong hai cong thic nay. Hai
cong thic xtr ly nay ciling ¢6 téng do doc ban
dau thap hon hai cong thac 1,5DN2 va 1,5DN5
[1]. Mau 1,5DN5 ¢ gitta bai nhiém doc ¢6 ham
luong dioxin cao nhat 1én t6i hon 260.000 pg
TEQ/g dat [1]. Trong dot khao sat nay, ham
lugng cdc chat diét co/dioxin ¢ thé van con cao
va ¢6 tac dong dén cdu tric tap doan vi khuédn
trong mau 1,5DNS5.

Bdng 1

Méi quan hé giita mot s6 dong dai dién tach tir gel DGGE va cac vi khu4n da cong bé

Mo6i quan hé véi cac vi khuan dai dién
Dong So dang ky ] . o %
GenBank Lép Vi khuan gan giii nhat tuong
dong
35-0,5DN5-4 | EF490650 | Acidobacteria | Uncultured Acidobacterium sp. clone 32HDN9 98,1
23-1,5DN2-4 | EF490645 | Actinobacteria | Corynebacterium glutamicum NCIMB 10025" 87,5
4-0,5DN3-4 | EF490665 Bacteroides Dysgonomonas mossii CCUG 43457" 100
8-1,5DN4-4 EF490662 Uncultured Bacteroidales bacterium KF-Gitt2-47 76,1
10-0,5DN5-4 | EF490661 Uncultured Acidocella sp. clone STHDN8 99,4
18-0,5DN5-4 | EF490655 Acidiphilium cryptum ATCC 334637 97,6
36-0,5DN5-4 | EF490643 a .| uncultured Rhodospirillales bacterium clone 30-N 85,9
37-0,5DN5-4 | EF490649 proteobacteria Uncultured Rhodospirillales eubacterium clone | 87,6
WD248
38-0,5DN5-4 | EF490648 Uncultured alpha proteobacterium clone RBE1CI-3 | 83,7
9-0,5DN3-4 | EF490663 Alcaligenes sp. Ho-11 100
12-1,5DN4-4 | EF490660 Uncultured Alcaligenes sp. clone 25-0.5D3-1 100
15-0,5DN4-4 | EF490657 I .| Uncultured Burkholderia sp. clone 15-0.5D5-2 92,8
20-0,5DN2-4 | EF490641 | Proteobacteria g, i olderia viemamiensis TNVTS T 99,1
24-0,5DN4-4 | EF490654 Burkholderia sp. JS150 98,1
26-0,5DN4-4 | EF490653 Comamonas testosteroni ATCC 11966 100
13-0,5DN4-4 | EF490659 Uncultured Salinisphaera bacterium clone H263 80,7
14-1,5DN5-4 | EF490658 Uncultured Salinisphaera bacterium clone H263 83,9
17-1,5DN2-4 | EF490656 Uncultured proteobacterium clone EV221H2111601 | 94,5
@ | SAH20
30-1,5DN1-4 | EF490652 | Proteobacteria a0 vroteobacterium MN 154.3 80,3
33-0,5DN1-4 | EF490644 Fulvimonas soli LMG 199817 75,5
39-1,5DN4-4 | EF490647 Uncultured Xanthomonadaceae bacterium clone 96,0
GASP-WA1S2_FO08
5-1,5DN3-4 | EF490642 | Unclassified Uncultured bacterium clone 1-2A 100
32-1,5DN3-4 | EF490651 | bacteria Unclassified uncultured bacterium; DGGE band | 57,3
RS.Muc.228

Két qua xac dinh trinh ty mot s6 bang ADN
dam va dac trung trong cac cong thic xir ly
0,5DN va 1,5DN cho thay cac dong thudc 6 16p
vi khudn gébm a-proteobacteria, Bproteobacteria,
wproteobacteria, Actinobacteria, Acidobacteria,
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Bacteroides va vi khuidn chua xdc dinh vi tri
phan loai. Cac khao sat truéc day su dung ky
thuat “diém chi phan ti” PCR-SSCP da phat
hién 7 16p vi khudn bao gém a-proteobacteria,
[B-proteobacteria, cwproteobacteria, Clostridia,



Actinobacteria, Bacteroides va Bacilli trong cac
cong thitc xir Iy 0,5DN [8] va 8 16p vi khuédn bao

gém a-proteobacteria, [proteobacteria,
proteobacteria, Deltaproteobacteria,

Acidobacteria, Bacteroides, Sphingobacteria va
Bacilli trong cac cong thic xtt ly 1,5DN [9].
Nhu vay, trong dot khdo sdt nay vi khuan ky khi
Clostridium, Tissierella, vi khuidn ky khi tly
tien Lactobacillus, Pseudomonas, vi khuin
Escherichia va Citrobacter, vi khuan cua hai 16p

Bacilli va Sphingobacteria da khong dugc phat
hién trong s6 cac bang ADN dem xéc dinh trinh
tu. C6 thé do s6 luong bang ADN tir gel DGGE
xdc dinh trinh tu con it v do 4m clia cdc miu
dat hoi kho nén da anh hudng dén tinh da dang
cia mot s6 nhém vi sinh vat. Do vay, can xac
dinh trinh ty thém mot s6 bang ADN trén gel
DGGE dé ¢6 biic tranh 16 nét hon vé cdu tric
tap doan vi khuan trong céc cong thitc xt 1y khir
doc 0,5DN va 1,5DN.

100 Dysgonomonas mos$iCUG 43457
100 | 4')6 gDN3'4 Bacteroides
UnculturedBateroidalesacterium
— ‘ |: 1,5DN4-4 KF-Gitt2-47
UnculturedChIorob| bacterium clone LC3-28 Unclassified
100 Uncultured bacterium clone 1-2A Bacanoe
5-1,5DN3-4
100 - Uncultured bacterium clone S41 | Acidobacteria
135-0,5DN5-4
| Corynebacterlm glutamlcumCIMB Actinobacteria
75| 100 I—23-1 5DN2-4 025
Spirochaetesp. SA-8
61 10-0,5DN5-4 UZ
] Acidiphilium cryptumATCC 33463 3
18-0,5DN5-4 g
36-0,5DN5-4 2
Rhodopila globiformiSM 161 S
L 37-0,5DN5-4 oD
Acidisphaerasp. NO-15 2
75 38-0, 5DN5— =
2-1 5DN3-4 | Bhclassified
100 I_Uncultured proteobacterium clone bacteria
L17-15DN2-4 EV221H2111601SAH20
100 Gamma proteobacteriIN 154,3 Q
|:30-1,5DN1-4 3
o1 Salinisphaerasp. ARD M17 3
mo—l:[13-0,5DN4»4 g
100 '14-1,5DN5-4 5
L Uncultured bacterium clone KD8-80 =)
96 | _E39-1 5DN4-4 g
33-0,5DN1-4 )
EI__EFuIvimonas solLMG 19981 &
100 Frateuriasp. EC-K130 5
— 100 Comamonas testosteroATCC 1199
2 ——126-0,5DN4-4
61,Alcaligenessp. Ho-11 ]
100 9-0,5DN3-4 o
97 Castellaniella denitrifican®NKNTAU g
63!12-1,5DN4-4 o)
ool 100 Burkholderiasp. JS150 3
0.02 24-0,5DN3-4 5
' 96 Pandoraea pulmonicolaBMG 18106 g-
15-0,5DN4-4 =
20-0,5DN2-4
gg'Burkholderia viethamiensisvVv75T

Hinh 2. Cay phét sinh loai ctia mot s6 dong tach tir gel DGGE céc cong thic xtr 1y dat nhiém chat
diét co chita dioxin tai Pa Nang & qui mo 0,5 m’,
GenBank. S6 Boostrap 16n hon 60 dugc ghi ¢ cac nhanh Thuéc do phan anh su sai khac cua 2

nucleotit trén 100 nucleotit so sanh

1,5 m® va cdc ching vi khudn dai dién trén



Mot s6 bang ADN tich tir gel DGGE méau
0,5DN5 (cong thic khong xtr 1y) cho thdy céu
tric tap doan vi khuén vé co ban van giéng cac
dot khao sat trude st dung k¥ thuat SSCP & cong
thic nay [8] va trong cdc mau dat tai bai nhiém
[7]. Trong dot khao sit ndy vi khudn ua axit, vi
khuan khéc thuoc 16p Alphaproteobacteria va vi
khuan 16p Acidobacteria 1a céc vi khudn chiém
wu thé. Trong do, cdc dong vi khudn thudc chi
Acidiphilium troi hon ca. Hién nay, chua c6
nhiéu cong b6 vé vi khuin thuoc I6p
Acidobacteria do cdc vi khudn nay rat khé nuoi
cly dugc & diéu kién phong thi nghiém [7].

Trong cac cong thitc xtr Iy déu thay su hién
diéen cua cac dong vi khudn thuoc ho
Burkholderiaceae trong 16p Betaproteobacteria.
Nhiéu vi khudn thudc 16p nay cé kha nang sir
dung 2,4-D, 2,4,5-T, dioxin va cac hop chat
tuong tu [2, 3]. K&t qua trong dot khao sit nay
cling phu hgp véi mot s6 phat hién cla céc tac
gia khac vé da dang vi sinh vat trong dat nhiém
chat diét co [11] va polychlorinated biphenyl
(dang hop chat c6 cau tric twong tu dioxin) [10].
Du6i tdic dong chon loc tu nhién, céc vi khudn
st dung 2,4-D va 24,5-T st dung 2,4-D va
2,4,5-T phan lap dugc tir dit nhiém chat diét cd
O can cu quan su ¢ Florida (M¥) ¢6 quan hé cao
vGi cac loai cua chi Burkholderia [11]. Nghién
ctu cta Tiedje va dong tic gia cho thay, cac
ching vi khudn thudc chi Burkholderia chiém
wu thé trong dat tap doan vi khuén st dung 2,4-
D [14].

Céc dong xdc dinh trinh tu cua cdc mau xu
1y 1,5DN & ba dot khao sat truGe chua phat hién
duoc vi khuan Actinobacteria [9]. Trong nghién
cu nay da phét hién dugc dong vi khudn 23-
1,5DN2-4 ¢6 mic tuong dong cao (87,5%) véi
vi khudn Corynebacterium glutamicum NCIMB
10025. Trong khao sat nay ciing da phat hién
dong vi khuén gan giii v6i vi khuan Chlorobi.
Vi khudn ctia nhém ndy cé mat trong cdc méu
dat va tram tich nhiém cdc hop chét hitu co chita
clo [15]. Hon nifa, vi khudn clia nhém ndy ciing
duogc phat hién trong cac mau bun hd khu vuc
nhiém chat diét cd/dioxin tai san bay Da Ning
[8].

Két qua phan tich gel DGGE va xac dinh
trinh tuy mot s6 bang ADN dai dién cho thay su
khac nhau vé cau tric tap doan vi khuédn trong
cac cong thic xtr ly 0,5DN va 1,5DN. Tuy
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nhién, can c6 thém cdc phan tich ham lugng céac
chat diét cod/dioxin trong cic mau 0,5DN va
1,5DN dé c6 céc két luan chinh x4c hon vé mai
lien hé gitta nong do cac chit diét co/dioxin
trong cac cong thic xur 1y va da dang vi sinh vat.

III. KET LUAN

Cau triic tap doan vi khuédn c6 su khdc nhau
gita bon cong thic xtr ly tr 0,5SDN1 dén
0,5DN4. Pa dang vi khuén trong cong thic
0,5DN4 va 0,5DNS5 thap hon so véi & ba cong
thic x{r 1y con lai.

Céac cong thuc 1,5DN1, 1,5DN3 va 1,5DN4
c6 do da dang cao hon so véi cac cong thirc xu
Iy 1,5DN2 va 1,5DN5.

Két qua xac dinh trinh ty mot s6 bang ADN
dam va dic trung trong 5 cong thic xtt 1y 0,5 m’
va 5 cong thic xir Iy 1,5 m’ cho thdy cic dong
thuoc 6 16p vi khudn gom Alphaproteobacteria,
Betaproteobacteria, Gammaproteobacteria,
Actinobacteria, Acidobacteria, Bacteroides va
vi khudn chua xéc dinh vi trf phan loai.

Loi cdm on: Cong trinh nay duogc thuc hién
bai kinh phi cia dé tai khoa hoc co ban “ Nghién
ciu bién dong cdu tric tdp doan vi khudn hiéu
khi trong cdc cong thitc xu ly ddt nhiém chdt doc
héa hoc tai Da Ndng bdang cong nghé phan hity
sinh hoc” va du an song phuong No.04/13568
gilta chinh quyén viing Walloni, vuong qudc Bi
va Cong hoa xa hoi chu nghia Viét Nam.
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CHARACTERIZATION OF BACTERIAL COMMUNITY STRUCTURE IN
BIOREMEDIATION TREATMENT OF HERBICIDE/DIOXIN CONTAMINATED
SOIL AT FIELD TRIALS

NGUYEN BA HUU, DANG THI CAM HA

SUMMARY

Bioremediation technology has been successfully applied in detoxification at different scales of
herbicide/dioxin contaminated soil in the US former military base at Da Nang Airport. PCR-DGGE technique
was used for characterization of bacterial community structure in soil samples of biotreatment experiments at
small field scales 0.5 m® and 1.5 m®. There were differences on bacterial diversity level in the soil samples of
biotreatments from 0.5DN1 to 0.5DN4. Lower diversity level was found in the soil sample 0.5DN4 and
0.5DNS5 in comparison to three others. In other biotreatment scale 1.5 m®, the more bacterial diversity was also
found in biotreatment experiments 1.5DN1, 1.5DN3 and 1.5DN4 than two other experiments 1.5DN2 and
1.5DN5. The sequence analysis of DNA clones that excised from DGGE gel, showed that these clones were
belonged to 6 bacterial classes including Alphaproteobacteria, Betaproteobacteria, Gammaproteobacteria,
Actinobacteria, Acidobacteria, Bacteroides and also unclassified bacteria. The results obtained from this
study provide fundamental bases for enhancement the rate of detoxification of herbicide/dioxin as well as
other toxic chemical contaminated soil in Vietnam.
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