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NGHIEN COU SU BIEN DONG CAU TRUC CUA TAP DOAN VI SINH VAT
TRONG QUA TRINH XU LY DAT BI NHIEM CHAT DIET CO CHUA DI-O-XIN
O QUY MO HIEN TRUGNG BANG CONG NGHE PHAN HUY SINH HOC

Cong nghé phan huy sinh hoc dang dugc
trién khai dé x& ly dat bi nhiém chat diét ¢o chita
di-6-xin (DC) tal can ¢t quan su cll cta MV & san
bay Da Niang va c6 cdc k€l qui rat ot [2]. Tuy
nhién, dé dp dung cong nghé nay & quy mo Ién,
can ¢6 cac nghién ctu thit nghiém & quy mo nhé
hién trudmg nham theo déi, diéu khién tap doan vi
sinh vat cling nhu xdc dinh cic diéu kién thuan
lot cho qua trinh khir doc. Vi sinh vat nuoi cdy
duge chi chiém khoang 0,01 - 10% 16ng sé vi
sinh vt & (v nhién [11]. Do vay, dé danh gia
chinh xdc tap doan vi sinh vat trong (u nhién
cling nhu trong qua trinh xir ly, can cé cac cong
cu va phuong phap thich hop. Hién nay, ky thuat
sinh hec phan wr dya trén phan tich axit nucléic,
trong do ¢o phén tich SSCP (da hinh c#u tric soi
don) cua gien 16S rARN. dang duoc sir dung
rong rai trong nghién ciu sinh thai hoc vi sinh vit
[11, 12]. "Irong nghién ctu ndy, k¥ thuat SSCP da
dugc st dung dé danh gid su bién dong ciu tric
cua tap doan vt sinh vat trong cic cong thic xu ly

khir déc dat bi nhi€ém néng d6 khic nhau cha chat

NGUYEN BA HUU, DPANG THI CAM IIA

Vien Cong nghé sinh hoc

DC ¢ quy mé nho hién truong [,5 m' tai Da
Ning. Cic két qua thu duoc sé gitip cac nha khoa
hoc va cong nghe diéu khién hoat dong cla cic
nhém vi sinh vat dé€ tang kha nang chuyén hoa,
phan hity céc chat DC.

I. PHUONG PHAP NGHIEN CUU
1. MaAu dat nhiém

Pat tai 5 diém c6 ham luong DC khdc nhau
lai can cr quén su cl & sén bay Pa Nang, duoc
lay & dién tich khoang 3 m*/diém véi chiéu siu
60 cm. Dat tai mdi diem duoc trén déu va lay
khodang 1300 kg dit cho vao cac thiing nhua co
thé tich 1,5 m". Thi nghiém khu doc duoc tién
hinh & 3 thiung c6 ky hiéu tir 1,5 DN1 dén 1,5
DN35 (hinh ). Cic thung nay dugc bd sung
nudc, nguodn nito, phdtpho, chat hoat dong bé
mat sinh hoc va cac nguén cacbon.... Mau dat
trong cac cong thae xr ly duogc ldy & 3 dot, méi
dot cach nhau khoang 6 thang. Mau dugce bao
quéan & 4°C dén khi phan tich.

tal can clr quan su cll cua MV tai san bay Da Nang

Cong trinh dige hd 1o vé kinh phi cia Chuong trinh nghién cinu co bdn va guy hoc boug DAAD (CHLB D)
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2. Téch ADN tong s6 va PCR

ADN 1tdng s6 tr cic miu ddt duge tach va
lam sach theo Fast Prep Soil DNA Extraction Kit
(Biol01). Cap méi Coml va Com?2 dirge diung dé
nban doan gien 16S rARN khoang 400 bp, hon
hop phan ing va chu trinh nhiét duoc thuc hién
nhu mo ta cia Nguyén Ba Hitu va cs. {12}

3. PCR-SSCP

Sin pham PCR dugc lam sach bé kit
QlAquick, cat sgi don ¢6 moi Com2 bang enzim
lamda exdnucléaza & nhiét do 37°C. Tiép theo,
lam sach ADN soi don, hoa trong 6 pl chat mau
SSCP va bign tinh ADN & nhiét do 94°C. Chay
dién di mau ADN trén thi€t bi Bio-Rad
DCode™ & 250V trong 18 gid, & nhiét do 20°C
trén gel MDE 0,625X trong dém TBE 1X. Mau
ADN duoc nhuém bac, cét va théi ADN.

4. Xac dinh trinh ty nucléotit cua gien va
phan tich do da dang duva trén cay phat
sinh chung loai

Trinh tu nuclédtit cta doan gien 168 rARN
dugc xdc dinh trén mdy xdc dinh trinh tv
nucléotit tv dong ABI PRISM 3[30x! Genetic
Analyzer va xir ly bai phan mém Sequencher
version 4.0.5. Cay phdt sinh chiing loai cia céc
doan gien 16S rARN trong mau dat duoc thiét
k& theo mé 1a cla Nguyén Bd Hiru va cs. [13]
dua trén su so sanh trinh tu cua doan gien 16S
rARN vdi1 co so dit liéu GenBank va Ribosome
Database Project (RDP). Cac trinh tu cua doan
gien 16S rARN dugc dang ky trén GenBank.

I. KET QUA VA THAO LUAN

1. Daé da dang vi sinh vit trong cic mau dat

bi nhiém chat DC

ADN t8ng s6 cha 15 mau dat dugc chiét va
lam sach theo kit Fast Prep Soil DNA
Extraction. Khi ti€én hanh PCR nhéan ving V4
dén V3 cha gien ma héa 16S rARN, déu thu
dugc san phdm PCR eé kich thudc khoang 400
bp nhu tinh t04n ly thuyél tr ADN tdng s6 cla
tat ca cdc mau,

S4an pham PCR dugc lam sach, cit soi don ¢6
moi phosphorylated bing enzim exonucleaza va
sau d6 phan tach cac sot don trén gel acrylamit
nhu mo ta & phan phuong phép (hinh 2). Két qua
cho thdy muc do da dang khidc nhau gifra cdc
cong thic xu 1y va gita cac dot 1dy mau. Cic
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cong thire 1,5DN4 va 1,5DNS ¢6 do da dang thap
hon so vai cdc cong thire xir ly khac. Tap doan vi
sinh vil trong cong thiac xi ly [,SDNI( c¢d do da
dang vi sinh vat I6n nhat trong 5 cong thiic x{r ly.
Mau dat clia cong thic xir ly nay duoc 1dy tai
mép cla bdi nhiém noi ¢6 ¢O moc. Ham luong
cac chat DC thap hon cdc mau & gilta bai nhu
1,5DN3, 1,5DN4 va 1[.5DNS. Méau [,5SDNS ¢
gitta bai bi nhiém déc cao nhat. Mau dat 1,.5DN4
c6 do am thdp va ham luong céc chat DC cao.
Nhu vay, ham luong cdc chat DC ta) cdc cong
thitc xir 1y ¢ thé da anh hudng dén tinh da dang
cdu triic cua tap doan vi sinh vat & cac mau dat
nay. Cic cong bé cia cac tiac gia khac wreén thé
gidi déu cho thdy dnh hudng tuong (u cua cic
chat DC dén tap doan vi sinh vat dat [9, 17].

Muc dich ctia thir nghiém 2 xdc dinh 0 ndng
dé chit DC nao, cong nghé phan hay sinh hoc
vin c6 higu qua khir doc. O cong thite 1,5DNS,
néng do di-6-xin tuong ddi cao, 18ng do doc 1én
tGi hon 260.000 pg TEQ/g dat [2].

Két qua nghién citu sur bién dong cua tap
doan vi sinh vat thong qua nudi cdy trong cac
céng thuc xi ty dat bi nhiém chat DC tai Da
Ning (1.5 m*) cho thdy 8 loai vi khudn that va 2
loai xa khudn da dugc phan lap [2]. Tuy nhién,
trén gel SSCP, s6 luong bang ADN nhiéu hon
han. Mot s6 bang ADN dam va dac trung di
duoc cét tir gel va xdc dinh trinh w. K& qua &
bang | va hinh 2 cho thay cdc dong thuéc 8 16p
vi khuan khac nhau. Cic 16p ndy bao gém
Alphaproteobacteria, Betaproteobacteria,
Gammaproteobacteria,  Deltaproteobacteria,
Acidobacteria, Bacteroides, Sphingobacteria va
Bacilli. Cong b gan day clia Nguyén B4 Hiru va
cs. [12) cho thay ¢4 su ton tai cia 5 16p vi khuan
bao gbébm Alphaproteohacteria, Betaproteo-
bacteria. Gammaproteobacteria, Actinobacteria,
va Acidobacteria trong 9 mau tai bai bi nhiém
chat DC & Pa Nang. Nhu vay, cing bing k¥ thuat
SSCP, da phat hién thém sy cé mat cla bon 19p vi
khudn Deltaproteobacteria, Bacteroides,
Sphingobacteria va Bacilli. Tuy nhién, nhém wvi
khuin Actinobacteria chua duoc (im thdy trong
sO cdc dong d cdc cong thire xit ly [,SDN,

Trong mot nghién cdu khiac xu ly dat bi
nhiém chat DC tai Da Néang ¢ quy mé 0,5 m',
Nguyén Bd Hiru va cs. cling st dung ky thuat
tuong ty da phat hién 7 I18p vi khuin bao gom
Alphaproteobacteria, Betaproteobacteria,



Gammaproteobacteria, Clostridia, Actinobacteria,
Bacteroides va Bacilli trong cac céng thic
0.5DN. So sidnh ciu tric cua tap doan vi sinh vat
trong hai quy mé xir 1y dat bi nhiém cho thay cd
su khdc nhau ro rét. Su khéc biét gilta cic cong
thie 1,5DN va 0,5DN 12 dat ¢ cac cong thuc
0,5DN duoc 13y tai mot diém va tron déng nhat.
Trong cac cong thie xit ly 0,5 m', di phat hién
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Hién nay, nhiéu nhdm vi sinh vat ky khi khir
loal clo da duoc phat hién {6]). Dac biét, ha
chiing vi khudn Dehalococcoides sp. CBDBI va
Dehalococcoides sp. 195 ¢é kha nang khir loai
clo cha cdc hgp chidt di-6-xin chira nhiéu clo
thanh di-0-xin vé1 s6 nguyén I clo it hon, tham
chi dén hop chat di-6-xin khong cé clo {3, 6].
Trong cong bd gan day, Nguyén B4 Hiru va cs.
[13] da phit hién su tén tai cha nhém vi khuin
nay trong cong thic “chén lap tich cuc” [ODNT
khir doc dat bi nhiém chat DC tai Da Ning bang

32 33 4|

mot s0 dong ¢6 quan hé gin gili véi cdc vi
khudn ky khi Closiridium, Tissierella, vi khuan
ky khi tdy tién Lactobacillus va Dysgonomonas
mossii. Trong cac cong thic x& ly 0,5 m*, cd bd
sung phu phdm tir sin xudt dudng vi cdc chat
hoat dong bé mat sinh hoc nén cé thé 13 ngudn
dinh duéng thuin lgi hon cho sur phdt trién cla
cac nhém vi sinh vat ké trén.

4-2 4.3 5-1 52 53

. . ' o3
Hinh 2. Dién di d6 SSCP doan gien 16S rARN trong céac tap doan sinh vat
O cdc cong thic khir doc dat bj nhiém chat DC

(L- 1). SDNI; (2- 1). SDN2: (3- 1). 5SND3; 4- 1,5DN4, 5- 1,5NDS; 1-1, 1-2... dén 5-3, tuong ang vai ba dot lay
mau & 5 cong thic xir ly S8 ghi bén phai cac bang ADN la tén cia cdc dong duge xédc dinh trinh tu nucléérit

cong nghé phan huy sinh hoc. Tuy nhién, diéu
kién ky khi 0 cdc céng thic xir Iy (,5 m' déu
khéng cao nhu & cong thirc 10DNT; ngoii ra, dé
phdt hi¢n nhém Dehalococcoides, cdn phat st
dung k¥ thuat PCR long véi méi dac hiéu cho
nhém vi sinh vat nay. Trong nghién ciu
nay, da phat hién sy ton tal clta cdc nhém vi
khuan ky khi khir loai clo nhu Trichlorobacier
thiogenes. Vi khudn nay ciing duoge tim thay
trong cac bin bi nhiém di-6-xin & Bitierfel.
CHLB bc [1}.
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Hinh 3. Cay phat sinh ching loai cia mét s6 dong duoc tach tir gel SSCP & cédc cong thic xtr ly dét
nhiém chat DC tai Da Ndng & quy mo 1.5 m’ vi cdc chiing vi khuén dai dién trén GenBank. Thudce
do phan anh su sai khdc cha 2 nucléatit trén 100 nucléotit so sanh

Bén canh su phdt hién cha chi vi khuan ky
khi ké trén, mat s6 nhém vi sinh vat khdc cling
duge fim thay 0 cdc cong thae xirly 1,5DN1 dén
[,5DNS5. Dang lure v & day (A vi khudn cla céc
ch Pseudomonas, Escheria va Citrobacter. Do
c6 bo sung nudc tir cic ao, hd 1an can nén vi
khuan thudc hai chi Excheria va Citrobacter 1én
tai sdn trong ngudn nudc nay c6 thé da di vao
cac cong thitc xir ly. Trong cdc dot lay mau, déu
phéat hién nhém vi khudn Pseudomonas, trong
do ¢6 P. stutzeri. Két qua ¢ hinh 3 va béang |
cho thdy cic dong ¢6 mitc tuong dong cao vat vi
khuiin P. sturzeri phan bé kha phd bién va troi
trong cic cong thiac xi ly. Mot s6 ching
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Pseundomonas sp. HH69, P. resinovorans CA10,
P. fluorescens TTCIl, P. fluorescens BS243,
P.aeruginosa, P. putida G7. P. putida BS291,

P. puwtida PH-01, Pseudomonax sp. F274,
P. sturzeri OML, P. stutzert ATCC 31258 va
P. veronii PH-0 ¢6 khd nang chuyén hod

dibenzofuran, di-0-xin va cic hop chdt tong ty
[S. 7]. Su tén tai cOa vi Khudn P. sturzeri cho
thdy qua trinh x({r 1y da tao diéu kién thuin loi
cho su sinh trudng cda vi khuin nay. Tuy nhién,
cin c6 cac nghién ciu sau hon dé danh gia vai
trd ca nhém vi khuan ndy, ciing nhu cdc nhém
vi khuin khac trong qué trinh lam sach chét &
nhiém.



Bang |

Mai quan hé giita mét sé6 dong dai dién dugc tach tir gel SSCP va cac vi khuin di cong bo

S6 Maéi quan hé v6i cac vi khuan da cong bo
Dong C(,l::rgmknyk Lop Vi khudn gin giii nhat % d‘(.;;‘;"g

54-1.5DNI-3 | EF490615 Comamonas sp. OS-3 95,6

67-1.5DN5-1 | EF490617 Arsenite-oxidizing bacterium ‘Alcaligeney 95,1
fecalis (HLEY

68-1.5DN2-2 | EF490608 Achromobacter xyloyoxidans TKW4 98,2

69-1.5SDN5-3 | EF490616 Beta- Burkholderiaceae bacterium 005-D 93,9

73-1,5DNS-1 | EF490609 | proteobacteria | Alcaligenes sp. NKNTAU 95.4

77-1.5DNS-2 | EF490635 Uncultured Alcaligenes bacterium 01 5SB- 98.8
BO3

80-1,5DN5-3 | EF490607 Limnobacter thiooxidans CS-K2' 82,2

83-1.5DN3-2 | EF490619 Alcaligenes defragrany 54Pin’ 97.5

86-1.SDN4-3 | EF490618 Burkholderia brasilensis M 130 83.5

55-1,5DN1-2 | EF490636 Bacillus badius ATCC 14574' 95,9

58-1.SDN1-2 | EF490610 Bacilli Bacillus azotoformans DSM 1046’ 9[.3

60-1,5DNI-1 | FEF490629 Bacilluy sp. LMG 18435 98,1

57-1,5DN3-1 | EF490612 Uncultured Dysgonomonas bacterium KF- 69.5
Gin2-47

61-1,5DN3-1 | EF490631 Dysgonomonas mosy/t CCUG 43457" 96,2

65-1.5DNL-1 | EF490634 Uncultured Bacteroidetes bacterium Blfcii37 71,6

106-1,5DN2-1 | EF490632 | Bacteroidetes | Uncultured Dysgonomonas bacterium 5.35 68,0

113-1,5DN1-1 | EF490638 Uncultured Bacteroideres bacterium KD4- 81.1
19

114-1,5DN4-1 | EF490605 Uncultured Bacteroidetes bacterium KD4-19 79,6

[17-1.5DN2-2 | EF49061 | Dysgonomonas mossii CCUG 43457" 980

[26-1.5DN1-1 | EF490630 Uncultured Bacteroidetes bacterium KD4-19 812 |

[28-1.5DN4-1 | EF490606 Uncultured Bacteroidetes bacterium KD4-19 81.3

91-1.5DN2-1 | EF490624 Pseudontonas stutzeri DSM 51907 99,2

94-1,5DNS-1 | EF490633 Psendomonas stutzer: 24a50 95.8

104-[,5DN1-3 | EF490622 Gamma- | Pseudomonas sp. B13 99,4

122-1,5DN3-3 | EF490623 | proteobacteria | Pseudomonas stutzeri BG-2 98.5

123-1,5DN4-3 | EF490604 Pseudomonas sp. P400Y-1 98,3

118-1,5DNS5-2 | EF490625 Xanthomonadaceae bacterium DR2A- 91,9
55G1

102-1.5DN5-3 | EF490639 | Acidobacteria | Uncultured Acidobacteria bacterium 98.5

. YNPRHSA
115-1.3DNI-3 | EF490614 Delta- Bdellovibrio bacteriovorus BEP2 90.1
| 135-1.5DN3-3 | EF490613 | proteobacteria | Geobacier sp. CdA-2 91,2
127-1,5DN1-1 | EF490637 Sphingo- | Uncultured gold mine bacterium D17 84,1
bacteria
136-1,5DNS-3 | EF490628 Uncultured Sphingorionas bacterium 90.7
Alpha- WD208
137-1,5DN5-3 | EF4900627 | proteobacteria | Uncultured Sphingomonas bacterium 90.5

WD208
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Trong tat cé cdc cong thic xir ly, déu thay
su hién dién ciia cdc bang ADN troi va cé quan
he gin véi cadc vi khuan thudc céc chi
Burkholderia, Alcaligenes, Comamonas va
Achromobacter trong 16p Beta Proteobacteria.
Céc vi khuan thudc cac chi nay ciing 13 nhiing
nhém chi€m wu thé trong cdc mau dat thu thap
tai cdc vi tri khdc nhau & bai nhiém nay. Nhiéu
vi khuan thudc 19p nay 6 kha nang sir dung 2,4-
D, 2,4,5-T, di-6-xin va cdc hgp chdt tuong tv 5,
8]. Két qua trong nghién ciru nay ciling phi hop
vd1 mot s phit hién cua cic tac gia khic vé do
da dang vi sinh vat trong dat br nhiém chat diét
co ,va PCB (polychlorinated biphenyl). Nghién
ctu cua Rice va cs. cho thay cac tdc dong chon
loc v nhién cua vi khudn sir dung 2.4-D va
2,4,5-T trong dat bi nhiém chit DC & can ci
quin su & Florida-My [15]. Vi khuan sit dung
2,4-D va 2,4,5-T phan lap dugc c¢é quan hé cao
V41 céc loal cla chi Burkholderia [15]. Cong b6
cua Tiedje va cs. ciing cho thay cdc ching vi
khuin chi€ém wu thé trong dat ¢é sir dung 2,4-D
thudc vé chi Burkholderia [17]. Nogales va cs.
khi ddnh gid d6 da dang vi sinh vat trong d4t bi
nhiém PCB (dang hgp chat ¢6 cdu tric tuong tu
di-6-xin) da phat hién vi khuin thudc chi
Burkholderia chi€m uu the trong tap doan vi
sinh vat [14].

Két qua danh gia sy bién dong cdu triic cla
tap doan sinh vat cho thady su ton (ai cua cédc
nhiéu nhém vi sinh vat khdc nhau, trong dé cé
c4c nhém c6 thé phan hiy cac chat digt ¢o va di-
o-xin. Két qua phan tich téng dé doc trong cic
cong thite x{r ly da khing dinh hiéu qua cla viéc
xt 1y khir déc, & cong thie xi ly [LSDN2, do doc
giam khoang 500 pg TEQ/g dat khé/thing. Dac
biét, & cong thirc 1,SDNS, sau 2 nam xir 1y d6 doc
gidam 51,7% [2). So v6i cic nghién ciu cia cdc
tdc gia khac [4, 10] thi cong nghé phan hly sinh
hoc tai cdc cong thite xi ly dat bi nhiém chat DC
tai Da Nang da dat hiéu qua rat 1ot.

L KET LUAN

Pa khao sit sy bién dong cdu tric cla tap
doan vi sinh vat trong cdc caong thiic xir ly khu
déc quy mé 1,5 m* dat bi nhiém chat DC & can
clr quan sy ciil ciia My tai san bay Da Nang. Gilta
cidc cong thifc xir ly va gita cic dot ldy madu,
cling c6 su thay doi vé cau triic cia tap doan vi
sinh vat. Hai cong thic 1,5D0N4 va 1,5DNS ¢6 do
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da dang vi sinh vat thap hon so vdi cac céng thic
con lai. Hai cong thic 1,SDNIL va 1,5DN2 ¢6 do
da dang vi sinh vat cao nhal. Két qua so sanh
trinh tv nucléatit cac dong duoce tacl tir gel SSCP
Vo1 cac trinh tu nucleétit ctua gien 16S rARN trén
GenBank va RDP cho thay cdc dong nay thudc 8
I6p  vi  khuin khic nhau bao  gém
Alphaproteobacteria, Betaproteobacteria,
Gammaproreobacteria, Deltaproteobacteria,
Acidobacteria, Bacteroides, Sphingobacteria va
Bacifli. Nhém vi khudn Pseudomonas, trong dé
c6 P. Stutzeri va cac vi khuan thudc cdc chi
Burkholderia,  Alcaligenes,  Aclromobacter,
Comamonas trong 1dp Betaproteobacteria, chiém
uu theé trong cac cong thdc xir ly.
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DISTRIBUTION OF MICROBIAL COMMUNITY STRUCTURE DURING
BIOREMEDIATION TREATMENT OF HERBICIDE/DIOXIN CONTAMINATED
SOIL AT FIELD SMALL SCALE

NGUYEN BA HUU, DANG THI CAM HA

SUMMARY

Analysis single strand conformation polymorphism (SSCP) of 16S rRNA gene fragment was used to study
the change of bacterial community structure in [.5 m® biotreatment scale. There was a change on bacterial
community structure between the 3 different sampling times. Biotreatment experiments 1.5DN4 and 1.SDNS5
showed less diverse than other experiments. The most diverse were also found in two biolreatments 1.5DN]
and |.5DN2. The DNA clones excised from SSCP gel were belonged to 8 different classes of
Alphaproteobacteria, Betaproreobacteria, Gammaproteobacteria, Deltaproteobacteria, Acidobucteria,
Bacrerovdes, Sphingobacteria and Bacilli. Pseudomonads including P. sturzeri and other bacteria belonging to
Burkholderia, Alcaligenes, Achromobucter. Comamonas genera of Betaproteobacteria were dominant
organisms in biotreatments. Bacteria in Pseudomonas genus including Pseudomonas stutzeri and other
representative bacteria in genera Burkholderia, Alcaligenes, Kersteria, Delftia \n Betaproteobacteria were
also dominated tn all of biotreatments. Many bacteria of these genera are able to degrade 2.4-D, 2,4,5-T and
dioxin. The results in this study providing fundamental bases for scientists and technologists 10 enhance the
rate of detoxification of herbicide/dioxin as well as other toxic chemical contaminated soil in Vietnam.
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