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TOM TAT

Céng nghé phan huy sinh hoc dang dugc img dung réng rai trong xir 1y 1am sach céc chét & nhidm do
gia thanh ha va than thién véi moi trudng. Céng nghé ndy da va dang duoc ap dung xit 1y thy déc & cdc
quy md khac nhau déi véi dit nhidm chét diét co chira dioxin tai can cif quén sy cli cila My ¢ sin bay Da
Ning. Két qua phan tich GC-MS$ d tdn du dioxin trong d4t cho thay hidu qua rd rét cia qu4 trinh tiy déc
& quy mé 0,5 m’, Bién déng tip doan vi sinh vt trong nhimg nghién ciru trude diy déu sir dung k¥ thuft
nudi cdy, do dé két ~qua khéng phan anh chinh xéc cau tric tip doan vi sinh vit. Trong nghién ciru nay,
phén tich da hinh céu tric sgi don (smglc strand conformation polymorphism - SSCP) gen 16S rRNA da
dugc ép dung dé nghién ciru bién dong chu tric tip doan vi khuin trong cac céng thirc xir ly & quy mo
0,5 m’. CAu tric tip doan vi khuin khéng bién déng nhiéu giira ba lin lﬁy mﬁu & cong thirc dbi chimg
khéng xir 1y 0,5DNS5. Tuy nhién, gitta cdc cong thic xir Iy va gifra cdc dgt lﬁy miu ciing thdy su thay dm
vé cdu tric tip doan vi khudn. Céc cong thitc xur ly ¢6 sy da dang vi khuin hon so véi cong thic ddi
chimg 0,5DN5. Sy bé sung ngudn carbon cia cong nghiép mia dudmg & cdng thitc xir Iy 0,5DN4 c6 thé
da 1am gidm sy sinh truo‘ng ctia céc tip dodn vi khudn. Hai cong thirc xir Iy 0,5DN2 va 0,5DN3 ¢6 ty 1&
carbon bd sung hop ly din dén gia ting sy da dang vi khuﬁn so v&i céce cdng thire khédc. Cic dong téch tir
gel SSCP thugc 7 16p vi khuin bao gbm Alphaproteobacteria, Betaproreobactena,
Gammaproteobacteria, Clostridia, Actinobacieria, Bacteroides va Bacilli. M{t s& dong c6 quan hé gin
glii v&i cac vi khudn ky khi Clostridium, Tissierella. Vi khuin ky khi tiy tién Lacrobacillus va
Dysgonomonas mossii. Cac chi vi khudn Escherichia va Citrobacter cling duge phit hién trong cac cong
thire xir 1y. Céc vi khuln Pseudomonas trong d6 ¢é Pseudomonas stutzeri v cic vi khuin thudc céc chi
Burkholderia, Alcaligenes, Kerstersia, Delftia trong 16p Betaproteobacteria chiém vu thé trong céc cong
thirc xtr . Nhiéu vi khudn thudc cdc chi ndy cé kha ning phén hiy 2,4-dichlorophenoxyacetic acid (2,4-
D), 2,4,5-trichlorophenoxyacetic acid (2,4,5-T) va dioxin. Két qua trong nghién cltu nay sé 1a cic co 56
khoa hoc hitu ich gitp cac nha khoa hoc va céng nghé trong viée ning cao tbc d tiy dbc dit nhiém chét
diét co chita dioxin cling nhu cac loai chit ddc héa hoe khac & Viét Nam.

Tir khéa: Cdu triic tdp dodn vi khudn, chdt diér co, dioxin, phan ity sinh hoc, SSCP, 1dy déc, 16S rRNA

PAT VAN DE

Chién tranh Viét Nam d qua di hon 30 nim, tuy
nhién mot sb hau qua cia né vin dang anh hwréng
dén moi trudmg va sirc khoe con ngudi. Hang chyc
triéu lit thudc diét co chira dioxin d3 dwugc quin ddi
M# phun rai xubng nhidu viing & mién trung va nam
Vi¢t Nam (Stellman et al., 2003) trong thoi gian wr
1961 dén 1971. Hién nay, nhidu ving trong do cé
cdc can i quin sy cil tai cdc sdn bay Da Nang, Bién
Hoa va Phi Cét vdn bj 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).
Céng nghé phan hiy sinh hoc véi uu diém 13 gia
thanh thdp va an toan véi mbi trudng dang duge

trién khai xir ly dé4t nhifm chét diét c6 chira dioxin
tai cin cr quan sy cii cha M¥ & san bay Pa Ning va
cb cac két qua rat tbt. Cac nghién ciru vi sinh vit
truéc day méi chi tip trung vao cdc nhom nuéi cly
dugc (Dang et al., 2002; Pang Thi Cam Ha ef al,
20035). Tuy nhién, cic cong bd cho thiy vi sinh vt
nudi cdy duge chi chiém khoang 0,01 - 10% tdng sé
vi sinh vét o tir nhién (Keller et al., 2004; Kirk et al.,
2004), Do véy, nhu ciu danh gid da dang thyc té
ciing nhu bién dong cAu triic tip doan vi sinh vat
trong ty nhién cling nhir trong qua trinh x11 1y 12 hét
sirc can thiét va quan trong. Hién nay, mét s& ky
thuét sinh hoc phén tir dya trén phén tich nucleic
acid trong d6 c6 phan tich SSCP cia gen 165 rRNA
dang dugc img dung rng rdi trong nghién ciru sinh
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thai hgc vi sinh vét (Schwieger, Tebbe, 1998; Kirk ef
al., 2004; Nguyén Ba Hitu et al., 2007a, b). Tron
nghién clru nay, k¥ thuit SSCP da dugc sir dung dé
d4nh gi4 bién dong cu tric tdp doan vi khuin trong
cac cong thirc xir Iy thy ddc dat nhidm chét diét co
chira dioxin tai Pa Niing & quy md nhé hién truéng.
Trong cdng trinh ndy, ching tai trinh bay két qua
phén tich danh gia su bién dong cia tip doan vi
khudn & ba ldn ldy miu cich nhau sdu thang véi sy
bd sung cac chét “nudi” vi sinh vat va didu kién mai
trrdmg khéc nhau. Mue dinh cia nghién ciru 12 tao
co s& khoa hoc dé tang tdc do khir ddc. Céc két qua
thu duge s& giip céc nha khoa hoc va cong nghé didu
khién hoat dong ciia cic nhém vi sinh vét dé ting
kha ning chuyén héa, phan hity cic chét diét co chira
dioxin.

NGUYEN LIEU VA PHUONG PHAP

M#Au dit nhiém

Pit trong khu vyc nhidm chét diét co chia
dioxin can cif quan sy ¢l & sin bay Pa Ning duge
ldy & dién tich khoang 3 m?, chidu sau 60 cm. Pét
dugc tron déu va sau do6 1dy 500 kg dét cho vio céc
thiing nhya c6 thé tich 0,75 m’. Thi nghiém khi dc
dugc tién hanh & 4 thing ky hiéu tir 0,5SDNI dén
0,5DN4. Céc thung nay dugc bd sung nudc, ngudn
nitr, phosphor, chit hoat dong b2 mat sinh hoc va
c4c ngudn carbon... Thung thir 5 12 céng thirc dbi
chimg khéng xir ly (0,5DNS). Miu dét trong cac
cong thirc dugc ]éy & 3 dot, mdi dot cich nhau
khoang 6 thang. Miu dugc bao quan & 4°C dén khi
phén tich.

Phuong phdp nghién ciru
Tdch DNA tdng sb va PCR

DNA tdng sb tir cac mau dit duge tich va lam
sach theo Fast Prep Soil DNA Extraction Kit
(Bio101). Cap mdi Com! va Com2 dugc ding dé
nhin doan gen 16S rRNA khoang 400 bp trong viing
V4 ¢én V5 (Nguyén Ba Hitu et al., 2007b). Hon hop
50 pl phan ing PCR va chu trinh nhiét dugc thue
hién nhur 43 mé ta (Nguyén B4 Hitu et al., 2007b).

PCR-SSCP

San phim PCR dugc 1am sach bai kit QlAquick
(QIAGEN) va tién hanh cit soi don c6 méi Com2
bang lamda exonuclease & 37°C trong 3 h. Tién hanh
1am sach DNA sgi don, hoa trong 6 ul chéit miu
SSCP va bién tinh DNA & 94°C trong 3 pht, sau dé
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chuyén ngay ldp tirc miu sang diéu kién lanh. Tién
hanh dién di miu DNA trén thiét bi Bio-Rad
DCode™ & 250V (30 mA), 18 h, nhiét d& 20°C trén
gel MDE(,625X, 20 ¢m x 20 cm x (,75 mm trong
dém TBE1X. Miu DNA dugc nhudm bac, cit va
thdi cic bing DNA tir gel khd.

Xidc dinh trinh tw gen va phin tich da dang dua
trén cdy phdt sinh lodi

Trinh ty nucleotide ciia doan gen 165 rRNA
duge xdc dinh trire tiép trén may xac dinh trinh tyr
nucleotide tr ddng ABI PRISM 3130x! Genetic
Analyzer véi bd hoéa chét sinh chuidn Big Dye
Terminator (Perkin — Elmer, M¥). Két qua trinh tyr
nucleotide dugc xir 1y trén phin mém Sequencher
version 4.0.5. Mitc 6 tuong déng clia cac doan gen
168 rRNA trong cAc mau dat dugc so sanh véi cac
trinh tu gen 16S rRNA trén GenBank va Ribosome
Database Project. Cy phat sinh loai dua trén so sanh
trinh tir gen 16S rRNA dugc thiét ké theo md ta cta
Nguyén B4 Hiru va ddng tac gia (2007b). Céc trinh
ty doan gen 16S rRNA dugce ding ky trén GenBank.

KET QUA VA THAO LUAN

Téch chiét DNA ting sé va nhin doan gen 16S
rRNA tir cic miu dat

DNA téng sé cia 15 miu dit dugc chiét va lam
sach theo kit Fast Prep Soil DNA Extraction. Két
qua dién di dd hinh 1 cho thdy DNA tdng sb tir cac
cong thirc xir Iy 0,5DN1 dén 0,5DN4. Ca ba dot liy
miu déu khéng nhin thdy DNA téng sb & cong thirc
khéng xir Iy 0,5DNS5. K&t qua nay ciing phi hgp véi
céc két qua phén tich sé lugng vi sinh vit (Bing Thi
Cém Ha ef al., 2004). S& lrgng vi sinh vét trong céc
cong thirc xir ly bing phén hiy sinh hoc déu cao hon
50 v&i & cdng thirc 0,5DNS5. Tuy nhién, khi tién hanh
PCR nhén vang V4 dén V5 gen 16S rRNA déu thu
dugc san phdm PCR cé kich thudc khoang 400 bp
nhu todn ly thuyét tir DNA tdng s6 cua tt ci cac
mau.

Da dgng vi sinh vit trong cdc miu dit nhiém chat
dde hoa hoe

San phdm PCR dugc 1am sach, cit soi don co
mdi gin gbc phosphate bing exonuclease va sau dé
phén téch céc sgi don trén gel acrylamide nhu mé ta
& phin phuong phdp (Hinh 2). Két qua cho thiy mirc
d¢ da dang kbédc nhau gifta cac cong thire xir ly va
gilra cdc dot 14y miu, Céng thirc d6i chimg 0,5DNS3
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c6 d6 da dang thip hon ca so véi cic edng thirc xir
ly. Trong cong thirc khong xar Iy 0,5DNS thanh phin
nhém vi sinh vit gilta dot 2 va 3 khéng cé thay dbi
dang ké. O dot iy miu thir nhit, thanh phdn nhém
vi khudn c6 khac so véi hai dot [dy mdu sau nay,

mau dét dot ndy khé hon va sé lugng vi sinh vit hiéu
khi thap hon. Hai dgt 14y mAu sau, d4t c6 d6 4m cao
hon do luqng nhd nuéc mua d4 lot vao trong thung
xir 1y va c6 thé 13 nguyén nhédn lam gia ting sb fugng
vi sinh vét (Ding Thi CAm Ha er al., 2005).

A

B c

Hinh 1. Dién di d sén pham tach DNA tdng s6 cac miu x(r Iy dAt nhi&m chét diét cé chira dioxin. 1-5; 0,5DN1
dén 0,5DN5, M: thang DNA chudn. A: dot 1 - marker X (Roche), B: det 2 - 200 bp (Promega), C: dot 3.

Hinh 2. Pién di a3 SSCP doan gen 168 rRNA céc tap doan vi khuin & trong cac cong thire tay ddc dat nhidm
chét diét cé chua dioxin. 1: 0,50N1, 2 0.5DN2, 3: céng thirc x0r Iy 0, 5NDS 4 céng thiee xiv ty 0,5DN4, 5:
céng thire xir fy 0,5NDS5. 1-1, 1-2... dén 5-3, twong (ng v&i ba dot 1Ay mau & § cong thire xir Iy. Sé ghi bén
phai cac bang DNA la tén cla cac dong durge xac dinh trinh fy nucleotide.
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Muc dich coa thi nghu;m nay 1a lya chon cac
ngudn nguyen ligu ré va ¢6 sdn & Viét Nam két hqp
vm céc ngudn dinh dudng khic va thay ddi mét s6
yéu t& méi trudng trong cdng thirc xir ly, tir d6 dua
ra quy trinh xir 1y hiéu qua. Quan sat hinh 2 cho thdy
c6 s khac biét vé& cdu triic tdp doan vi khuén trong 4
cong thire xir ly. Pa dang vi khuén trong cong thic
0,5DN4 thip hon so véi & ba céng thire xir ly con lai.
Trong cong thirc ndy ngudn carbon bé sung Ia san
phdm phy trong céng nghiép mia dudmg nén cb thé
da anh huréng dén sy sinh trudng cia vi sinh vat. Hai
cong thirc 0,5DN2 va 0,5DN3 cé ty 1& can dbi hon
gitra ngudn carbon khéng phai 1a san phdm phu trong
cong nghiép mia dudng nén co 1& d4 thac day sur sinh
trudng ctia nhiéu nhém vi sinh vat.

Két qua phan 13p vi khudn trén méi trudng gidu
dinh dudng cho thiy cé khoang 8 loai vi khuin c6
hinh thai khuén lac khac nhau (Ding Thi Cim Ha et
al., 2004). Tuy nhién, trén gel SSCP 56 lugng bang
DNA nhiéu hon hin. Mgt s6 bang DNA dim va dic
trung da dugc cit tir gel va x4c dinh trinh ty. Két qua
& bang 1 va hinh 2 cho thdy c4c dong thude 7 16p vi

khuin khic nhau. Cac Iép nay bao gbm
Alphaproteobacteria, Betaproteobacteria,
Gammaprofeobacteria, Clostridia, Actinobacteria,

Bacteroides va Bacilli, Mot cong bé clia Nguyén Ba
Hiru va ddng téc gia (2007b) cho thdy sy tin tai ciia 5
6p vi khuin bao gbm  Alphaproteobacteria,
Betaproteobacteria, Gammaproteobacteria,
Actinobacteria, vi Acidobacteria trong 9 miu tai bai
nhiém chét diét cé chira dioxin & Da Ning. Nhu vay,
trong nghién cfru ndy di phat hién thém sy ¢é mit ciia
ba 16p vi khudn Clostridia, Bacteroides va Bacilli. Tuy
nhién, nhém vi khuln va acid Acidobacteria chua dugc
tim thdy trong sb cic dong & cac cong thic xir ly.
Nguyén nhén d& Iy giai diéu nay cé thé do luong miu
cia dot thi nghiém chura du 1om, hon nita trong qua trinh
xir Iy pH dat tang 1én do céc san phdm phén hily sinh
hoc tao ra va dao déng & mirc trung tinh va kiém nhe
nén cé thé da han ché hoic rc ché sur sinh trréng cla
nhém vi khuén Acidobacteria.

Nhin chung, cdu tric tdp doan vi khuén trong
cong thirc d6i chimg khong xir ly 0,5DN5 & ca ba
dot 14y miu déu co ban gidng nhur & két qua khao sét
trudc ddy cia Nguyén Ba Hiu va dong tac gia
(2007b). Hai chi vi khudn chiém vu thé d6 Ia
Burkholderia va vi khudn ua acid Acidocella thudc
l6p Alphaproteobacteria. Trong dé, vi khuén chi
Burkholderia dugc biét dén nhidu véi kha nang phﬁn
hiy 24-D va 2,4,5-T, day ciing I hai hop chét &
nhi&m chii yéu trong miu dét nghién ciru.
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Trong cac cong thirc xir Iy bing phin hiy sinh
hoc 43 cé sy thay dbi co ban vé cdu tric tip doan vi
khudn. Trude hét @6 12 sy xuft hién cna cac vi
khudn ky khi Clostridium, Tissierella va vi khuin
ky khi thy tién Lacrobacillus va Dysgonomonas
mossii. Trong qué trinh xir 1y, nuéc ly tir ao, hd &
¢4c ving lan cén va ngudn carbon 12 san phim phu
trong c6ng nghiép mia dudmg d3 dugc bd sung vao
cac thing xir ly va day 12 ngudn bd sung c6 thé da
tao diéu kién yém khi va ngudn dinh dudng thuin
lgi hon cho cac nhém vi sinh vat ké trén. Hién nay,
nhiéu nhém vi sinh vat ky khi khir loai chlor da
duge phat hign (Bunge et al., 2003; Hiraishi et al.,
2005). Dic biét, hai ching vi khudn
Dehalococcoides sp. CBDBI1 va Dehalococcoides
sp. 195 cé khé ning khir loai chlor clia cac hop chit
dioxin chira nhiéu chlor thanh dioxin voi sé nguyén
tir chlor it hon thim chi dén hop chét dioxin khéng
¢6 chlor (Bunge ef al., 2003; Fennell ef al., 2004).
Gin ddy, Nguyén B4 Hiru va ddng tic gia (2007b)
3 phat hién sy tén tai cila nhém vi khuén nay trong
cong thirc tdy déc “chdn Ip tich cuc” 10DNT dit
nhiém chét diét c¢6 chira dioxin tai Da Ning bing
phan hay sinh hoc. Tuy nhién, trong nghién clru
ndy diéu kién ky khi & cc coéng thirc xir 1y 0,5 m’
déu khéng tét nhu & cong thirc 10DNT, ngoai ra dé
phat hidn nhém Dehalococcoides cin phai sir dung
ky thuat PCR 1dng v&i mdi dic hiéu cho nhém vi
sinh vét nay,

Bén canh su phét hién ciia c4c chi vi khuan ky
khi k& trén, mot sb nhom vi sinh vat khac ciing
duge. tim thiy & céc cong thirc xir Iy 0,5DNI1 dén
0,5DN4, Pang i y & diy d6 1a céc vi khudn
Pseudomonas va vi khuidn Escherichia va
Citrobacter. Do c6 bd sung nuéc tir cic ao, hd lin
can nén vi khudn thudc hai chi Escherichia vi
Citrobacter tdn tai sin trong ngudn nuéce nay ¢o thé
@4 di vao céc cong thirc xir ly. Cac dot liy miu déu
phat hién nhém vi khuln Pseudomonas trong d6 cé
Pseudomonas stutzeri. Két qua & hinh 2, hinh 3 cho
thdy cac dong cé mirc tuong ddng cao voi vi khudn
P. stutzeri phin b kha phd bién va trdi trong cic
cong thiuc xir ly. Mot sé ching Pseudomonas sp.
HH69, P. resinovorans CAIl0, P. fluorescens
TTCl, P. fluorescens BS243, P. aeruginosa, P.
putida G7, P. putida BS291, P. putida PH-01,
Pseudomonas sp. F274, P. stutzeri OM1, P, stutzeri
ATCC 31258 va P. veronii PH-0 c6 kha ning
chuyén hoa dibenzofuran, dioxin vd cic hgp chit
trong tu (Ishiguto et l., 2000; Hiraishi, 2003). Sy
t0n tai clla cac dong Pseudomonas stutzeri cho thiy
qud trinh xi Iy da tao diéu kién thuén loi cho sinh
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truong cla cdc vi khuan nay, Tuy nhién, dé danh nhém vi\khuén khac trong qua trinh lam sach chét &
gid vai trd coa nhém vi khudn ndy cling nhur cdc nhiém cin cd cédc nghién ciru sdu hon.

Bang 1. M&i quan hé gitra mét s dong dai dién tach tir gel SSCP va cac vi khuan da cdng bé.

Mébi quan hé véi cac vi khudn dai dién

Déng S6 déng ky % twon
GenBank Lép Vi khudn gin gii nhit d':?:ng g
1-0,5DN5-1 EF016387 Beta- Delftia acidovorans MBIC 13502 100
505DN1-2  EFO163gg  Proteobacteria  oom.monas denitrficans 1237 95,9
15-0,5DN5-2 EF016393 Uncultured Burkholderia bacterium 015B-A07 96,4
20-0,5DN4-1 EF016397 Kerstersia sp. LMG 5890 91,6
22-0,5DN4-3  EF016399 Burkholderia cepacia ATCC 17616 98,2
21-0,5DN3-3 EF016398 Alcaligenes sp. Ho-11 96,4
24-0,5DN2-1 EF016401 Alcaligenes sp. Ho-11 100
25-0,5DN3-1 EF016402 Alcaligenes defragrans N1 100
26-0,5DN4-1 EF016403 Alcaligenes sp. Ho-11 98,2
31-0,5DN2-2 EF016405 Alcaligenes defragrans TJ4 100
34-0,50N4-2 EF016405 Alcaligenes sp. Ho-11 100
69-0,5DN3-1 EF016422 Alcaligenes sp. NKNTAU 81,0
82-0,5DN3-3 EF016428 Uncultured beta proteobacterium BIrii6 96,2
126-0,5DN4-3 EF(16444 Alcaligenes sp. Ho-11 89,5
3-0,5DN3-1 EF016388 Gamma- Citrobacter amalonaticus CDC 9020-77 82,8
8-0,5DN2-3  EF016390  Profeobactena ...t red gamma proteobacterium UNG2 88,6
10-0,5DN3-1 EF016391 Citrobacter sedlakii CDC 4696-86" 98,6
11-0,5DN4-1 EF016392 Escherichia coli 5.4 89,0
16-0,5DN1-3 EF016394 Citrobacter sediakii CDC 4696-867 99,0
18-0,5DN3-3 EF016395 Citrobacter sedlakii CDC 4696-86" 99,0
19-0,5DN1-1 EF0163396 Citrobacler sedlakii CDC 4696-86"7 99,0
67-0,50N1-1 EF016420 Aquatic Citrobacter bacterium STS_EndoC_05 94,3
71-0,5DN1-2 EF016424 Aquatic Citrobacter bacterium STS_EndoC_05 100
74-0,5DN3-2 EF016425 Citrobacter freundii DSM 300397 - 952
68-0,5DN2-1 EF016421 Uncultured gamma protecbacterium ZA3235¢ 981
50-0,6DN1-2 EF016413 Pseudomonas stutzeri DSM 51907 97,9
54-0,5DN3-2 EF016414 Fseudomonas stutzeri ATCC 17685 98,5
55-0,5DN3-2 EF016415 Pseudomonas stutzeri ATCC 27951 98,5
61-0,5DN1-1 EFQ16416 Pseudomonas stutzeri 24a36 931
63-0,5DN3-1 EF016417 Pseudomonas stutzen API-2-142 97.7
65-0,5DN3-2 EF016419 Aquatic Pseudomonas bacterium 98,7
STS_R2A_04

83-0,5DN4-3 EF016429 Uncultured Pseudomonas bacterium B1 95,6
79-0,5DN1-3 EF016427 Pseudomonas aeruginosa DSM 500717 92,2
76-0,5DN5-2 EF0164286 Arsenic resistant Frafeuria soil bacterium 7-03 915
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114-0,5DN4-3 EF01643%2 Gamma proteobacterium PI_GH1.1,.A2 96,9
115-0,6DN4-3 EF016440 Gamma proteobactenum PI_GH1.1 A2 96,9
86-0,5DN2-1 EF016431 Bacteroidetes  Dysgonomonas mossii CCUG 43457T_ 89,2
94-0,5DN1-2  EF016434 Dysgonomonas mossii CCUG 434577 100
97-0,5DN2-2 EF016435 Uncultured Dysgonomonas bacterium 98,4
BC15.1.26
121-0,.5DN1-1  EF016442 Dysgonomonas mossii CCUG 43457" 100
100-0,5DN3-2 EF(016438 Dysgonomonas mossii CCUG 434577 89,2
112-0,6DN3-3 EF016438 Dysgonomonas mossii CCUG 434577 89,2
27-0,50N5-1 EF016404 Alpha- Sphingomonas sp. oral chlorne FI012 98,2
45-0,5DN5-2  EF016411  proteobacteria Sphingomonas sp. ATCC 31961 85,5
36-0,5DN5-2 EF016408 Uncultured alpha proteobactenium BPM3_C07 89,9
105-0,5DN5-2 EF016437 Acidocelfa sp. St1-2 95,4
116-0,5DN5-3 EF016441 Acidocella sp. 1510 96,9
48-0,50N4-1 EFO16412 Clostridia Clostridium popufeti ATCC 35295" 90,4
87-0,5DN2-1 EFD16432 Uncultured Tissierella bacterium BSA1B-10 81,1
88-0,5DN2-1  EF016433 Tissierella sp. Kre4' 78,3
64-0,5DN5-1 EF016418 Actinobacteria Rhodococcus sp. YK2 100
70-0,5DN5-1 EF016423 Rhodococcus rhodochrous 11Y 100
84-0,5DN1-1 EF016430 Corynebacterium glutamicum DSM20300" 93,3
122-0,5DN1-1  EF016443 Bacilli Lactobacitlus paraplantarum DSM 106677 100

Trong tit ca cdc cong thie xir ly va & ca cong
thirc d6i chimg déu thiy su hién dién cua céc bang
DNA trdi va c6 quan hé gin véi cc vi khudn thude
cic chi Burkholderia, Alcaligenes, Kerstersia,
Delftia trong 16p Betaproteobacteria. Cac vi khuén
thudc cdc chi nay ciing 12 nhirng nhém chiém wu thé
trong céc miu dat thu thép tai c4c vi tri khic nhau &
bai nhiém nay (Nguyén B4 Hiru et al., 2007b). Nhiéu
vi khudn thudc 16p ndy c6 kha ning sir dpyng 2,4-D,
2,4,5-T, dioxin va cac hgp chit twong ty (Hiraishi,
2003; Itoh ef al., 2004; Coenye et al., 2004). Két qua
trong nghién ciru nay cling phit hop véi mdt s6 phat
hién ciia cac tac gia khac vé da dang vi sinh vt trong
dit nhiém chét diét co va PCB (polychlorinated
biphenyl-dang hop chét ¢6 chu tric twong ty dioxin).
Nghién ctru ctia Rice va ddng téc gia (2005) cho
thdy, cac tac dong chon loc tw nhién cia vi khudn sir
dung 2,4-D va 2,4,5-T trong 34t nhidm chét da cam &
can cir quin su & Florida (M), Vi khuin s dung
2,4-D va 2.4,5-T phin 14p duge co quan hé cao voi
céc loai cua chi Burkholderia. Cong bd coa Tiedje va
dong téc gia (1999) cling cho thdy céc chimng vi
khuin chiém wu thé trong dét c6 st dung 2,4-D
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thudc vé& chi Burkholderia. Nogales vA déng tac gia
khi dénh gid da dang vi sinh vit trong dat nhiém
PCB &3 phét hién vi khudn chi Burkholderia chiém
wu thé trong tip doan vi sinh vit (Nogales ef al,
2001).

Két qua trong nghién ctru nay cho thdy cac cong
thire xir ly 0,5DN2 va 0,5DN3 ¢é mirc d¢ da dang vi
khuén hon ca. Do mdt s6 ly do nén chi hai céng thirc
0,5DN2 va 0,5SDNS a3 dugc phan tich tdng d6 dac
dioxin (Ding Thj CAm Ha er al., 2005). Téng d6 doc
ban ddu trong cong thirc ddi chimg 0,5DNS la
72.600 pg TEQ/g. Sau 14 thang xir Iy & dot iy miu
lin hai 4§ doc phén tich dwoc trong cong thirc
0,5DN2 1 64.400 pg TEQ/g. Trung binh mdi thang
khoang 585,5 pg TEQ/g 4§ ddc di bi tip doan vi
sinh vt str dung trong cdng thire xir Iy nay. So véi
cong bé ciia Kao va dong tac gia thi higu qua cia tip
doan vi sinh vit trong cong thirc 0,5DN2 cao gép 19
lin (Kao ef al., 2001). Haraishi va ddng tic gia
(2001) cong bb hiéu qua khir doc 2,65 - 365,2 pg
TEQ/g/thang, nhu vay hiéu qua khir d§c ciia phuong
phap phan hiy sinh hoc, cu thé & cong thic 0,5DN2
d3 dat hiéu qua rét tdt.
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Hinh 3. Cay phat sinh loai ciia mét sb dong tach tir gel SSCP cac céng thirc x( ly dat nhiém chét diét cé
chira dioxin tal Da Ning & quy md 0,5 m® va cac chiing vi khuan dai dién trén GenBank. Thuréc do phan anh
st sai khac cla 2 nucleotide trén 100 nucleotide so sanh.
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P43 khao sat duoc sy bién dong céu tric tap doan
vi khuén trong céc cong thirc xir ly tAy dgc dat nhidm
chit diét co chira dioxin & cin cir quén su cli clla My
tai sin bay Pa Ning. Cdu tric tip dodn vi khudn
khong bién déng nhiéu gitra ba lan 14y miu & cong
thirc d6i chimg khong xir ly 0,5DNS5. Tuy nhién, céc
cong thirc xua 1y 0,5DNI dén 0,5DN4 ¢d sy da dang
hon vé cac tip doan vi khudn so voi céng thic doi
chirng 0,5DN3. Giira cde cong thir xir [y va gilra cdc
dot lay mfiu cling co sur thay ddi vé cdu tric tip doan
vi khudn. Céng thirc 0,5DN4 ¢6 su da dang vi khudn
thip hon so véi cac cong thitc con lai. Hai céng thirc
0,5DN2 va 0,5DN3 c6 su da dang vi khudn cao nhit
trong cac cong thirc. K&t qua so sanh trinh tr 58
dong tach tir gel SSCP voi céc trinh ty gen 168
rRNA trén GenBank va RDP cho thdy cdc dong nay
thuée 7 16p vi khuin bao gdm Alphaproteobacteria,
Betaproteobacteria, Gammaproteobacteria,
Clostridia, Actinobacteria, Bacteroides vd Bacilli.
Mot sé dong c6 quan hé gan giii véi cac vi khudn ky
khi Clostridium, Tissierella, vi khuin ky khi tuy tién
Lactobacillus va Dysgonomonas mossii, vi khudn
Escherichia va Citrobacter cling dugc phat hién
trong cdc céng thic xir iy. Nhém vi khudn
Pseudomonas trong d6 ¢6 P. stutzeri va céc vi khuén
thudc céc chi Burkholderia, Alcaligenes, Kerstersia,
Delftia trong Wop Betaproteobacteria chiém wu thé
trong cac cong thire xir 1y.

L&i cdm on: Cong trinh nay duoc thuc hién boi kinh
phi cua dé tai cdp nhi medc “Nghién ciru, phat trién
cdng nghé phdn hiy sinh hoc va kp thudt nha chdm
lam sach 6 nhiém chdr déc héa hoc trong ddr” thuge
Churong trinh 33, dé i khoa hoc co ban “Nghr’én

ciiu bién déng cdu triic tdp doan vi khudn hiéu khi

irong cdc cong thire xir Iy ddt nhiém chdt djc héa
hoc tai Da Nang bang cong nghé phdn hiy sinh hoc”
va qut hoe béng DAAD (Céng hda Lién bang Dic).
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DIVERSITY OF BACTERIA COMMUNITY STRUCTURE DURING DETOXIFICATION
PROCESS OF HERBICIDE/DIOXIN CONTAMINATED SOIL AT FIELD SMALL SCALE

Nguyen Ba Huu', Dang Thi Cam Ha" ", Nong Van Hai', Dietmar H. Pieper2

'Institute of Biotechnology

’Helmholtz Centre Jfor Infection Research, Braunschweig, Germany

SUMMARY

Bioremediation technology is widely used in detoxification treatment of chlorinated organic

contaminants due to its cost effectivity and environmental safety. This technology has been applied in
detoxification at several different scales of herbicide/dioxin contaminated soil in US former military base
at Danang airport. The GC-MS analytical results of residue of dioxin concentration in biotreatment soils
showed the significant reduction of the toxicants in the bioremediation at scale 0.5 m’ soil. In previous
studies, the change of microbial community structure was usually performed by cultural method.
Therefore, that does not reflect the exact phenomena of microbes in different biotreatments. In this study,
analysis single strand conformation polymorphism (SSCP) of a part of 165 rRNA gene was used to study
the change of bacterial community structure at 0.5 m® biotreatment scale. There was no significant
change on bacterial community structure between the 3 different sampling times in control experiment
0,5DN5. However, the change of bacterial community structure in different sampling times and in
different biotreatment experiments was found. Biotreatment experiments also showed more diverse than
in the control experiment 0,5DNS. The supply of carbon source derived from sugar-cane refinery to
0,5DN4 biotreatment experiment might cause the decrease of growth in bacterial communities. The
suitable supply of carbon sources lead to the increase of bacterial diversity in two other biotreatments
0,5DN2 and 0,5DN3 in comparison to the rest. The DNA clones excised from SSCP gel belonged to 7
classes of «, J and »Proteobacteria, Clostridia, Actinobacteria, Bacteroides and Bacilli. Some clones
showed a close relationship to anaerobic bacteria such as Clostridia, Tissierella, facultative anaerobic
bacteria Lactobacillus and Dysgonomonas mossii. The genera Escherichia and Citrobacter were also
found in biotreatment experiments. Bacteria Pseudomonades including Pseudomonas stutzeri and other
representative of genera Burkholderia, Alcaligenes, Kersteria, Delftia in Betaproteobacteria were also

* Author for correspondence: Tel: 84-4-8360892; Fax: 84-4-8363 144, E-mail: ha@mdp-ibt.ac.vn
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dominant in 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 provide fundamental bases for scientists and technologists to enhance the
rate of detoxification of herbicide/dioxin as well as other toxic chemical contaminated soil in Vietnam.

Keywords: Bacterial community structure, bioremediation, detoxification, dioxin, herbicide, SSCP, 168
rRVA
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