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Mudi biy chiing vi khuin su dgng 2,4-D (2,4-dichlorophenoxyacetic acid) d i dupc phan lgp td cac miu 
dit nhiem chit dift co chda dioxin tgi san bay E)a Ning. Trong s l 17 chiing vi khuin, 14 chiing di dupc xic 
djnh ttinh ty dogn grai 16S rRNA va cic chung niy diu tiiupc chi Burkholderia. Diy li nhdm vi khuan chilm 
uu thfi trong dit nhiem tgi sin bay Da Ning di dugc phit hifn thong qua ky tiiugt khdng phy thufc nudi ciy 
PCR-SSCP. Nhieu chiing thufc chi vi khuin Burkholderia dugc bilt den vdi khi ning phSn huy 2,4-D vi c6 
mang gen tfdA. Trinh ty nucleotide cua cic dogn gen tfdA mi hda dioxygenase tham gia chuyin hda 2,4-D d 6 
chimg vi khuin 1HD3, 2HD3, 3HD3, 1HD5. 2HD5, 3HD5 cd cic mdc tuong ding 98 - 99% vdi ttinh tg 
nucleotide ciia 25 dogn gen tfdA ldp I dugc nhan Ifin true ti^ tir DNA long s l cua cic mlu dit nhifim d sin bay 
Di Ning vi tuong ding 98% vdi vdi trinh n,r nucleotide cua gen tfdA Idp I d chiing vi khuin su dyng 2,4-D 

j Cupriavidus necator iM?n4. Trinh ty nucleotide cua cic dogn gen (/Jil ldp II ttong 10 chiing IHDI, 2HD1, 

4HD5,1HD6,2HD6, 3HD6,4HD6, 1ODK. 1,10DK.2 va 10DK.3 tuong ding 100% vdi ttinh ty nucleotide gen 
tfdA Ifjp lid cic chiing vi khuin su dgng 2,4-D Burkholderia sp. TFD34, Burldiolderia sp. RASC vi trinh ty 
nucleotide 7 dogn gen ( ^ Idp II dugc nhao Ifin td DNA ting s l ciia cic mlu dit nhilm chit dift co chiia 
dioxin d sin bay Di Ning. 

Tk khda: Burkholderia, chal dift cd, Cupriavidus, dioxin. tfdA, 2,4-D 

M d D A U 

2,4-D v i 2,4,5-T (2,4,5-tiichlorophenoxyacetic 
acid) l i hai thinh phan chinh cua c ic chit dift cd 
chua dioxin m i quin dgi MS' d i su dyng ttong chiln 
ttanh Vift Nam. Mfc diu 2,4-D cd thdi pian ban 
phfin huy ngin trong dit , nhung hifn nay dat tgi c8n 
cd quin sy ciia M^ trudc kia d sin bay D i Ning vln 
bj d nhifim ning 2,4-D, 2,4,5-T va dioxin (DJng Thi 
Cam Hi et al, 2005). Cac nghifn eiiu trudc day da 
phfin lgp dugc mft so chung vi sinh vai su dyng 2,4-
D td c ic mau di t nhiem d khu vyc sin bay D i Ning. 
Nguyen B i Hiiu v i Ding Thj Cam Ha da djnh loai 
dugc hai cbiing vi khuan Arthrobacter v i phi t hifn 2 
g m tfdA, cadA m i hda 2,4-

.. dichlorophenoxyacetate/a-ketoglutarate dioxygenase 
(TfdA) v i 2,4-D monooxygenase (CadA) tham gia 
budc diu chuyin hda 2,4-D d hai chiing nay 
(Nguyin B i HCht, D ^ g Thj Cim Ha, 2007). Cac 
nghifn cdu khic ciing d i djnh loai eac nhdm vi 
Wiuin khic v i c ic gen m i hda c ic enzyme tham gia 
chuyin hda 2,4-D d c i c ehiing vi khuln v i trong cic 
miu d i t (Nguyen el al, 2007; Nguyfin B i Him, 
D$ng Thj Cam Hi , 2008, Nguyen B i Hdu el ai, 
2008). Cho din nay, ehua cd phit hifn tiifim nao v l 

vi khuan su dyng 2,4-D v i gen tfdA tu c ic chung vi 
khuin phin Ifp tii d i l nhiem tgi sin bay D i Ning. 
Trong nghien cdu niy, 17 chimg vi khuin su dyng 
2,4-D dS dugc phan lap lu cac mau d l l tgi khu vyc 
bit nhifim chil dift cd chda dioxin d sin bay D i 
Ning va xic djnh sy cd m$t cua gen tfdA. Ddng thdi, 
cac kft qui ttong nghien cdu nay ddng gdp cic ea sd 
khoa hpc v l da dgng chiing Iogi v i gen chuc ning 
trong quan xa vi khuan bin dja lgi san bay D i Ning. 

NGUYEN LI$U VA PHUONG P H A P 

Phfin l§p vi k h u i n sir dung 2,4-D 

N i m mlu di t nhifim HDNl , HDN3, HDN4, 
HDN5, HDN6 v i mSu dit ttong cdng thuc xu ly 
chdn I ^ 10 m^ (lODNK) d bi i nhifim sin bay Da 
Nang (Ngyyfin B i Hdu et al, 2007; Nguyen Ba Huu, 
Dang Thi Cam Ha, 2008) dugc su dung df phin lap 
vi khuin. Djeh huyen phu pha loang dfit nhiem dugc 
gat trfin c ic dTa petri chda mdi trudng MM (Nguyen 
B i Hiiu, Dang Thj Cim Hi , 2007), cao n im men 
(0;25 g/l) v i I mM 2,4-D, 80 mg eosin B, 13 mg 
methylene blue v i nudi d 30°C ttong 7 ngay, cac 
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khuan lac mpc trfin mdi ttudng thgch dugc tach vi 
lim sach ttfin mdi tnidng tuong tu. 

Tich chilt DNA ting sl vi khuin 

Nudi cay, thu sinh khdi va tich DNA tdng sd 
theo phuang phip da md ti trudc day (Nguyfin Bi 
Huu, D^g Thj Cam Ha, 2007). 

Dinh loai vi khuan dira trfn so sinh trinh tyr gen 
16S rRNA 

Gen 168 rRNA cua vi khuan dugc nhan Ifin nhd 
PCR vdi cap mdi da nang 27F (5'-AGA GTT TGA 
TCM TGG CTC AG-3') vi 1492R (5'-TAC GGY 
TAC CTT GTT ACG ACT T-3'). Sin phim PCR 
dugc lam sgch theo kit QIAgen. Trinh ly nucleotide 
ciia dogn gen 16S rRNA dugc xic djnh tryc tifp trfn 
miy xic dinh trinh ty nucleotide ty ddng ABI 
PRISM 3130J:/ Genetic Analyzer vi dugc xu ly tren 
phan mem Sequencher version 4.0.5. Mue dg tuong 
ddng dogn gen 16S rRNA ciia cic chung vi khuin 
duge so sinh vdi cae trinh ty gen 16S rRNA trfin 
GenBank. Cfiy phit sinh loai dya trfn sy so sinh 
ttinh ty gen 168 rRNA dugc thill kl dga ttfin cac 
phin mfim Cluslal X, Gendoc, Neighbor-Joinmg 
(NJ) tree. Trinh ty dogn gen 168 rRNA dugc ding 
ky trfin GenBank. 

Xic djnh gen tfdA 

Gen tfdA dugc nhan Ifn lu DNA ldng sl d cie 
chiing vi khuin bing ky thuat PCR vdi c^p mli 
tfdAaF. IfdAaR (Itoh et al, 1001). San phim 
PCR duge kifim tra ttfn gel agarose, lim sgeh vdi 
kit QIAgen vi xic dinh trinh ly trfin miy ABI 
PRISM 3130J:/ Genetic Analyzer. Trinh ty gen 
tfdA vi trinh ty amino acid suy dien cua cic doan 
gen (theo hnp://www.expasy.org) dugc dang ky 
trfin GenBank. Cay phit sinh chiing logi trinh tg 
amino acid suy difin cic dogn gen tfdA dugc thifit 
kfi dya trfin cic phan mfim Cluslal X, Gendoc, 
Neighbor-Joining (NJ) tree. 

KET QUA VA THAO LUAN 

Djnh logi vj khuln 

Mudi bay chiing vi khuan sd dyng 2,4-D da 
dugc phan lgp tii S mau dat d bai nhifim chil dgc hda 
hgc chira dioxin tgi sin bay Di Ning vi ttong cong 
thiic chdn lip thdng thirdng lODNK (Bang I). Cic tl 
bio vi khuan phan buy 2,4-D, giii phdng acid, lam 
pH mdi ttudng thay doi va miu thudc nhupm tgo cac 

khuan lac cd mau tia slm (Newby et al, 2000) dugc 
tach sach. 

Hifn nay, bfn cgnh cie nghifn ciiu vl hinh thii, 
d|c difim sinh ly-sinh hda, ciu trdc ming vi thinh tl 
bio, xac djnh trinh ty ^ n mi hda ribosome RNA 
nhu 16S rRNA da trd nfin hit sdc thdng dyng. Kit 
qua xac djnb ttinh ty mpt phin dogn gen 16S rRNA 
cua 14 chiing vi khuan cho thay, lat ca cic chiing niy 
dfu cd quan hf gin giii vdi cic vi khufin thufc chi 
Burkholderia (Bang!, Hinh 1). 

Chin chung vi khuin 2HD1, 1HD3, 3HD3, 
4HD5, IHD6, 2HD6, 3HD6, 4HD6 va I0DK3 
tuang ding 100% vdi nhilu chiing vi khuin chi 
Burldiolderia. Nam ehdng vi khuan cdn lgi IHDI, 
2HD3, 4HD3, 3HD5 va 4HD5 cd mdc tuong ding 
thap hon. Nhu vgy, dya ttfn xic dinh trinh ty dogn 
gen 168 rRNA 14 chiing vi khuan ttong nghifn 
ciiu niy dfu thupc chi vi khuan Burkholderia. 
Trinh tu dogn gen 16S rRNA eua 14 chiing vi 
khuin dugc dang ky trfin GenBank vdi cic m3 sl 
nhu d bing 1. 

Trong 14 ehiing vi khuan kfi trfin, chin chiing cd 
mdc tuong ddng 100% vl trinh ty dogn gen 16S 
rRNA. Do vgy, can cd thfim cic kft qua nhu xac djnh 
toin bd dogn gen 168 rRNA cung nhu eic kit qui so 
sinh "difim chi phan tu khic" de khing djnh chinh xic 
vj tri phin logi cua 9 chung vi khuin kl trfin. 

Cic vi khuan chuyfin hda 2,4-D duge xfip ehii 
yeu vao ba nhdm dya trfn cic d|c dilm sinh 1;̂  vi 
tiln hoa (Iloh et al, 2004). Nhdm vi khuin phd 
dudng thupc Beta- va Gamma-proleobacleria, gim 
cic chi Achromobacler, Burkholderia, Delftia, 
Halomonas, Pseudomonas, Ralstonia, Rhodoferax vi 
Variovora\ vi dfiu mang eic gen tfd. Nhdm thd hai 
gdm eac vi khuan Alphaproteobacteria phin Ifp tii 
dil nguyfin thuy, dat ttdng ttpt d Nhgt Bin vi ed hp 
hing gan vdi vi khuan thufc chi Bradyrhizobium. 
Nhdm thd ha gdm eic thinh vifin ciia mpt loai thuge 
chi Sphingomonas ttong Alphaproteobacteria. 

Khi nghifin ciiu da dgng vi khuin khdng phy 
thuge nudi ciy sd dyng ky thuat da hinh cau tnic sgi 
dan (PCR-SSCP), Nguyfin Bi Hiiu va ding tic gii 
(2007) da phat hifn eac vi khuan thuge chi 
Burkholderia, ldp Betaproteobacleria chilm uu till 
vi cd mil trong ca 9 mlu nhilm (HDN1-HDN9) tgi 
Di Ning. Chi vi khuan Burkholderia chilm uu thl 
trong dit nhiem chit da cam d Hoa Ky (Rice et ai, 
2005) va eic vi khuin thuge chi nay cQng dugc phit 
hifn trong mpt sd logi dil d Vift Nam (Nguyen et 
al, 2007). Nghien cim cua Bselum vi ddng lie gii 
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(2010) cho thiy, 16 ttong sd 31 chiing vi khuan su 
dyng 2,4-D cQng thupc chi Burkholderia. Nhu vgy, 
cic chiing vi khuin su dyng 2,4-D phan Ifp dugc 
trong nghien ciiu nay eung nam ttong cac nhdm vi 
khuan su dyng 2,4-D thudng gip. Tuy nhifn, cic ky 
thugt phan lgp ciing inh hudng ldn dfin cie dgng 
chiing thu dugc (Bjelum et ai, 2010) va cac kJ thuat 
phy thupc nudi cay chi phin l|.p dugc phin rit nhd vi 
khuin ttong ty nhifin. Trong nghifn ciiu trudc day vfi 
da dgng vi sinh vgt khdng phy thuge nudi eiy da nfiu 

d trfin, ngoai cac vi khuin chi Burkholderia, Idp 
Betaproteobacleria chiem uu thl trong 9 mlu dat 
nhifim (HDNI-HDN9) cdn cd cic chiing vi khuin 
thudc chi Alpha- va Gamma-proteobacteria (Nguyen 
Ba Hdu el ai, 2007). Do vgy, 14 ehung vi khuin su 
dyng 2,4-D tiiupc chi Burkholderia cd till chi phan 
Mih muc dp da dang vi khuan sd dyng 2,4-D ttong 
cic miu vdi kJ thugt phan lgp ttong nghien ciiu niy 
vi thyc ll da dang vi khuin sd dyng 2,4-D cd thl 
cdn cao hon nhifu. 

Bing 1. Nguin glc phin Ifp v i so sinh trlnh tg gen 16S rRNA va tfdA cua cic chOng vi khuin. 

Miu dit 

HDNl 

HDN3 

HDN5 

HDN6 

10DNK 

T«n 
chOng 

IHDI 

2HD1 

1HD3 

2HD3 

3HD3 

4HD3 

1HD5 

2HD5 

3HD5 

4HD5 

1HD6 

2HD6 

3HD6 

4HD6 

10DK.1 

10DK.2 

10DK.3 

Trlnh tg gen leSrlUIA 
VI khuin gin gOl 

Burkholderia sp. 

Burkhcdderia sp. (TFDZ4, 
R4M-0) 

Burkholderia sp. {TFD34, 
R4M-0) 

Burkholdena sp. 

BurtfhoidBria sp. (TFD34, 
R4M-0) 

Burkholdaria sp. 

Burkholderia sp. {TFD34, 
R4M-0) 
kpt 

Burkholdena sp. 

Burkholderia sp. 

Burifholdaria sp (TFD34, 
R4M-0) 
Burkholderia sp. (TFD34, 
R4M-0) 
BuriiholderiB sp. (TFD34, 
R4M-0) 
BurkhoMeria sp. (TFD34. 
R4M-0) 

kpt 

kpt 

BudihoMeria sp. (rFD34. 
R4M-0) 

Dftngky 
GenBank 

EF073265 

EF073266 

EF073267 

HM035487 

HM035489 

HM035492 

HM0354eS 

kpt 

HM035490 

HM035493 

HM0354d6 

HM035488 

HM035491 

HM035494 

kpt 

kpt 

HM035495 

Trlnh tg gen 
VI khuin gin gQi 

Bud<holdena sp, F?ASC 
{tfdA \ttp II) 

Buri(hokieria sp. RASC 
((ftM Idp II) 
Cupriavidus necator JMP 
^34^tklAlifp\) 

C. necatorJMP^Z4 (tfdA 
igpi) 
C. nacator JMP134 (tfdA 
igpl) 
kpt 

C. necator JMP134((ft//!l 
Idpl) 
Cupnavidus necator JMP 
^34{tfdA\irp\) 
C. necator JMP^M (tfdA 
Idrpl) 
Burkholderia sp, RASC 
(tfdA lOp 11) 

Burkholderia sp. RASC 
(tfdA lOp II) 
Buriih<^deria sp. RASC 
(IfdA lOp II) 

Budfholderia sp. RASC 
(tkIA lOp il) 

Budfholderia sp. RASC 
(tfdA igp II) 

Burt(holderia sp RASC 
(tfdA Idp II) 
Buricholdena sp RASC 
{tfdA ldp II) 
Burifholderia sp, RASC 
(tftM ldp 11) 

ffdA 

Dingk]^ 
GenBank 

HHM7271 

HM47275 

HM47272 

HM47276 

HM47279 

Kpt 

HM47273 

HM47277 

HAA47280 

HM47282 

HM47274 

HM47278 

HM47281 

HIM47283 

HM47284 

HM47285 

HM47286 

ChO ttiich: kpt: khfing phin tich 
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-B. cepacia ACl 100 (AY435213) 

-Burkholderia sp. SBK-19 (AB366360) 

2HD6 

-4HD5 

Burkholderia sp. TFD34 (EU827486) 

Burkholderia sp. R4M-0 (GQ478268) 

3HD5 

I 4HD3 

H |1HDI 

I2HD3 

B. caledonica LMG 19076 (NR_025057.1) 

2,4-D-degrading bacterium TFD6 (AFI84931) 

Htnh 1. Ciy phit sinh diiing k>gi cOa mft sl chiing vi khuin phin If p lir dit nhigm chit Ofc hda hpc vi cic chiing dgi difn 
thufc chi Burkholderia. Thudrc do chl 1 nucleotide khic nhau trfin 1.000 nucleotide so sinh. 

Xic djnh gen tfdA mi hda TfdA 

Vi khuin phin huy 2,4-D dugc nghifn ciiu nhilu 
nhat dd la Alcaligenes eutrophus JMP134 (Don, 
Pemberton, 1981). Sau niy, chiing vi khuin A. 
eutrophus JMP 134 dupe ddi thanh Ralstonia 
eutropha JMP134, Waulersia eulropha JMPI34 vi 
theo Vandamme vi Coenye (2004) cic vi khufin cua 
loai Waulersia eutropha dupe xip lgi vio loii 
Cupriavidus necator. 2,4-D dugc chung vi khuan 
JMPI34 chuyfin hda sang dgng 2,4-dichIorophenoI 
(2,4-DCP) nhd enzyme TfdA mi hda bdi gen tfdA 
nim trfin plasmid pJP4. McGowan va ddng tie gii 
(1998) khi so sanh trinh ty gen tfdA a 11 chung vi 
khufin khic nhau di chia tfdA thanh 3 Idp. Trinh ty 
nucleotide gen tfdA ldp II tuang dong 76% vdi tfdA 
ldp I, ttong khi do ttinh ty gen tfdA ldp III luong 
ding 77% gen tfdA ldp I va 80% gen tfdA ldp II 
(McGowan e/a/.. 1998). 

Cac gen tfdA top I thudng nim trfin cic plasmid 
(vi dy pJP4) cd the dugc chuyfin cho nhifiu If bao 
chu. Trong khi dd, gen ^dA ldp II cua chung 
Burkholderia sp. RASC nam trfn nhiem sic thfi 
(Suwa et al, 1996), gen tfdA ldp IU cd mit ttong 
plasmid pE8T4011 (Vedler et al, 2000) cua vi 
khuan Achromobacler xylosooxidans subsp. 
denitrificans EST4002 hoac trong plJBl cua Delftia 

sp. 2a va Delftia sp. P4a (Poh et al, 2002). 

Cic dogn gen tfdA da dugc nhin Ifn td DNA 
tong so eiia 16 chung vi khufin phan lap tu cic mlu 
dit nhilm chit dift cd chda dioxin d Di Ning. Trinh 
ty dogn gen tfdA ciia 16 chung vi khuan dugc ding 
ky' ttfin GenBank (Bing 1). 

So sanh trinh tu cac dogn gen tfdA ttong 16 
chung vi khuin cho thiy, cac dogn gen nay cd quan 
hf gin gui vdi tfdA ldp I (C. necator JMP 134) vi 
ldp II (Burkholderia sp. RASC) (Bing 1). Trinh ly 
dogn gen tfdAl6pla6 chdng 1HD3, 2HD3, 3HD3, 
1HD5, 2HD5, 3HD5 cd hiong ddng 98-99% vdi 25 
dogn gen tfdA ldp I nhin dugc bing PCR td cic mau 
DNA tach tryc tilp (vi dy 7HDN3 vi 16HDN4) hi 
dil rtiiifim d sin bay Di Ning (Nguyen Ba Hiiu et 
ai, 2007) vi ttrong ddng 98% vdi gen tfdA Idp I d 
chung d vi khuan su dyng 2,4-D C. necator JMP 134. 
Trong khi dd, gen tfdA ldp II d 10 chung IHDI, 
2HD1, 4HD5, 1HD6, 2HD6, 3HD6, 4HD6, lODK.!, 
I0DK.2 va 10DK.3 lgi ed tuong dong 100% vdi gen 
tfdA ldp II d cac chung vi khuin sd dyng 2,4-D 
Burkholderia sp. TFD34, Burkholderia sp. RASC 
vi 7 dogn gen tfdA Idp 11 nhin dugc bing PCR tii 
cac mlu DNA (vi dy 28HDN5) tich tiyc tilp hi dit 
nhifim d sfin bay Da Ning (Nguyen Bi Hihi, D|ing 
Thj cim Ha, 2008). 
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TfdA-3HD3 
TfdA-2HD3 
rTfdA-lHDS 

TfdA-micultured bacterium clone 16HDN4 (ABR27322) 
TtiA-Cupriavidm necator JMP 134 (ACF35494) 

[TfdA-micultured bacterium clone 7HDN3 (ABR27313) 
lTfdA-flBr«io/<feriasp. 124-VN3-1W(BAF81047) 

'—TfdA-lHD3 
_ | TfdA-3HD5 
" I Tf(IA-2HD5 
TtiA-Burkholderia sp. RASC (AAB17363) 
—TtdA-Rhodococcus sp. HDN3 (ACB30159) 
TtiA-Burkholderia sp. TFD34 (ACF35477) 
TfdA-uncultured bacterium 28HDN5 (/kBR27334) 
TfdA-2HD6 
-TfdA-IHDI 

TfdA-4HD6 
10DK.3 
TfdA-4HD5 'TI 

•TfdA-Z)e/iftia acidovorans P4A (AAM76772) 

Hlnh 2. Ciy phit sinh chCing logi trlnh ty amino acid suy difn tir cic dogn gen tfdA ciJa mft sd chiing vl khuin trong nghi6n 
cdu niy v i mft sd chOng dgi difn. Thudc do thS hifn 2 amino acid khic nhau trdn 100 amino acid so sinh. 

Trinh ty dogn gen tfdA ldp II d 10 chung IHDI, 
2HD1, 4HD5, 1HD6, 2HD6, 3HD6, 4HD6, lODK.I, 
I0DK.2 vi 10DK.3 giong hft nhau. Trong khi dd 
trinh ty dogn gen tfdA ldp 1 d 6 chung 1HD3, 2HD3, 
3HD3, 1HD5, 2HD5 vi 3HD5 cd mft sd nucleotide 
khic nhau. 

So sinh trinh ty amino acid suy difin td cic dogn 
gen tfdA tiiu dugc tii cic chung vi khuin ttong 
nghifin ciiu niy ciing cd kit qui tuang ty nhu khi so 
sinh trinh ty nucleotide. Nhdm thd nhit gdm cie 
ttinh ty amino acid suy difin td cac dogn gen tfdA ciia 
cic chung 1HD5. 2HD5, 3HD5, IHD3, 2HD3 va 
3HD3 tuong ding cao vdi trinh tu amino acid cua 
TfdA tit chdng C. neca/or JMP134 (Hhih2). Nhdm 
tiid hai gom 10 chiing nhu IHDI, 2HDI, 4HD5, 
IHD6. 2HD6, 3HD6. 4HD6, lODK.l, I0DK.2 va 
10DK.3 vi ttinh ty amino acid suy diln tu cic doan 
gen tfdA a 10 chung niy ed tuang ding cao vdi trinh 
ty amino acid ciia TfdA tu chiing Burkholderia sp. 
RASC (Hinh 2). Trong nhdm tfid hai, ttinh ty ammo 
acid suy diln tii cic dogn gen tfdA cua 6 ehiing 
2HD1. 1HD6. 2HD6, 3HD6, tODK.l vi 10DK.2 
giing hft nhau. 

Nhu viy, ttong sd eic ehung vi khuin su dyng 
2,4-D phan lap dupe td dat nhiem d Di Ning di cd 
sy khic nhau ve nguin goc phit sinh loii (dua trfin 
gen 168 rRNA) vi gen chde ning tfdA. Cic nghifn 
cuu trudc day vfi gen tfdA ttong cic mau dit vi 
chiing vi khuin phan Ifip tu dit nhiem d Di Ning di 
phat hifn dugc ci J7£]!/4 or (Nguyen Ba HQu, Ding Thi 
cim Hi, 2008) va gen tfdA ldp I chilm uu thl. Tuy 
nhifin, ttong nghifn ciiu niy gen tfdA ldp II lai chifim 
im thl hon ttong eac chdng vi khuan su dyng 2,4-D 
phan Ifip dugc. 

KET LUAN 

Mudi biy cbung vi khuin su dyng 2,4-D phan lap 
Id bai dit nhifim chit dift cd chua dioxin tai Di Ning 
cd trinh ty gen tfdA tiiuf c Idp I d vi khuin C. necator 
JMP 134 vi ldp II d vi khuin Burkholderia sp. RASC, 
trong dd gen tfdA ldp II chifm uu thfi. Trong sd 17 
chiing vi khuin phan lip dugc, 14 chiing di dugc xac 
djnh trinh ty dogn gen 168 rRNA vi chung tiiugc chi 
vi khuin Burkholderia, day la chi vi khuin chifm uu 
thf trong dit nhifm d sin bay Di Ning. 



Nguyfin Ba Hdu el al 

Ldi cam <ra: Cong trinh ndy dupc thuc hien bdi kinh 
phi cua de ldi cdp nhd nudc (Nghien ciiu, phdt Irien 
cdng nghf phdn buy sinh hpc vd ky ihual nhd chdm 
ldm spch 6 nhiem chdt dpc hda hpc trong ddt) thupc 
chuang trinh S3 vd qui hpc bdng DAAD (Due). 
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CHARACTERISATION OF tfdA GENE IN SOME 2,4-D UTILIZING BACTERIAL 
STRAINS ISOLATED FROM HERBICIDE/DIOXIN CONTAMINATED SOIL IN DA 
NANG 

;; Nguyen Ba Huu', Dang Thi Cam Ha''*, Dietmar H Pieper* 

j j 'institute of Biotechnology, Hanoi. Vietnam 
' ' ^Helmholtz Centre for Infection Research, Braunschweig, Germany 

SUMMARY 

Seventeen 2,4-dichlorophenoxyacetic acid (2,4-D) utilizing bacterial strains were isolated fixim 
herbicide/dioxin contaminated soil in former military base in Da Nang. Among those, 14 bacteria strains were 
characterised based on 16S rRNA gene sequences and all of them belonged to genus Burkholderia. The 
bacteria in this genus were dominated or microbes m native bacterial community that was detected in these 
contaminated soil samples by cultured independence PCR-SSCP technique. Many bacterial representative of 
Burkholderia genus were able to degrade 2,4-D and contaming tfdA gene. The partial nucleotide sequences of 
tfdA genes encoding 2,4-D dioxygenase in 6 bacterial strains 1HD3, 2HD3, 3HD3, 1HD5, 2HD5 and 3HD5 
showed high sunilarity levels 98 - 99% to nucleotide sequences of tfdA genes of class I in 25 DNA clones 
directly amplified from total DNA of herbicide/dioxin contaminated soil samples in Da Nang and also 98% 

j I homology to nucleot ide sequences o f tfdA gene o f class 1 in 2 ,4 -D degrad ing bacterial sttain, Cupriavidus 

negator J M P 1 3 4 , Whi le , the part ial nucleot ide sequence tfdA gene o f II c lass in 10 bacterial strains I H D I , 
2 H D 1 , 4 H D 5 , 1HD6, 2 H D 6 , 3 H D 6 , 4 H D 6 , 1 0 D K . 1 , tODK.2 and 10DK.3 showed an identical to nucleot ide 
sequences of tfdA genes in II c lass in 2 ,4-D d e ^ a d i n g bacterial s trains Burkholderia sp . T F D 3 4 , Burkholderia 

sp, R A S C and also the nucleot ide sequences of tfdA genes o f II class in 7 D N A clones directly amplif ied from 
total D N A o f herbicide/dioxin contamina ted soil samples m the D a N a n g former mil i tary base . 

Keywords: Burkholderia, Cupriavidus, dioxin, herbicide, tfdA, 2,4-D 
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