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XAC PINH CAC POAN GEN MA HOA ENZYME CHUYEN HOA CHAT DIET CO TU
BA CHUNG VI KHUAN PHAN HUY DIBENZOFURAN

Nguyén Ba Hiru, Pam Thiy Hing, Ping Thi Cim Ha

Vién Cong nghé sinh hoc

TOM TAT

Vi khudn sir dung chit diét ¢é 2,4-D va 2,4,5-T dugec tim thiy & nhidu chi vi khudn khae nhau, Nhiéu
vi khuan nay ciing d dugc phat hién trong dat & ca ba mién cta Viét Nam, ké ca & cic “diém nong”
nhiém chat diét ¢é chira dioxin (DCD) & can ck quén su cii cua My & sdn bay Da Nang. Cac doan gen
tfd4, fild c va cad4 ciing di dugce phat hi¢n trong cac chung vi khuan sir dung 2,4-D va 2,4,5- T ciing nhu
trong DNA tach truc tiép tir dét tai “diém nong” ¢ Ba Nang Hién chua cé nghién ciru ndo vé qué trinh
chuyén cic gen ké trén trong cac vi sinh vt dat tai Pa Ning. Trong nghién clru ndy, cac doan gen ffdd,
#dAa va gidng cadA di duge phat hién trong ba chung vi khuén sir dung dibenzofuran Rhodococcus sp.
HDN3, Paenibacilius sp. Ao3 va Terrabacter sp. DMA phan lap tir dt va trdm tich nhiém DCD & Pa
Nang. Doan gen #fdA cia hai chung Ao3 va DMA ¢6 mic tuong dong cao 98% vai trinh tr ¢fdA trong
plasmid pJP4 cia ching Ralstonia eutropha JMP134 va mirc tuong déng cao véi doan gen ndy & mot sé
chiing vi khudn st dung 2,4-D ciing nhu DNA phén 14p tir ddt & Viét Nam. Poan gen #/d4 ¢ ching vi
khuin HDN3 cé mirc twomg dong cao 99% véi doan gen tuong tur & cac vi khuén sir dung 2,4-D nhu
Burkholderia sp. RASC va Burkholderia sp. Ff54. Trinh tu doan gen gidng cadA @ hai chung Ao3 va
DMA c6 d6 tuong dong cao véi trinh tr doan gen gidng cadA dong HSO'.’ tir DNA méu bun hoat tinh ¢é
bé sung 2,4-D, mirc tuong déng 1an luot 13 99 va 86%. .

Tir khoa: cadA, dibenzofuran, dioxin, phdn huy sinh hoc, tfdd, 2,4-D, 2,4,5-T

PAT VAN BE

Chét diét ¢6 2,4-D va 2,4.5-T chita dioxin duoc
quan ddi M¥ sir dung trong chién tranh Viét Nam va
dé lai nhimg hdu qua nghiém trong cho moi treomg
tu nhién va con ngudi. Hién nay, mdt b can o quan
su cil trude kia cia My trong db ¢d can cir tai sdn
bay Pa Ning vén bi 6 nhiém ning cac loai chit diét
cd chira dioxin. Cong nghé phin hdy sinh hoc dua
trén kich thich tip doan vi sinh vt ban dia phan hay
céc chit & nhiém di va dang thu duge két qua kha
quan trong tdy déc dit nhiém chit DCD tai khu vuc
nhiém & san bay Da Ning (Nguyén Thanh Thuy et
al., 2008). Céc vi khudn sir dung 2,4-D dugc biét dén

thudc cac chi  Achromobacter, Arthrobacter,
Burkholderia, Corynebacterium, Delfiia,
Flavobacterium, Halomonas, Pseudomonas,

Ralstonia, Rhodoferax, Variovorax, Bradyrhizobium
va Sphingomonas (Vallaeys et al., 1997; Itoh et al.,
2004, Nguyen et of,, 2007).

Trén thé gidi, cic gen cing nhu enzyme tham
gia phan hiy 2,4-D va 2,4,5-T da dugc quan tim tur
rit sém. Budc diu tién ca qud trinh chuyén héa sinh
hoc 2,4-D thanh 2,4-dichlorophenol (2,4-DCP) dugce

thuc hién béi . 2,4-D/e-ketoglutarate  dioxygenase
(TfdA) va cac enzyme ndy duge méa hoa bdi cac gen
tfdA trong céc vi khuan thudc B va y-Proteobacteria
va tfdda trong cac vi khuén thude a- Proteobacteria
(Itoh et al., 2004). Giai doan diu tién cia phin hiy
sinh hoc 2,4,5-T dudong nhu 13 gibng 2,4-D, boi vi
2.4,5-T dugc cit dé sinh ra 2,4,5-trichlorophenol
(2,4,5-TCP) va glyoxylate (Daubaras ef ai., 1996).
Tuy nhién, tuong phan véi TfdA, enzyme xic tac su
chuyén héa nay cia 2,4,5-T 1a mdt monooxygenase
dugc mi hoa bdi cac gen #id va #iB. Kitagawa va
dbng tac gia (2002) cong bo vé cac gen ma hoa 2,4-
D monooxygenase trong ching Bradyrhizobium sp.
HW13 phén hity 2,4-D. Cac té bao nghi ctia chiing vi
khuin nay chuyén héa 2,4-D, tham chi 2.4,5-T va
phenoxyacetate dén cdc phenol twong ing. Chung
ndy chira mét cum gen cadRABKC va cac gen cadAB
co su gidng nhau ding ké véi cac gen #i4B cla B.
cepacia AC1100.

@ Viét Nam, mdt s6 ching vi sinh vét phin hiy
2,4-D, 2.4,5-T, dioxin, dibenzofuran d8 dugc phin
lip (Nguyén Thanh Thuy et al., 2008; Nguyén Ba
Hitu, Pang Thi Cim Ha, 2007a; d). Mic du viy,
nghién clru sdu vé cac gen tham gia qu4 trinh phan
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huy 2,4-D va 2,4,5-T cfing nhu sy chuyén gen trong
tap doan vi sinh vat chua nhiéu. Ba chung vi khuén
st dung dibenzofuran Paenibacillus sp. Ao3,
Terrabacter sp. DMA va Rhodococcus sp. HDN3
duge phan lap tir dat va trdm tich tai bai nhiém DCD
tai Pa Ning. Tuy nhién, hién chua c6 céng bb nao vé
kha ning phin hiy 2.4-D va 2,4,5-T cia cac ching
thudce cac chi Paenibacillus, Terrabacter va co it tai
liéu vé& sir dung 2,4-D va 2,4,5-T cua cic ching
thuoc chi Rhodococcus. Trong nghién cu‘u nay, su
t6n tai cta cac doan gen #fdA, ffdda va glong cadA
tham gia budc du tién cia chuyén hoéa chit diét co
trong ba ching vi khuin si dung dibenzofuran
Rhodococcus sp. HDN3, Paenibacillus sp. Ao3 va
Terrabacter sp. DMA da duoc xic dinh, Céc két qua
trong céng trinh nay s& cung cip thém co s& khoa
hoc dé giai thich cho sy thanh céng khi 4p dung cbng
ngh¢ phan hily sinh hoc dé tiy doc dat nhiém tai Pa
Ning.

VAT LIEU VA PHUONG PHAP NGHIEN CUU

Ching vi khuin

Ba ching vi khuin st dung dibenzofuran
Rhodococcus sp. HDN3, Paenibacillus sp. Ao3 va
Terrabacter sp. DMA va khong st dyng 2.4-D va
2,4,5-T da duoc phan lap tir miu nhiém chat DCD thu
thap tai cdn cir quan su cii cia My & sin bay Da Ning
(Nguyén B4 Hiru, Pang Thi Cam Ha, 2007b; d).

Xic dinh gen tham gia vae buée diu cia qua
trinh phén hiy 2,4-D va 2,4,5-T

Nuéi cdy, thu sinh khdi va tich DNA téng sé
theo phuong phap di mé ta trude day (Nguyén Ba
Hitu, Pang Thi Cdm Ha, 2007¢). Cdc doan gen
cadA, tfd4 dugc nhan 1én tir DNA téng sé cua 3
ching DMA, Ao3 va HDN3 v&i cac cip mdi
tfdAoF, tfdAaR (ltoh er al, 2002); tfdAF va
tfdAR (Vallaeys et al, 1997); cadAF, cadAR
(Kitagawa ef al., 2002). San phim PCR dugc kiém
tra trén gel agarose, lam sach vdi kit QlAgen va
xac dinh trinh tu trén may doc trinh tr tr djng
ABI PRISM 3130x/ Genetic Analyzer véi cac mdi
tfdAaF, tidAaR, cadAF va cadAR. Trinh tu gen
tfdA, gen gibng cad4 va trinh tw suy dién amino
acid cua cac doan gen nay
(http://www . expasy.org) dugc dJd&ng ky trén
GenBank, Cay phét sinh loai dua trén sy so sanh
trinh tw cac gen #fdd va cad4 dugc thiét ké dua
trén cac phf‘m mém Clustal X, Bioedit version
6.0.7, Gendoc, Neibough-Joining (NJ) tree.
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KET QUA VA THAO LUAN

Nhén doan gen #fd4 va doan gen gibng cadA, tir
ba chiing vi khuin

Két qua & hinh 1 cho thdy, san phim PCR nhan
cic doan gen cadd, tfdA (vol cip mdi tfdAcF va
tfdAaR) tir ba ching vi khudn Rhodococcus sp.
HDN3, Paenibacillus sp. Ao3 va Terrabacter sp.
DMA rit dic hiéu. Tuy nhién, san pham nhin doan
gen {fdd (véi ciip mdi tTdAF va tfdAR) tir hai ching
Paenibacillus sp. Ao3 va Terrabacter sp. DMA rét it
(Hinh 1), va chwra thu dugc san phdm nhén doan gen
nay tir chiing Rhodococcus sp. HDN3, San phim
PCR nhan hai doan gen ffd4 véi hai loai cip mbi ké
trén déu co kich thude tuong tu nhau, theo 1y thuyét
doan gen nay ¢6 kich thudc 357 bp. Tuy nhién, cip
mdi tfdAaF va tfdAaR duge Itoh va ddng tic gia
thiét ké dé nhan duge doan gen #fdA tir cac chiing vi
khudn s dung 24D trong d6 c¢6 chi
Bradyrhizobium thudc nhém o-Proteobacteria (Itoh
et al., 2002). Theo tinh toan 1y thuyét san phdm PCR
nhén doan gen cadA c6 kich thudc 435 bp.

Vi khuin phén huy 2,4-D duge nghién ciru nhiéu
nhit d6 1a Ralstonia -eutropha JMP134 (tén cii
Alcaligenes eutropha IMP134). Péau tién, 2,4-D
duoc vi khudn ndy chuyén héa sang dang 2.4-
dichlorophenol (2,4-DCP) nhé enzyme TfdA ma hoa
b&i gen #dA4 nam trén plasmid pJP4 (Travkin ef al.,
1997; Itoh et al,, 2004).

Gen #fiA thude nhém vi khudn ¢6 ho hang gin
voi chi Bradyrhizobium 10p o-Proteobacteria, con
duogc goi 13 fdde. Gen ffdda c6 mic tuong ddng
60% vai gen ffdA va khi dugc biéu hién trong E. coli
dd c6 hoat tinh cia enzyme TfdA. Cac gen tfdd e va
cadA gen md héa cac enzyme phin hay 2,4-D d3
duge xac dinh & céc vi khudn phan hity 2,4-D thuge
chi Bradyrhizobium (Itoh et al., 2004). Ngoai ra, cic
gen cad4B - mi hoéa 24.5T oxygenase &
Burkholderia cepacia AC1100 lai duge phét hién ¢
Bradyrhizobium sp. HW13. Céac nha khoa hoc ciing
d3 phat hién kha ning chuyén héa 2,4-D ciia mét loai
thuge chi Sphingomonas trong a-Profeobacteria.
Cac gen tham gia phin huy 2,4-D wong nhém nay
nhu dBC giéng nhr & R. eutropha IMP134, tuy
nhién buéc dau ciia qua trinh oxy héa 2,4-D khéng
phai enzyme TfdA ma 13 hé théng enzyme khac. Gin
day, cac nha nghién ciru ciing gia thiét sy tdn tai cia
gen tuong tr nhyr cadd4 khi kiém tra bang k§ thudt lai
phén tr sir dung miu do 13 gen cad4 cta vi khuin

 Bradyrhizobium sp. HW13 (Itoh er al., 2004).
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Hinh 1. Dién di db s&n phdm PCR nhan doan gen gidng cadA va #dA tir 3 ching DMA, Ao3 va HDN3. M:
thang DNA chuan 0,2 kb, 1: cadA, 2-tfdAa (cip mdi HidAaF va tfdAaR), 3: tfdA (cap mdi tfdAF va tfdAR).

——tfdA-Art. DNB19

—tfdA-Del. P4a

100 tfdA-Rho. HDN3

100 tfidA-Bur. Ff54

100
tfdA-Bur. RASC

100 tfd4-Ral. IMP134 pJP4
68
tfdA-soil bacterium clone 34HDNI]

tfdA-Ral. M10-VN2-1W

100 L tfdA-Ter. DMA
tfd4-Pae. Aol
0.02

— tfdA-soil bacterium clone §1.2

Hinh 2. Cay phat sinh ching loai gen ifdA cia 3 ching vi khuan Paenibacillus sp. Ao3, Terrabacter sp. DMA,
Rhodococcus sp. HDN3 va mét s& ching dai dién. Thwée do thé hién 2 nucleotide khéc nhau trén 100
nucleotide so sanh.
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Xac dinh va phin tich trinh tir doan gen #fd4

Trong nghién ciru nay, trinh ty cdc doan gen
#d4 (v6i cap moi tidAoF va tfdAaR) va trinh tu
amino acid suy dién cia cdc doan gen nay thu nhan
tir ba ching DMA, HDN3 va Ao3 da duoc x4c dinh
va dang ky trén GenBank voi md sb 1in luot la
EU372721, EU372722, EU373723 va ACB30158.1,
ACB30159.1, ACB30160.1

Két qua & hinh 2 cho thdy, doan gen #fd4 ¢ hai
ching Ao3 vi DMA ¢6 muc tuong ddng cao véi gen
1fdA 16p 1 cia cac vi khudn st dung 2,4-D trong do
¢6 R. eutropha JMP134 {Don, Pemberion, 1981; Ka,
Tiedje, 1994). Doan gen #fdA4 cha hai chiing Ao3 va
DMA ¢ mitc twong ddng cao 98% voi trinh twr #44
trong plasmid pJP4 clia ching R. eutropha IMP134
{354/361 nucleotide so sanh). Ngoai ra, doan gen
tfd4 & ching Ao3 vd DMA ciing ¢6 mirc tuong dong
cao voi doan gen nay tir DNA phén l4p tir dit nhiém
chét diét co chira dioxin & Viét Nam va tir mét sb
chiing vi khuin sir dung 2,4-D phén lap tir d4t & Viét
Nam (Nguyen et al., 2007, Nguyén B4 Hi, Ping
Thi Cim Ha, 2007a).

Khéc vdi doan gen #dA4 & hai chung Ao3 va
DMA, doan gen ndy & ching vi khuin HDN3 ¢o
mizc tuong ddng cao voi doan gen tuong tu tfdd 1ép
11 & cac vi khudn sir dung 2,4-D. Poan gen #dA & cac
chung Rhodococcus sp. HDN3, Burkholderia sp.
RASC va Burkholderia sp. Ff54 ¢6 mirc tuong ddng
99% (353/354 nucleotide so sanh). Ngodi ra doan
gen ndy & ching Rhodococcus sp. HDN3 cd miie
tuong déng thip hon v&i gen #fdd & chc chiing vi
khuan Arthrobacter sp. DNB19 (90%) va Delftia sp.
4a (92%).

Két qua so sanh trinh ty amino acid suy dién
doan gen #dA & ba ching DMA, HDN3, Ao3 va cac
trinh ty amino acid ciia cac TfdA bang chuong trinh
Blast cho thdy cé mirc tvong ddng rét cao. Trinh ty
amino acid suy dién doan gen #d4 & ching DMA co
mirc tuong déng 97% (108/111 amino acid so sénh)
voi TfdA cia ching R eutropha IMP134, 96%
(107/111 amino acid so sanh) v& TfdA cia hai
chung Ralstonia sp. 80 va Burkholderia sp. 54,
100% (110 amino acid) v&i TfAA tir mdt sé dong thu
nhan tir DNA tong s6 cac miu dat nhiém CDC tai Pa
Nang va 96% (96/99 amino acid so sanh) vé&i 2,4-D
dioxygenase tir mot s6 chiing vi khuin sir dung chit
diét ¢o phan lap tai mot sé diém khac nhau & Viét
Nam. Trinh ty amino acid suy dién doan gen (fd4 &
ching HDN3 ¢6 mirc twrong déng 99% (117/118
amino acid so sanh) voi TfdA cua ching
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Burkholderia sp. RASC va mét sb dong thu nhén tir
DNA tong s6 cdc miu dit nhidm CDC 1ai Pa Ning,
96% (114/118 amino acid so sanh) vdi TTdA cia hai
ching Delftia acidovorans Pda va 94% (112/118
amino acid so sanh} voi  TfdA cia chung
Burkholderia cepacia 2a. Trinh ty amino acid suy
dién doan gen #fd4 & ching DMA cé mirc twong
dong 98% (119/121 amino acid so sanh) véi TfdA
cia ching R. eutropha JMP134, 97% (118/121
amino acid so sidnh) voi TfdA cia  ching
Achromobacter xylosoxidans TFD9, 99% (117/118
amino acid so sanh), 98% (102/104 amino acid so
sanh) voi 2,4-D dioxygenase tir mot sd ching vi
khuan sir dung chit diét co phan 1ap tai mot sé diém
khac nhau ¢ Viét Nam.

Xidc dinh va phin tich trinh ty doan gen gidng
cadA

Trinh tw doan gen giéng cad4 va trinh ty amino
acid suy dién cia gen nay & hai ching Paenibacillus
sp. Ao3 va Terrabacter sp. DMA di duge xac dinh
vd dang ky trén GenBank vai mi sb 1an luot la
EU372719, EU372720 va ACB30156.1,
ACB30157.1.

So sanh trinh ty nucleotide doan gen gidng cad4
& hai chiing Ao3 va DMA cho théy, ching chi twong
déng cao véi trinh ty doan gen giéng cadd dong
HS07 tir DNA méu bun hoat tinh cé bé sung 2,4-D,
mirc tuong déng lan hrgt 1a 99 va 86%. Tuy nhién,
trinh ty amino acid suy dién tir rinh ty doan gen
glong cadA & hai chung Ao3 va DMA c6 mic trong
dong v&i mét sb trinh oy amino acid cdc gen cadA,
gidng cadA, tfid & mdt sé ching vi khuin
Bradyrhizobium va vi khuin khéc trong d6 c6 B.
cepacia AC1100. Mac twong ddng trinh ty amino
acid suy dién tir doan gen gidng cadd, #id & hai
chung Ao3, DMA va hai ching dai dién
Bradyrhizobium sp. HW13, B. cepacia AC1100 lin
luot 14 54, 43, 51 va 37%.

Cac nghién ciru trude ddy méi chi phét hién gen
cadAB trong cac vi khudn cia chi Arthrobacter,
Sphingomonas va Bradyrhizobium (ltoh et al., 2004)
va ¢6 mirc trong ddng tir 46 - 53% i gen #14B mi
héa 2,4,5-T oxygenase cha ching B. cepacia
ACIL100 (Daubaras et al., 1996, Itoh et al., 2004).
Trinh tu amino acid suy dién tir doan gen gibng cadd
ching Paenibacillus sp. Ao3 ¢6 mirc twong dbng
51% vai TRA cda B, cepacia AC1100,

Nghién ciru gan déy d3 phat hién su tdn tai cua
ca hai hé gen cadAB va tfdAa trong vi khuin cia hai
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chi Sphingomonas va Bradyrhizobium (ltoh et al.,
2004). Trong nghién ciru ndy, gen #fdA va gen gidng
cadA c¢6 mat trong ca 3 ching vi khuin sir dung
dibenzoturan Paenibaciflus sp. Ao3, Terrabacter sp.

100 o8
100 100
100
00%

DMA va Rhodococcus sp. HDN3. Nhu vay, két qua
trong nghién ciru ndy cho thiy sy da dang ciia vi sinh
vét cling nhu cdc gen tham gia vdo qud trinh phin
hiy va khoéng héa cac chit diét co trong tr nhién.

cadA-Ter. DMA

cadA-like gene-Uncultured

100 |;cadA-Pae. Ao3

cadA-Art. DNB19

bacterium clone HS0O7

cadA-Sph. 1602
cadA-Sph. B6-10
cadA-Sph. TFD44
cadA-Sph. TFD26

cadA-Bra. HW13

Hinh 3. Cay phat sinh ching loai gen gidng cadA clia 2 ching vi khuin Paenibacillus sp. Ao3, Terrabacter sp.
DMA va mdt s6 ching dai dién. Thwdc do thé hién 5 nuclectide khac nhau trén 100 nucleotide so sanh.

Céc gen #dA top 1 thudmg nam trén cac plasmid
¢6 thé duge chuyén cho nhiéu & bao chua (Don,
Pemberton, 1981; Ka, Tiedje, 1994). Trong khi dé,
gen ffdA 16p 1l cta chung Burkholderia sp. RASC
nam trén nhiém sac thé (Suwa er al., 1996), gen HdA
I6p 11 c6 mat trong plasmid pEST4011 cta vi khudn
Achromobacter xylosooxidans subsp. denitrificans
EST4002 (Vedler et ai., 2000) hodc trong plJB1 cia
Delftia sp. 2a va Detfna sp. P4a (Poh et al., 2002).
Trong hé sinh thai dét, qua trinh chuyén gen giita cac
sinh vét dong vai trd quan trong trong chu trinh tudn
hoan vét chat, dic biét su chuyén gen tham gia qud
trinh phin hiy va khoang héa cac chét doc hai co
nguén goc tir hoat dong san xuét cia con ngudi. Céc
chét digt c6 2,4-D, 2,4,5-T duge dwa vao sir dung tir
gin 70 nim qua va nhiéu nghién ciru da chimg minh
duoc qua trinh chuyén gen phan hay 2,4-D trong tur

nhién giita cic vi sinh vat co kha ning sit dung 2,4-D
sang cac vi sinh vat dét binh thuémg khac (Digiovanni
el al., 1996, McGowan ef al., 1998, de Lipthay er af.,
2001). Hogan va déng tic gia (1997) da sir dung k§
thudt PCR diéu tra sy phén b6 ctia gen A trong cic
vi khuén dat trong d6 co vi khuén khong phén huy
2,4-D. 37% trong sb 76 vi khudn kiém tra c6 mang
1fdd4 va khong c6 chiing nio trong s ndy ¢ kha ning
phan hity 2,4-D. Cédc vi khudn mang #dd4 thudc cac
nhém vi khudn o, B va y-Proteobacteria va Bacillus-
Lactobacillus-Streptococcus subdivision va cac vi
khuén ¢é ty 1€ G+C cao trong nganh vi khudn Gram
duong. Cic tac gia da gia thiét rﬁng, tfdA hodc cac gen
¢ mirc tuong dong cao phan bé rong rdi trong cdc
chiing vi khuan d4t va tn tai trong céc vi khuin nay
véi muc dich khac chit khéng phai phan hiy 2,4-D
(Hogan et al., 1997).
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Sy tn tai cua gen {fdAd va gen gidng cadd & ba
ching vi khuin st dyng dienzofuran Paenibacilius
sp. Ao3, Terrabacter sp. DMA va Rhodococcus sp.
HDN3 cho thay c6 thé trong mdi truomg dit va tram
tich & nhiém DCD vin xay ra qua trinh trao ddi vét
liéu di truyén gitra cac vi khudn sir dyng DCD va cdc
vi khuéin khéng sir dung DCD. Qui trinh trao dbi cac
gen tham gia chuyén hoa chét digt cé ¢6 y nghia
quan trong trong qué trinh phan hity sinh hoc chit
diét co6 @ méi trudmg tr nhién. Tuy nhién, cn co
thém céc bing chimg vé sinh hoc phan tir dé kiém
chimg gia thiét trén, vai trd clia cic gen nay trong
cac vi sinh vat ké trén.

KET LUAN

Céc doan gen #fdA4 va gen gidng cadA da duoc
phit hién trong ba chung vi khuan si dung
dibenzoturan Paenibacilius sp. Ao3, Terrabacter sp.
DMA va Rhodococcus sp. HDN3 phén lip duoc tir
dit va trAm tich nhidm DCD tai cin cir quin su cii
ciia My & Pa Néng.

Boan gen #fdA4 cia hai ching Ao3 vi DMA c¢é
mirc trong dong cao 98% vai trinh ty doan gen #fdA
trong plasmid pJP4 cua ching R. eutropha JMP134
va mirc tuong ddng cao véi doan gen nay & mot sb
ching vi khuén sir dung 2,4-D ciing nhu DNA phén
lap tir dit ¢ Viét Nam. Doan gen #dd & ching vi
khudn HDN3 cé mirc twong dong cao 99% véi doan
gen tuomg ty & cac vi khudn st dyng 2.4-D nhu
Burkholderia sp. RASC va Burkholderia sp. Ff54,

Trinh tr doan gen gidng cadd & hai ching Ao3
va DMA co6 dé tuong dong cao véi trinh ty doan gen
glong cadd dong HSO7 tir DNA mau bln hoat tinh
¢6 bo sung 2,4-D, mirc twong ddng 14n lugt I 99 va
86%. Mirc tuong déng trinh ty amino acid suy dién
tir doan gen gidng cadA, tfid & hai chung Ao3, DMA
vd hai ching dai dién Bradyrhizobium sp. HW13, B,
cepacia AC1100 lan lugt 13 54, 43, 51 va 37%.

Lii cam on: Cong trinh nay dwoc thuc hién nho
kinh phi ciia dé 1ai dgc Idp cdp Vién Khoa hoc va
Cong nghé Viét Nam (Nghién ctru xir Iy tay doc mot
s6 hgp chat hitu co chira clo bang cdc phirong phdp
hoa hoc, sinh hoc tién tién) va Qup hoc bong DAAD
(Cong hoa Lién bang Dirc).
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ENCODED  HERBICIDE

Nguyen Ba Hun', Dam Thuy Hang, Dang Thi Cam Ha
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SUMMARY

2,4-D and 2,4,5-T herbicide-degrading bacteria were found in several bacterial genera. Many of

these bacteria were also detected in soil that collected from three regions of Vietnam including
herbicide/dioxin contaminated “hot spot” in US former military base at Danang airport. The #fdA,
ifdA o and cadA-like gene fragments were isolated in 2,4-D and 2,4,5-T degrading bacteria and also in
total DNA samples that were directly extracted from soils in Danang “hot spot”. However, there is no
study on transfer of those genes within soil bacteria community. In this report, the #/d4 and cadA-like
gene fragments were detected in three dibenzofuran-degrading bacteria Rhodococcus sp. HDN3,
Paenibacillus sp. Ao3 and Terrabacter sp. DMA that were isolated from soil and sediment in this site.
The sequence analysis of 1fd4 gene fragments from both bacterial strains Ao3 and DMA revealed that
they had 98% similarity to #/d4 sequence in plasmid pJP4 of Ralstonia eutropha IMP134 and also a
high homology level to those genes from 2,4-D degrading bacteria as well as from total soil DNA
isolated from seoil samples in Vietnam. In another hand, #/d4 gene fragment in HDN3 strain showed
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263



264

Nguyén Ba Hiru ef al,

99% homology to those gene fragments in 2,4-D utilizing bacteria such as Burkholderia sp. RASC and
Burkholderia sp. Ff534. cadd-like gene fragments in both bacterial strains Ao3 and DMA showed 99
and 86% similarity respectively, to this cad4-like gene in HS07 clone originated from activated sludge
that was admented 2,4-D.

Keywords: biodegradation, cadA, dibenzofuran, dioxin, tfdd, 2,4-D, 2,4,5-T





