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Tap chi SINH HOC
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NGHIEN CUU MOT SO PAC PIEM SINH HOC PHAN TU
CUA BA CHUNG VI KHUAN SUDUNG 2,4-D PHAN LAP TU DAT
NHIEM CHAT DIET CO CHUA DIOXIN TAI PA NANG

Trong chién tranh Viét Nam, quan doi My
da st dung lugng 16n chat diét c¢6 chia dioxin
phun rai xuoéng nhiéu noi & mién Trung va mién
Nam nudc ta [8]. Hién nay, mot s6 can su cii
clia My trudc kia trong d6 c6 can ci tai san bay
ba Nang van bi 6 nhiém nang cac loai chit doc
ké trén. Cdc phan tich héa hoc cho thdy, bén
canh dioxin (DD), hai thanh phan chu yéu cta
chat diét co la 24-D va 245T (24,5-
trichlorophenoxyacetic acid) [1]. Cong nghé
phan hiy sinh hoc dua trén kich thich tap doan
vi sinh vat ban dia phan huy cdc chat 6 nhiém da
va dang thu duogc két qua kha quan trong tdy doc
dat nhiém chat diét co chita dioxin tai khu vuc
nhiém & san bay Da Nang [1]. Mot s6 chung vi
sinh vat phan huy 24-D, 24,5-T, DD,
dibenzofuran va cic hgp chat thom di dugc
phan 14p va nghién ctu [1], tuy nhién chua c6
nghién ciu sau vé cdc gien tham gia qué trinh
phan huay 2,4-D va 2,4,5-T. Trén thé giGi phan
hay sinh hoc va cic gien ciing nhu enzim tham
gia phan huy 2,4-D va 2,4,5-T da dugc quan tam
tir rat s6m, tuy nhién cic nghién cttu van dang
duoc thuc hién trén ching vi sinh vat cling nhu
cac mau moi truong. Trong nghién ctu nay, ba
chung vi khuén st dung 2,4-D DNB19, DNB20
va DNB21 dugc xdc dinh mot s6 dac diém vé
phan loai ciing nhu gien cadA va tfdA tham gia
chuyén hoa 2,4-D. Céc két qua trong nghién citu
ndy s& la cdc co s& khoa hoc dé giai thich cho su
thanh cong khi dp dung cong nghé phan hiy
sinh hoc dé tdy doc dat nhiém tai Da Néng.

I. PHUGNG PHAP NGHIEN CUU

1. Chung vi khuin

Ba chiing vi khuén st dung 2,4-D DNBI19,
DNB20, DNB21 nhan tir bo suu tap giong vi
sinh vat cia phong Cong nghé sinh hoc Moi
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Vién Cong nghé sinh hoc

truong, Vién Cong nghé sinh hoc, Vién Khoa
hoc va Cong nghé Viét Nam. Cac chung vi
khuan nay dugc phan Iap tir miu nhiém chat doc
hod hoc thu thap tai can cit quan su cii cia My &
san bay Pa Nang.

2. Tach chiét ADN tong so6 vi khuian theo
phuong phap soc nhiét

Nuoi cdy, thu sinh khoi va tich ADN téng
s0 theo phuong phap da mo ta trudc day [1].

3. So sanh su giong nhau giita cac chung vi
khuin bang sir dung ky thuat diém chi
BOX-PCR

Phén ting PCR dugc tién hanh véi mo6i BOX-
AlR (5' - CTA CGG CAA GGC GAC GCT
GAC G - 3') va ADN tdng s6 cta ba chung vi
khuan khédc nhau. San phdm PCR dugc kiém tra
bang phuong phdp dién di trén gel agaroza [6].

4. Dinh loai vi khuan dua trén co sé so sanh
trinh tu gien ma hoa 16S rRNA

Gien mi hoa 16S rARN cua vi khuin duoc
nhan lén nho ky thuat PCR véi cap moi da nang
27F va 1492R. San phdm PCR duogc 1am sach
theo kit QIAgen. Trinh tu nucleotit cia doan
gien 16S rARN dugc xac dinh truc ti€p trén may
x4c dinh trinh tu nucleotit ty dong ABI PRISM
3130x/ Genetic Analyzer vGi bd hoa chat sinh
chuén BigDye Terminator ctia Perkin - Elmer va
str dung cdc moi 27F, 530F, 945F, 518R, 1087R
va 1492. Trinh tu nucleotit dugc xur 1y trén phan
mém Sequencher version 4.0.5. Mic do tuong
dong doan gien 16S rARN cla cdc chung
DNBI19, DNB20 va DNB21 dugc so sanh véi
cic trinh tu gien 16S rARN trén GenBank va
Ribosome Database Project (RDP). Cay phat
sinh loai dua trén su so sanh trinh tu gien 16S
rARN dugc thiét k€ dua trén cdc phadn mém



Clustal X, Bioedit version 6.0.7, Gendoc,
Neibough-Joining (NJ) tree, Mega. Trinh tu
doan gien 16S rARN duoc dang ky trén
GenBank.

5. Xac dinh gien tham gia vao qua trinh
phan huy 2,4-D

Gien #fdA duoc nhan 1én bang k¥ thuat PCR
v6i cap moi tfdAF (5°-ACG GAG TTC TGY
GAY ATG-3°), tfdAR (5’-AAC GCA GCG
RTT RTC CCA-3’) [10]. Gien cadA dugc nhan
1én v6i cap moi cadAF (5°-AAG CTG CAR TTT
GAR AAY GG-3’), cadAR (5’-MGG ATT
GAA GAA ATC CTG RTA-3’) [4]. San phdm
PCR dugc kiém tra trén gel agaroza, lam sach
v6i kit QIAgen va x4c dinh trinh tu trén mdy
doc trinh tu tu dong ABI PRISM 3130x/ Genetic
Analyzer v6i cic mdi tfdAF, tfdAR, cadAF va
cadAR. Trinh tu cic gien #fdA va cadA va trinh
tu suy dién axit amin cua cdc doan gien (theo
http://www.expasy.org) duoc dang ky trén Ngan
hang GenBank.

IL KET QUA VA THAO LUAN

1. Pinh loai vi khuin

Khuin lac 3 chiing vi khuén stt dung 2,4-D
DNBI19, DNB20 va DNB21 mau vang chanh,
tuy nhién giita cac chung nay c6 su khac nhau
doi chit vé hinh dang khuén lac [1]. Hién nay,
mot s6 k§ thuat diém chi phan tlr (fingerprint)
dang dugc su dung rong rii trong nghién ctru da
dang vi sinh vat. Cic ky thuat nay gom cé da
hinh chiéu dai cdc doan cét boi enzim gidi han
(RFLP), phan tich sy cat rADN nhan dugc boi
enzim giGi han (ARDRA), da hinh chiéu dai cac
doan cét boi enzim gidi han (PCR ¢6 sir dung
moéi dianh ddu fluorescent) (T-RFLP), da hinh
clu hinh sgi don (SSCP), dién di trén gel véi dai
nong do céc chat bién tinh (DGGE), dién di trén
gel v6i dai nhiét do bién tinh (TGGE), nhan cac
doan ADN c6 kich thuGc khéc nhau bang céch
st dung moi bé sung véi cdc trinh tu lap lai
(BOX-PCR) [3, 5, 6, 7, 10]. BOX-PCR la k¥
thuat nhanh chéng, tiét kiém va dugc st dung
nhiéu dé nghién ctu phan loai hé thong hoc s6
hoc vi khuidn trong thuc phiam, y hoc, moi
truong va vi khuén lién két véi thuc vat [6].
Trong nghién cttu nay, k§ thuat BOX-PCR duoc
st dung dé ddnh gia su giong nhau giita 3 ching

vi khudn DNB19, DNB20 va DNB21. Két qué &
hinh 1 cho thdy 3 ching trén c¢6 cac bang ADN
giong hét nhau. Tuy nhién, dé két luan chinh
xdc moi quan hé gilta 3 chling vi khuén nay,
ching t6i da ti€n hanh xdc dinh trinh ty doan
gien ma héa 16S rARN. Trinh tu cic doan gien
ma héa 16S rARN trén dugc dang ky trén
GenBank v6i cic ma s6 1a EF073264,
EF065610 va EF375718. Ba ching DNBI9,
DNB20, DNB21 va Arthrobacter sp. TM4_1,
Arthrobacter sp. TM5_1 giong hét nhau vé trinh
tu doan gien ma héa 16S rARN (500 bp) va cé
quan hé gan giii v6i vi khudn khéac thuoc chi
Arthrobacter.

DNBI19

DNB20  DNB21

Hinh 1. Dién di d6 san phdm BOX-PCR

Dua trén mot s6 diac diém hinh thdi va so
sanh trinh tu doan gien ma hdéa 16S rARN cho
thdy ba chang vi khuin DNB19, DNB20 va
DNB21 thudc vé chi Arthrobacter va c6 cic tén
1a Arthrobacter sp. DNBI19, Arthrobacter sp.
DNB20 va Arthrobacter sp. DNB21.

Céac cong bo trude day [4, 10] cho thay vi
khuian phan huy 24-D thuoc céc chi
Achromobacter, Arthrobacter, Burkholderia,
Corynebacterium, Delftia, Flavobacterium,
Halomonas, Pseudomonas, Ralstonia,
Rhodoferax va Variovorax, Bradyrhizobium va
Sphingomonas. Két qua so sanh trinh tu doan
gien ma héa 16S rARN cho thdy ba ching
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DNB19, DNB20 va DNB21 thugc cdc vi khuén
phan hiy 2.4-D thuong gap, tuy nhién chi
Arthrobacter khong phai 1a chi s dung 2,4-D
phé bién trong dit nhiém chat diét cd chita
dioxin tai can ct quan su cii cia My 6 Da Nang.
Chi Burkholderia thuoc 16p Betaproteobacteria
1a chi vi khudn phé bién trong dat nhiém tai
ba Nang [1].

A. mysorens LMG 162197

— Arthrobacter protophormiae SSCT48

Arthrobacter sp. BWDY-45

DNB20

Arthrobacter sp. TM5_1

Arthrobacter sp. TM4_1

DNBI19
0.0002
H

DNB21

Hinh 2. Cay phat sinh ching loai 3 chung
DNBI19, DNB20, DNB21 va mot s6 chiing dai
dién chi Arthrobacter. Thuéc do thé hién 2
nucleotit khac nhau trén 10000 nucleotit so sinh

2. Xac dinh gien cadA va tfdA tham gia
chuyén hoa 2,4-D

Cac vi khuin chuyén hod 2,4-D dugc xép
chi yéu vio ba nhém dua trén céc dic diém sinh
1y va tién hoa [4, 9].

- Nhém thi nhét 1a vi khuan phi dudng thuoc

LB va y - proteobacteria, goébm cdc chi
Achromobacter, Burkholderia, Delftia,
Halomonas, Pseudomonas, Ralstonia,

Rhodoferax va Variovorax va déu mang céc gien
fd. 2,4-D dugc chuyén hod sang dang 2.4-
Dichlorophenol  (2,4-DCP) bdi enzim Q-
ketoglutarat (0-KG) 2,4-D dioxygenaza do gien
tfdA ma hoa. Tiép theo (2,4-DCP) dugc hydroxyl
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hoa thanh 3,5-dichlorocatechol boi enzim 2,4-
DCP hydroxylaza ma hod boi gien #fdB. Sau d6
3,5-dichlorocatechol dugc phan huy ti€p boi con
dudng cat vong ortho ma hoa boi (fdCDEF.

- Nhém thi hai gém cac vi khudn a-
proteobacteria phan 1ap tir dit nguyén thuy, dat
trong trot & Nhat Ban va c¢6 ho hang gan véi vi
khuén thuoc chi Bradyrhizobium. Miac dau cic
gien phan huy 2,4-D chua duoc x4c dinh & cac
vi khuén k€ trén, tuy nhién cdc gien cadAB ma
hoa 2,4,5-T oxygenaza & Burkholderia cepacia
AC1100 lai dugc phat hién & Bradyrhizobium
sp. HW13. Gien tfdAa c6 mic tuong dong 60%
Vi gien #fdA va khi duoc biéu hién trong E. coli
da c6 hoat tinh ctia enzim O - ketoglutarat (a-
KG) 2,4-D dioxygenaza.

- Nhom thtt ba gom cédc thanh vién ctia mot
loai thuoc chi Sphingomonas trong a-
proteobacteria. Cic vi khuan ny duoc phan lap
tlr cic mau c6 ngudn goc nong nghiép va cong
nghiép. Cac gien tham gia phan huy 2,4-D trong
nhém nay nhu #dBC giéng nhu ¢ nhom thu
nhét, tuy nhién budc diu clia qua trinh oxi hod
2,4-D khong phai enzim a- ketoglutarat (0-KG)
2,4-D dioxygenaza ma la hé thong enzim khéc.
Gan day, su ton tai clia gien tuong tu nhu cadA
da duoc gia thiét khi kiém tra bang k§y thuat lai
phan tlr khi sir dung mau do 1a gien cadA cta vi
khuan Bradyrhizobium sp. HW13.

kb M cadA tfdA M

= L
- -
0,6 . 1
0,4 — |
0,2

Hinh 3. Dién di d6 san phdm PCR nhan gien
cadA va tfdA tx ching DNB19. M. thang ADN
chuén 0,2 kb (Promega)



Do ba ching DNB19, DNB20 va DNB21
giong hét nhau khi so sanh doan gien 16S rARN
va san pham BOX-PCR, nén trong nghién ctu
nay ching Arthrobacter sp. DNBI19 duoc lua
chon nghién ctu sau vé gien cadA va tfdA. Két
qua & hinh 3 cho thdy, san pham PCR nhan gien
cadA va tfdA tix ching DNBI19 c6 kich thudc
nhu tinh todn ly thuyét va duoc dang ky trén
GenBank v6i ma s6 14n luot 1a EF375719 va
EF375720. M6i quan hé gitta cadA va tfdA cla
chung Arthrobacter sp. DNBI19 va céc chung vi
khuan dai dién dugc thé hién & hinh 4.

Trinh tu san pham PCR nhan gien cadA t
chiing DNB19 ¢6 mtc tuong dong cao 93% véi
gien cadA cua chling Sphingomonas sp. B6-10,
dong HSO1 mau moi truong; 89% véi cadA cla
ching Sphingomonas sp. TFD26; 88% v6i cadA
ctua chung Sphingomonas sp. TFD44, 82% véi
cadA cua chung Bradyrhizobium sp. HW13
(hinh 4). So sénh trinh tu axit amin suy dién tir
san pham nhan gien cadA cla chung DNB19 va
cac ching ké trén déu cho thay c6 miic twong
doéng cao, 97% véi CadA cua Sphingomonas sp.
B6-10 va dong HSO1 mau moi trudng; 95% véi
CadA cua Sphingomonas sp. TFD26 va 86% véi
CadA chung Bradyrhizobium sp. HW13. Cac

0.05
i

nghién ctu truGc day méi chi phat hién gien
cadAB trong c4dc vi khudn coa chi
Sphingomonas va Bradyrhizobium [4] va c6 mic
tuong dong tir 46-53% vGi gen tftAB ma hod
2,4,5-T oxygenaza cua chung Burkholderia
cepacia AC1100 [2, 4]. Trinh tu axit amin suy
dién tir doan gien cadA chung Arthrobacter sp.
DNBI19 c6 miic tuong dong 48% véi TftA cua
Burkholderia cepacia AC1100. K&t qua trong
nghién ctru nay cho thay su da dang cta vi sinh
vat chuyén hod ciing nhu céc gien tham gia vao
qud trinh phan hiy va khoang héa cac chat diét
c6 trong tu nhién.

Trinh tu sdn pham nhan gien #fdA tir chiing
DNBI9 ¢6 muc tuong dong cao, 94% véi tfdA
cia cdc chang Burkholderia sp. RASC,
Burkholderia sp. Ff54, Ralstonia sp. Y103; 91%
V6i tfdA cua cac ching Delftia acidovorans Pda
va 77% v6i tfdAa clha Bradyrhizobium sp.
HW13 (hinh 4). Trinh tu axit amin suy dién tir
san phdm nhan gien #fdA ctia chuing DNBI9 c¢6
miuc tuong dong cao, 96% v6i TfdA cla ching
Burkholderia sp. RASC, 95% véi TfdA chlng
Delftia acidovorans Pda, 93% véi TfdA cla
chiing Burkholderia cepacia 2a.

tfdA-Ral. 80
M ———————tfdAa-Bra. HW13
tfdA-unculture bacterium. S1.2
tfdA-Del. P4a
tfdA-Art. DNB19
tfdA- Bur. Ff54
tfdA-Bur. RASC
cadA-Uncultured bacterium. HSO1
cadA-Sph. 1602
cadA-Sph. B6-10
cadA-Art. DNB19
cadA-Sph. TFD44

cadA-Sph. TFD26

cadA-Bra. HW13

Hinh 4. Cay phat sinh chung loai gien cadA va tfdA cua Arthrobacter DNB19 va mot s6 chung dai
dién. Thudc do thé hién 5 nucleotit khdc nhau trén 100 nucleotit so sanh
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Céc nghién ctu gan day mdi phdt hién su
ton tai clia ca hai hé gien cadAB va tfdAa trong
vi khudn cta hai chi Sphingomonas va
Bradyrhizobium va gia thiét rang céc gien #ftAB
va tfdA c6 nguon goc tir cadAB va tfdAa [4].
Trong nghién ctu nay, hai gien #dA va cadA
tham gia chuyén héa 2,4-D di duoc tim thiy &
chung Arthrobacter sp. DNB19 phan huy 2,4-D.
C6 thé ca hai gien trén cing tham gia vao
chuyén héa 2,4-D va gien cadA c6 tham gia vao
qud trinh chuyén hod 2,4,5-T hay khong? can ¢
thém cédc nghién ciu sau hon vé gien, enzim
cling nhu céc phan tich héa hoc vé phan huy
sinh hoc 24D va 245-T cua ching
Arthrobacter sp. DNB19.

M. KET LUAN

Ba chang vi khuén st dung 2,4-D phan lap
tir bai dat nhiém chat diét c6 chia dioxin tai
Da Ning giong hét nhau vé doan gien ma hoa
16S rARN (500 bp) va so sanh san phdm BOX-
PCR. Ba ching trén thudc chi Arthrobacter va
dugc dat tén la Arthrobacter sp. DNBIY,
Arthrobacter sp. DNB20 va Arthrobacter sp.
DNB21 .

Hai gien cadA va tfdA tham gia chuyén héa
2,4-D da duoc phdt hién & chiang vi khuédn
Arthrobacter sp. DNB19.

Gien cadA & chung DNBI19 ¢6 tuong dong
cao 93% v6i gien cadA clha ching
Sphingomonas sp. B6-10, dong HSOI mau moi
truong; 89% véi cadA cua chiing Sphingomonas
sp. TFD26; 88% vG6i cadA cha chung
Sphingomonas sp. TFD44, 82% véi cadA cua
chung Bradyrhizobium sp. HW13.

Gien t#fdA & ching DNBI9 ¢6 mic tuong
dong cao, 94% vG6i tfdA cua céc chung
Burkholderia sp. RASC, Burkholderia sp. Ff54,
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Ralstonia sp. Y103; 91% véi tfdA cta cac chung
Delftia acidovorans Pda va 77% véi tfdAa cua
Bradyrhizobium sp. HW13.

Loi cam on: Cong trinh nay duoc thuc hién
bdi kinh phi cua dé tai cdp nha nudc (Nghién
citu, phdt trién cong nghé phdn huy sinh hoc va
ky thudt nhd chdm lam sach 6 nhiém chdt doc
hod hoc trong ddt) thudc chuong trinh 33 va qui
hoc bong DAAD (Céng hoa Lién bang Piic).
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STUDY OF SOME MOLECULAR BIOLOGICAL CHARACTERISTICS OF
THREE 2,4-D DEGRADING BACTERIAL STRAINS ISOLATED FROM
HERBICIDE/DIOXIN CONTAMINATED SOIL IN DANANG

NGUYEN BA HUU, DANG THI CAM HA

SUMMARY

Three 2,4-dichlorophenoxyacetic acid (2,4-D) degrading bacterial strains DNB19, DNB20 and DNB21
isolated from herbicide/dioxin contaminated soil in former military base in Danang were compared by BOX-
PCR fingerprint technique and sequence analysis a part of 16S rRNA gene. Although there are few differences
on conoly morphology, three these strains are identity on sequence 16S rRNA gene (550 bp) as well as ADN
patterns of BOX-PCR products. The result of sequence analysis of 16S rRNA genes shown that three strains
DNB19, DNB20 and DNB21 had high similar to bacterial strains in genus Arthrobacter. Based on the
morphological features and 16S rRNA sequence analysis, three strains DNB19, DNB20 and DNB21 should be
belong to genus Arthrobacter and named as Arthrobacter sp. DNBI19, Arthrobacter sp. DNB20 and
Arthrobacter sp. DNB21. The strain DNB19 was selected to study the present of cadA and t#fdA genes involved
in the first step of 2,4-D degradation pathways. The sequence of a part of cadA and CadA hypotherical amino
acid in DNB19 shown highest levels to cadA (93%) and CadA (97%) from Sphingomonas sp. B6-10. The
sequence of a part of #fdA and TfdA hypotherical amino acid in DNB19 shown highest levels to fdA (94%)
from Burkholderia sp. RASC, Burkholderia sp. Ff54, Ralstonia sp. Y103 and TfdA from Burkholderia sp.
RASC (96%), Delftia acidovorans P4a (95%). The sequence of CadA hypotherical amino acid in DNB19 also
shown similarlity 48% to TftA from 2,4,5-T degrading bacterium Burkholderia cepacia AC1100.

Ngay nhdn bai: 27-2-2007
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