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NGHIEN CUU KHA NANG PHAN HUY DIOXIN VA PHAN LOAI GIEN MA HOA
DIOXIN DIOXYGIENAZA CUA HON HGP CHUNG VI KHUAN KI KHI KHONG
BAT BUOC SETDN20 TU PAT NHIEM POC HOA HOC TAI PA NANG

Hién nay, dat tai mot s6 “diém néng” & cic
can ct quan su trudc day cia My van bi 6 nhiém
nang cac chiat diét cd, polycloinated
dibenzodioxin (PCDDs), polycloinated
dibenzofuran (PCDFs) va ciac hogp chat khic.
T4y doc cdc diém néng & Da Ning bing cong
nghé phan hiy sinh hoc dang dugc tién hanh va
cho két qua rat kha quan, phuong phap nay c6
gia thanh thap va than thién v6i moi truong. Vai
tro cla tap doan vi sinh vat hi€u khi da duoc
nghién cttu con vi sinh vat ki khi va ki khi
khong bat budc van chua duge quan tam nhiéu.
Vi khudn ki khi va ki khi khong bat buoc déng
mot vai tro dac biét trong qua trinh loai khu
halogien cac hgp chat hitu co chia halogien khé
phan hiy trong d6 ¢6 dioxin. Diéu kién cta qué
trinh khir loai halogien néi chung va clo néi
riéng duoc thuc hién trong moi truong hoat dong
cta vi khuan ki khi nhu: vi khuin khtr sat, khir
sunfat, vi khuin sinh methan [12, 13]. T cic
nghién ctu da dugc cong bo, ching toi da thong
ké dugc mot s6 loai ¢c6 kha nang loai clo trong
diéu kién ki khi: Dehalobacter, Desulfomonile,
Desulfitobacterium, Dehalospirillum,
Dehalobacterium,  Dehalococcoides [3, 5].
Phan huy hi€u khi DD va DBF dién ra theo hai
co ché oxi hoa vi tri bén va vi tri géc cta nhan
thom, trong d6 oxi hda dau tién & vi tri géc duoc
thuc hién boi enzim dioxygienaza, qua trinh nay
chuyén héa hoan toan DD va DBF [1, 4]. O Viét
Nam, cong nghé chon l4p tich cuc 1a t6 hop clia
phuong phap c6 1ap hdp phu va phan hiy sinh
hoc da dugc nghién ctu va dang dugc trién khai
khit doc “diém néng’’ nhiém chat diét
cd/dioxin. Tuy nhién, dé nang cao hiéu qua khir
doc cta qui trinh cong nghé va dp dung rong rai
0 cdc “diém nong’’ khdc can c6 thém hiéu biét
sau vé da dang, kha nang phan huy sinh hoc va
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cdc gien tham gia qud trinh phan huy cac chat
doc bai tap doan vi sinh vat ban dia.

D¢ tim hiéu vai trd ctia vi sinh vat trong diéu
kién chon lap tich cuc ma & d6 moi trudng chi
yéu 12 ki khi va ki khi khong bét budc, ching toi
da tién hanh nuoi cdy tap doan vi sinh vat ki khi
& diéu kién van c6 it oxy trong moi truong. Kha
nang phan huy cac chat doc dac biét 1a 2,3,7,8-
TCDD cuia cac vi sinh vat ban dia da dugc xac
dinh thong qua hén hgp chung vi khuan ki khi
khong bat buoc SETDN20. Trong bai bdo nay,
chung t6i trinh bay két qua nghién ctu kha nang
phét trién cling nhu kha nang phan hay cta vi
sinh vat trén moi truong chita dich chiét dat
(chda 2,3,7,8-TCDD) dong thoi nghién ciu su
da dang cua hon hgp chung. Su phét gien chiic
nang dioxin dioxygenaza trong hén hop chung
vi khudn ki khi khong bat buoc SETDN20 ciing
da dugc cong bo trong bai bao nay.

I. PHUGNG PHAP NGHIEN CUU

1. Nguyén liéu

Hoén hgp ching SETDN20 duoc phan lap
bang phuong phédp lam giau nhiéu Ian tir 16 dat
xtr Iy tdy doc bang phan huy sinh hoc DN100T
0 san bay Da Nang. Hon hgp chung nay dugc
nuodi & diéu kién ki khi khong st dung hén hop
khi N,, CO, va H, trong ta nu6i cdly ki khi
chuyén dung (c6 nghia 1a vi sinh vat duoc nuoi &
diéu kién ki khi khong bat buoc).

Cap moi st dung cho viéc khuyéch dai doan
gien 16S ARN ribosom phuc vu nghién cttu da
dang hén hgp chling vi khuan dét bang k§ thuat
PCR-DGGE:

341F (5’-CCT ACG GGA GGC AGC AG-3’)
- ¢6 gan kep GC



907R (5’-CCGTCAATTCCTTTRAGTTT-3’)

Cap moi suy dién st dung nhan doan gien
ma héa enzim phan huy dioxin :

DF (5° - TGYASNTAYCAYGGVTGG -3°),
DR (5’ - TBVGGNCCVYKNGGVTGCC - 3%)

Cap moéi trén da dugc sir dung dé nhan gien
ma hoéa cho enzim dioxin dioxygenaza (khoang
hon 700 bp) ctia hén hop chung SETDN20. Cap
moi suy dién nay duoc thiét k& dua trén céc
trinh tu da cong bo [8] va duoc sit dung dé tim
hiéu gien ma héa cho enzim dioxin dioxygenaza
c6 mat trong hon hop ching SETDN20 nu6i &
diéu kién ki khi khong bt budc.

Kit TA Cloning® c6 vector pCR2.1, T,
ADN ligaza, t€ bao kha bién E. coli INVF' ctua
hang Invitrogien™. Xac dinh trinh tu gien bang
mdy doc trinh tu tu dong ABI PRISM 3100
Avant Gientic Analyzer. Trinh tu nucleotit dugc
xtr 1y bang phan mém ABI PRISM 3100 Avant
Data Collection v1.0 va ADN Sequencing
Analysis.

2. Phuong phap
a. Phuong phdp phdn lap vi khudn

Phan lap chang vi khudn theo phuong phap
lam giau. Mau dit ban ddu chua xur ly tdy doc
(mau doi ching) va miu dang xur ly bang cong
nghé phan hiy sinh hoc dugc lam giau trén moi
truong xtt 1y ¢6 bé sung dich chiét dat (tach tir
dat nhiém chat doc hda hoc) lam ngudn cacbon
va nang lugng duy nhat. Qud trinh 1am giau
dugc tién hanh 3 1an, thé tich binh nuoi cdy ki
khi 1a 125 ml, nuoi & diéu kién tinh, trong béng
toi & 30°C. Nguon cacbon va nang luong st
dung cho nghién ctitu nay la dich chiét dat vi n6
chita chii yéu dong phan 2,3,7,8-TCDD la
dong phan doc nhat véi hé s6 doc 1a 1, cac
dong phan dioxin, furan chia clo khéc ciing da
phan tich dugc. Dich chiét dat duoc tach tir
mau diat Dba Niang theo phuong phap
Envirograd [7].

b. Nghién citu hinh thdi té' bao vi khudn

Quan st hinh thdi t€ bao vi khuén bing kinh
hién vi dién tir quét JSML 5410 v6i su cong tac
ctia Vién 69, Bo Tu 1énh Lang.

c. Phuong phdp tich ADN tong sé, PCR va
nhdn dong doc trinh ty

T4ch ADN téng s6 theo phuong phdp cua
Sambrook va Russel [11] va nhan doan gien 16S
ARN ribosom ¢6 do dai khoang 550 bp bang k¥
thuat PCR sur dung cap mdi 907R, 341F kep GC.
Diéu kién PCR duoc ti€n hanh nhu da mo ta bai
Nguyén Thanh Thiy [9] v6i nhiét do gan moi la
65°C.

Nhan doan gien ma héa cho enzim dioxin -
dioxygenaza c6 do dai khoang 700 bp béang k¥
thuat PCR st dung cap méi DF, DR véi thé tich
la 25 pl, thanh phan phan ting gébm 2,5 pl PCR
buffer 10x, 4 mM MgCl,, 0,25 mM hén hop
dNTPs, 20 pM méi loai mé6i DF va DR, 1 don vi
Tag ADN polymeraza, nhiét do gin moi la
50°C. Sén pham PCR dugc dién di trén gel
agaroza nong do 0,8%, sau d6 duoc gan truc tiép
vao vector pCR® 2.1 nhd T4-ADN ligaza; san
phdm gan duoc bién nap vao chung E. coli INV
F' va chon loc trén moi truong LB dac c6 chua
100 mg/l ampixillin, nuoi cdy & 37°C qua dém.
Tach chiét va lam sach ADN plasmit theo
Sambrook va Russel [11].

d. Ph-ong phdp dién di gel gradient bién tinh
(DGGE) dé xdc dinh mitc do da dang ciia vi
sinh vdt trong tdp doan

Sau khi thu dugc san phdm PCR dam béo
chat luong, ching t6i da sit dung phuong phap
dién di kiém tra trén gel bién tinh, néng do clia
gel 12 6% véi dai bién tinh tir 20-70% dé nghién

ctru su da dang cta tap doan vi sinh vat [9].

e. Phuong phdp xdc dinh do ton luu cua
PCDDs va PCDFs
Su thay d6i thanh phan héa hoc

(PCDDs/PCDFs) trong cdc mau dugc tach chiét

va phan tich theo phuong phdp EPA 8270 bang

GC/MS (Hewlett Packard 6890 GC/MSD 5972

A v6i khoi phd EPA 98 thu vién khéi phd, quét

tir 35 dé€n 500 amu) va so sanh véi thoi gian luu

va phé khéi luong cdc mau chat chuén.

IL. KET QUA VA THAO LUAN
1. Su phat trién va hinh thai t€ bao cia hén

hop vi khuan ki khi khong bat buoc
SETDN20
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Hinh 1. Sy phat trién (A) va hinh thdi t€ bao (B) ctia hdn hop vi khudn SETDN20

Dé nghién cttu hén hop ching vi khuin nay,
ching toi chi st dung phuong phép nuoi cdy ki
khi khong ¢6 su hd trg ctia phong nuoi cdy ki
khi va cac loai khi can thiét. SETDN20 da duoc
lam giau ba lan. Cac ching sach khong thé tich
dugc ra khoi hon hgp nén ching t6i di nghién
ctu ca hon hgp ching cia SETDN20. Nhin vao
hinh thdi t€ bao bang kinh hién vi dién tr quét &
hinh 1 ta thdy, c6 it nhét hai loai vi khuan trong

d6 ton tai mot loai vi khuén chiém wu thé hinh
thai giong nhu dai dién cta Sarcina.

2. Kha nang st dung dioxin cua hén hop vi
khuan SETDN20

Do ton luu cta dioxin va furan trong dich
nuoi cdy ctia mau c¢6 SETDN20 va mau doi
ching (khong cé vi sinh vat) duogc trinh bay &
bang 1.

Bdng 1

Kha nang str dung cac dong phan PCDDs va PCDDFs ciia hon hop vi khuan SETDN20

Nong do doc tuong duong (pg TEQ/1 ml)
Tén dong phan Poi chirng khong co Hon hop vi khuén ki khi

vi sinh vat SETDN20
PCDDs
2,3,7,8-TCDD 4272774 3506,466
1,2,3,7,8 PeCDD 13,876 11,476
1,2,3,4,7,8 HxCDD 0,22 0,177
1,2,3,6,7,8 HxCDD 0,956 0,834
1,2,3,7,8,9 HxCDD 0,566 0,495
1,2,3,4,6,7,8 HpCDD 0,356 0,307
1,2,3,4,6,7,8,9 OCDD 0,89 0,737
PCDFs
2,3,7,8 TCDF 8,433 7,313
1,2,3,7,8 PeCDF 0,040 0,037
2,3,4,7,8 PeCDF 0,923 0,744
1,2,3,4,7,8 HxCDF 0,098 0,082
1,2,3,6,7,8 HxCDF 0,036 0
1,2,3,7,8,9 HxCDF 0 0
2,3,4,6,7,8 HxCDF 0,031 0,038
1,2,3,4,6,7,8 HpCDF 0,038 0,031
1,2,3,4,7,8,9 HpCDD 0 0
1,2,3,4,6,7,8,9 OCDF 0,002 0,001
Tong do doc 4299,243 3528,742
Phan tram phan hay 0 17,9%
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Hoén hop chung SETDN20 sau 60 ngay nudi
cay trén moi trudng xur Iy c¢6 bd sung dich chiét
dat da loai bo 17,9% tong do doc, trong do
2,3,7.8-TCDD giam tir 4299,243 pg TEQ/ml
xuong con 3528,742pg TEQ/ml. So v6i mot s6
ching vi sinh vat ¢6 kha nang phan huy dioxin
hi€u khi da cong b6 nhu Streptomyces
danangiensis XKDN19 c6 kha nang phan huy
85,97% luong 2,3,7,8-TCDD sau 14 ngay véi
ham lugng ban dau 333 pg/ml [6] thi kha nang
phan huy cua hén hop ching SETDN20 thap
hon kha nhiéu. Bén canh d6, cic ching thudc
chi Nocardiopsis va Bacillus megaterium duoc
phan 1ap tr dat trang trai c6 kha nang phan huy
2,3,7,8-TCDD & nong do 5 ppb [10]. Tuy nhién
do dioxin hoa tan trong nudc rat thap, né tich tu
nhiéu trong cdc tram tich thi€u oxy, vi vay phan
huy dioxin & diéu kién khong phai hi€u khi ciing
rdt c6 y nghia. Vi du nhu chling vi khuén ki khi
Dehalococcoid CBDBI dugc phan lap tr tram
tich ¢6 kha nang chuyén héa 1,2,3-TrCDD va
1,3,4-TrDD dé tao thanh céc hop chat it doc
hon. Sau 57 ngay nuoi cdy & diéu kién ki khi
hon 60% lugng 1,2,3-TrCDD & néng do ban dau
25 UM va 37% luong 1,3,4-TrCDD & nong do
ban diu 60 PM da chuyén héa thanh
2-MCDD [2].

1
—

Cac két qua nghién cttu kha nang st dung
dioxin cho thiy, SETDN20 thudc vi sinh vat su
dung nguon chat doc nay nhu nguodn cacbon va
nang lugng duy nhét. Nhu vay, hon hop ching
SETDN20 c¢6 kha nang st dung dioxin va chi
yéu 1a déng phan 2,3,7,8-TCDD thuc su c6 y
nghia trong nghién ctru xay dung qui trinh cong
nghé tdy doc dioxin. Vi vay, hdn hgp chiing nay
da dugc st dung dé nghién citu su da dang va
gien chic nang dioxin dioxygenaza.

3. Su da dang cua vi sinh vat trong hon hop
chung SETDN20

Bang quy trinh tich chiét ADN cua
Sambrook va Russel (2001), ching to6i da thu
nhan duoc ADN tdéng s6 clia hén hgp ching
SETDN20 du ca vé s6 luong va chat lugng duoc
dung cho nhiing nghién citu ti€p theo. San pham
ADN thu dugc lam khuon cho phan tng PCR
nhan doan gien 16S ARN ribosom cé do dai
khoéang 550 bp bang ky thuat PCR nhu da mo ta
trong phan phuong phap va san phdam PCR duoc
dién di kiém tra trén gel bién tinh DGGE dé
nghién ciu su da dang cua hén hop chung. Két
qua trén gel cho ta thdy, c6 3 bang khac nhau
trong héon hgp chang thé hién & hinh 2
(giéng s6 7).

Hinh 2. Anh dién di trén gel gradient bién tinh (Denature gradient gel electrophoresis - DGGE)
mau hon hop chung SETDN20 giéng cudi (s6 7) (cac giéng 1-6 1a két qua ctia mau khac)
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Nhu vay quan sdt du6i kinh hién vi dién ti
quét ching ta chi nhin thay c6 hai loai, con
dung phuong phap dién di trén gel gradient bién
tinh cho ta thdy r6 hon vé su c¢6 mat cac loai
trong hén hop chang, gébm c6 3 bang c6 thé
tuong tng véi ba loai khac nhau. Can cé céc
nghién ctiu vé xéc dinh trinh tu nucleotit dé biét
tén va vi tri phan loai cua cac bang trén. Trong
hon hop chiing ki khi khong hoan toan nay cé
kha nang st dung dioxin, vay vai trd cta ca hon
hop nay nhu thé nao? Trudc tién ching toi
nghién ctiu gien ma hdéa cho enzim dioxin
dioxygenaza cuia hon hop SETDN20 béang cip
moi DR, DF.

a. Nhdn dong va xdc dinh trinh ty gien dioxin
dioxygienaza cua SETDN20

Nhu trong phan phan 1ap miu va nghién cdu
su da dang da dé cap, SETDN20 c6 thé 1a hén
hgp gdém 3 ching ma cho dén nay chiing toi van
chua thé tdch va lam sach thanh ching don
dugc. Nhung hén hop 3 ching nay lai ¢6 kha
nang phan huy dich chiét tir dat nhiém dioxin
(chu yéu la thanh phan 2,3,7,8-TCDD), vi vay
ching toi ti€n hanh xac dinh gien ma héa cho
enzim dioxin dioxygenaza trong hoén hop chung
SETDN20. ADN téng s6 cta hén hgp ching
SETDN20 sau khi tach chiét va lam sach dugc
dung lam khuon cho phan tng nhan doan gien
ma héa dioxin dioxygenaza véi cap moi moi DF
va DR nhu da néu & phan phuong phép.

1 2 MK

e W . |

Hinh 3. Dién di d6 san phdm PCR clia gien ma
héa cho enzim dioxin deoxygienaza & SETDN20
MK. Marker phan tir 1kb; giéng 1. san phdm PCR 1an

1; giéng 2. sin phdm PCR lan 2.
68

Sén pham PCR thu dugc c6 kich thuéc
khoang hon 700 bp va kha dac hiéu (hinh 3,
giéng 1, 2). Sau d6, san pham PCR nay duogc
gan vao vector pCR 2.1 va bién nap vao t€ bao
E.coli INV F’. San phim nay dugc kiém tra
bang enzim gi6i han EcoRI. Két qua da chi ra
rang, mot bang ADN c6 kich thuée khoang 700
bp da duoc phat hién. Dé khiang dinh rd hon
diéu nay ADN plasmit ¢6 mang doan gien 16S
ARN ribosom c6 kich thudc khoang 700 bp (san
phdm PCR) da duoc st dung lam khuon va
chay lai PCR & cung mot diéu kién phan tng
nhu 1an dau. Két qua van chi nhan duoc mot
doan ADN (san pham PCR) c¢6 kich thuéc nhu
ban dau khoang 700 bp (hinh 3, giéng 2).

ADN plasmit ¢6 mang san pham PCR nhu
mong muén da dugc chon dé tach va lam sach
lugng 16n phuc vu cho doc trinh tu. Trinh tu
gien dioxin dioxygenaza cua SETDN20 duogc
xdc dinh trén mdy doc trinh tu tu dong ABI
PRISM 3100 Avant Genetic Analyse, st dung
bo Kit BibDye Terminator V3.1 Cycle
Sequencing. Két qua da nhan dugc mot doan
trinh tu nucleotit khoang hon 700 bp rd rang.
Trinh ty doan gien nay di dugc dua vao khung
doc m& (ORF) dé dich ma ra trinh ty axit amin.
Trinh ty nay da dugc so sanh véi cic trinh tu
axit amin trong Ngan hang Protein thé€ gidi
EMBL. Két qua cho thdy enzim nay c6 do tuong
dong cao v6i nhém enzim phenylpropionate
dioxygenaza (99%). Diéu nay ching to, trong
hén hop vi khuén SETDN20 di c6 mang nhém
gien ma héa cho cic enzim dioxin dioxygenaza
ma chiing toi rit quan tam trong cong nghé tdy
doc dioxin.

1. KET LUAN

1. Hon hgp ching SETDN20 ¢6 thé bao gém
3 loai khdc nhau va c6 kha nang phat trién trén
nguon dich chiét dat v6i ham lugng cao trong
diéu kién ki khi khong bat buoc.

2. Sau hai thdng nu6i finh & nhiét do 30°C,
hén hop chiing SETDN20 di loai bé 17,9% tong
do doc trong d6 ¢6 2,3,7,8-TCDD.

3. Trong hon hop chung SETDN20 chida
gien ma hoéa enzim dioxin dioxygenaza. Enzim
nay c¢6 do tuong dong cao véi nhém enzim
phenylpropionate dioxygienaza (99%). 0 diéu
kién ki khi khong bét budc, gien ma hda cho cac
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DIOXIN DEGRADATING CAPABILITY AND THE IDENTIFICATION OF GENE
ENCODE FOR DIOXIN DIOXYGENASE OF FACULTATIVE ANAEROBIC
BACTERIAL MIXTURE SETDN20 FROM TOXIC CHEMICALS
CONTAMINATED SOILS IN DANANG

NGUYEN THI SANH, NGHIEM NGOC MINH,
NGUYEN QUOC VIET, DANG THI CAM HA

SUMMARY

The facultative bacterial mixture SETDN20 were isolated from 100 DNT biotreatment in toxic chemical
contaminated site of Danang former military base. This bacterial mixture grews well in treated media that
added soil extract. This soil extract not only contains 2,3,7,8-tetracloodibenzo-p-dioxin (2,3,7,8-TCDD) but
also contain the other chlorinated congeners such as polychlorinated dibenzodioxin (PCDDs), polychlorinated
dibenzofuran (PCDFs). The SETDN20 grews well at temperature 30°C in treated media which added soil
extract and SETDN20 was able to remove 17.9% total toxicity. The diversity of bacterial mixture SETDN20
was studied base on the observer under TEM and DGGE (Denature gradient gel electrophoresis) techniques
and showed that there are three diffirent strains. Results of encoding dioxin dioxygenase gene (with
approximately 700 bp in lengh) and the deduced amino acid sequence analysis and comparison to those in the
EMBL databases showed that enzyme was high homology (~99% identity) to some representative of
phenylpropionate dioxygienase. The preliminary results obtained indicate that SETDN20 may play certain role
in dioxin degradation in facultative anaerobic condition which samely with condition of detoxification
treatment by “active land fill” on the spot.

Ngay nhdn bai: 18-6-2007

69



