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SU DUNG KY THUAT PCR-DGGE XAC PINH CAU TRUC TAP POAN VI KHUAN KHU

SULFATE TRONG MAU BUN HO NHIEM CHAT DIET CO CHUA DIOXIN TAI SAN
BAY DA NANG
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Vién Cong nghé sinh hoc

TOM TAT .

Hién nay, dat va bun hé thuge mdt s6 “diém nong” trong d6 <6 ¢in ¢l quén su cil cia My tai sdn bay
Pa Ning vin bj 6 nhiém ning cac chét digt ¢o chira dioxin. Cong nghé phan huy sinh hoc da duec 4p
dung thanh cong dé khir doc ddt nhiém tai Da Ning va co trién vong trong viée xir Iy bun hé nhim. Vi
sinh vdt ky khi trong dé c6 vi khuan khu sulfate dong vai trd quan trong trong chu trinh chuyén héa vt
chét va khur loai chlor tai cac mdu trdm tich. Cac k¥ thudt dua trén nudi cdy thudng chi phan anh dugc
mét phan nho tdp doan vi sinh vit. Hién nay, cic k¥ thudt dya trén gen ma hoa rRNA trong d6 ¢6 DGGE
{dién di trén gel vdi dai ndng do chit bién tinh) dang duge sit dung rong i trong nghién ciru da dang vi
sinh vit. Trong nghién ciru ndy, ky thufit PCR 16ng két hgp véi DGGE da duge sir dung dé danh gia tép
doan vi khudn khir sulfate trong cac mau bin hd khu vure nhiém chit diét cé chira dioxin tai san bay Da
Ning. Chua thdy su khac nhau rd rét gilta cdc miu buin nhiém va khong nhiém chét diét c6 chira dioxin
trong cac hd. Tép doan vi khuan khir sutfate khdng bién déng nhleu gifra hai dot lay mau. Chura thiy su
khac nhau rd rét gitta cac miu coa hd chiu anh huong truc tiép nude tir bai nhidm chat diét co chua
dioxin va hai hd khong bj tac ddng cia bai nhidm. Mot s& bing DNA ¢6 mirc do dam nét va chi xuét hign

& 1 hodc vai mu bin, Hai mau A4 va A8 ¢6 mirc dd da dang thdp nhat trong 13 mau bun,
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Trong khoang 10 nam tir 1961 dén 1971 quan doi
My da rai khoang 80 tiéu lit cac chat digt cé chia
dioxin xubng nhiéu ving & mién Trung va Nam Viét
Nam (Steliman er af., 2003). Cin cu quan sy cii cua
M¥ & san bay Da Nang 12 mét trong sd cac diém nong
hién nay van bi & nhiém nang cac chat dit €0 chira
dioxin (Png Thij Cam Ha er af., 2005). Mét 56 két qua
phén tich gan day cho thay khong nhiimg dat ma ¢a ban
trong ho tiép nhin nude chay tir bai nhiém d4 chaa
dioxin & cac ndng do khac nhau (Ping Thi Cém Ha et

2005). Vi khudn ky kh tay tién va vi khuan ky khi
bt bude trong d6 ¢o vi khudn khir sulfate (KSF) déng
vai trd rit quan trong trong phan hity tr nhién hoic lam
sach bang phan hiy sinh hoc trim tich bj 6 nhiém.

Tuy nhién, phan Iap vi khudn KSF tir cac mau
mdi truomg doi khi khong dé dang. Hién nay, cdc
phuong phéap dua trén nudi cay thuomg chi xdc dinh
duoc mdt phdn nho tdp doan vi khudn ngoal tu
nhién. Cac phuong phép khong phu thudc nudi ciy
khac nhau trong d6 ¢6 PCR két hop dién di trén gel
chira dai ndng d6 chét bién tinh két hgp (PCR-

DGGE) di dugc sit dung rng rdi trong nghién ciru
da dang vi sinh vat (Nguyén B4 Hiru et al., 2006).

Trong nghién ciru nay, k¥ thuit PCR-DGGE da
duge str dung dé danh gia so bd tdp dodn vi khudn

KSF trong mau ban hd khu vire nhidm chat diét co

chira dioxin tai sin bay Da Ning.

NGUYEN LIEU VA PHUONG PHAP

Maiu bun hd

Miu bin dugc Iy tir ba hé A, B va C sau khi
loai bé khoang 3 - 5 ¢m 10p trAm tich bé mat. H6 A
1a hé nhan true t:ep nude chay tir bai nhiém chét diét
¢ chita dioxin tai cin cir qudn su cd cua M§ & san
bay Pa Ning. Nam miu trim tich Al - A5 & hé A
duoc 1dy & thoi diém 1/2007 va nim mau khidc A6 -
A10 dugc 1ay & thoi diém 3/2007. Miu tram tich hai
hd B va C duge ly o thoi diém 3/2007, hai hé nay
khang bi anh hudng béi nude chay tir bai dat nhiém.
Hai miu & hd B dirge ky higu Bl va B2, miu & ho C
duge ky hiéu 1a C1. Miu duge bao quan & 4°C dén
khi phén tich.
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Sir dung k¥ thudt PCR I6ng nhan doan gen 168
rRNA ¢ia vi khuidn KSF

DNA tdng sé cua t3 miu bin hd dugc tach
chiét va lam sach theo mé ta & UntraClean Soil
DNA Isolation kit (Mo Bio Laboratories, Inc) va
bao quan ¢ -20°C dén khi st dung. Doan gen mi
héa 16S rRNA cia vi khudn KSF dugc nhan 1én
nho k§ thudt PCR léng. Ddu tién, doan gen gén
1.500 bp ciia vi khuin duge nhan I1én bing phin
tng PCR véi DNA téng s6 mau ban, cip mdi 27F
va 1492R (Nguyén B4 Hitu et al., 2006). Phan (mg
PCR tiép theo st dung DNA khuén tir san phiam
PCR k& trén v&i cap mdi dac higu (DCC305GE va
DSV838) cho mdt sé nhém vi khudn KSF (Castro
et al., 2000). Chu trinh nhiét ciia phan ung PCR
nhu sau: 94°C - 4 phat; 94°C - | phat, 57°C - 1
phat, 72°C - 1 phut, 1p lai 35 chu ky; 72°C - 8
phat; gi¥ san phdm PCR & 4°C. San phdm PCR
dugc dién di kidm tra trén gel agarose 1,8%, nhudm
ethidium bromide va quan sat duoi UV,

DGGE

50 ul san phim PCR nhan doan gen 16S rRNA
nhom vi khudn KSF duge tra vao cac giéng trén gel
acrylamide/bisacrylamide v&i dai nbng @6 chit bién
tinh urea/formamide, dién di, nhuém DNA trong gel
voi ethidium bromide. kiém tra dudi UV va chup anh
theo mé ta cia Nguyén Ba Hitu va dbng tac gia (2006).

A1A2 A3 A4 A5 M A6 A7 AB ASAM0 M B1 B2 C1

Nghiém Ngoc Minh er al.
KET QUA VA THAO LUAN

Nhén doan gen mé héa 165 rRNA tir tip doan vi
khuan KSF trong edc miu bin ho

DNA téng sé dugc tach chiét tir 13 mau ban cia
cac hd A, B va C co d6 tinh sach va it dirt gay (két
qua khéng trinh bay ¢ ddy). Cap mdi 27F va 1492R
duge thiét ké dé nhan doan gen ma hoa 16S rRNA &
nhiéu nhém vi khudn khéc phau. Két qua & hinh 1
cho thdy, san phdm PCR nhan dugc & cic mau bin
déu co kich thude khoang 1500 bp nhur tinh toan ly
thuyét. Riéng mau ban C1, san phidm thu dugc it hon
s0 v&i cac mau khac.

Vi khuan KSF 1a nhém vi khuén ki khi phat trién
manh trong diéu kién khéng cé oxy, tuy nhién mot
s6 chung c6 thé chiu dugec méi trudng cd it oxy
(Dolla et af., 2006). Cac vi khudn nay thu nhin nang
lrgng cho qua trinh phat trién bang céch oxy hoa cac
chit dinh dudng hitu co hoic H, ddng thai vai vige
khir sulfate (SO4) thanh sulfite (H,S, HS) (Odom et
al., 1993, Rabus er gl., 2006). Qua trinh khi sulfate
& vi khuan KSF duoc goi 1& “khir sulfate di héa”,
trong khi do qua trinh “khir sulfate ddng hoa" duoc
thye hién dé khir sulfur cho qué trinh sinh tdng hop
(vi du cysteine). Qua trinh “ khir sulfate ddng hoa”
ciing 12 qua trinh sinh hoa phd bién & trong cac sinh
vat tién nhan va thyc vét. thong thudmg qua trinh nay
khong thai ra sulfite (Rabus er /., 2006).

£

Hinh 1. Dién di d san pham PCR nhan doan gen ma héa 16S rRNA tir DNA tdng s6 mau bun héd v&i cap mbi
27F va 1492R. M: thang DNA chudn Smart 200 bp (Eurogentec).

Dén tén dau nhimg nim 80 cua thé ky 20, vi
khudn KSF van duge phén logi theo phuong phép
truyén thong dya trén cdc dic diém nhu kha nang s
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dung ngudn carbon, hinh thai va céc chi thi héa hoc
ho#c sinh hoa hodc két hop ca hai loai chi thi nay.
Sau do, khi phén tich trinh tu gen ma hoa 168 rRNA
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tré nén phd bién trong cac nghién ciru sinh thai hoc,
ky thudt nay da dugc st dung trong hé théng hoc vi
khuén KSF. Loai vi khuan KSF ddu tién dwoc xac
dinh trinh ty gen m3 hoa 168 rRNA d6 la
Desulfovibrio desulfuricans. Hién nay, cac vi khudn
KSF duge xép trong ba nhanh chinh, dusi lop 8-
proteobacteria véi hon 25 chi; vi khudn KSF Gram
duong Vol hai chi Desulfotomaculum,
Desulfosporosinus;  nhanh  thd ba  gdm
Thermodesulfobacterium  va  Thermodesulfovibrio
(Castro et al., 2000; Rabus er 4., 2006),

Trong cdc ving 6 nhiém cdc hop chét hitu co
chira chior khé phan hiy mot s6 nhém vi khuén
ky khi KSF va khir loai clo ¢6 sé luong thip va
kho phén lép bing cac k¥ thudt nubdi cay truyen
théng. Bé danh gid thuc trang tip doan vi khuin
trong moi trwdng ty nhién, mét sb k§ thuat sinh
hoc phan ti dua trén PCR dd duoc su dung dé

—_—
-

A1 A2 A3 A4 A5 M A6 A7 AB ASA10 M B1 B2 C1

nghién ciru da dang vi sinh vét trong d6 c6 ky
thuat PCR long (Nguyén Bd Hitu er af., 2006:
Friis er al., 2007). Ky thuit PCR Iong két hop
dién di trén gel v&i dai néng d6 cac chit bién tinh
dd dugc Nguyén Ba Hitu va dong tdc gid ung
dung dé phat hién vi khuin kha loai clo
Dehalococcoides trong cong thic xu ly dit
nhidm chat diét cé chia dioxin bing phin huy
sinh hoc trong cdng thie chén 1dp tich cuc 10 m®
(Nguyén Ba Hiru et al., 2006).

Két qua & hinh 2 cho thiy san phdm PCR thu
duge ¢6 kich thuge hon 500 bp, phi hop véi tinh
toan ly thuyét. Nhur vay, bing viéc str dung k§ thudt
PCR long Vol cp moi da nang va cip moi dic hidu
cho vi khudn khir sulfate dd nhén duoc hdn hop cac
doan gen ma hoa 16S rRNA tir vi khuin khir sulfate
trong cic mau bim hd khu vic nhidm chét dlet cd
chua dioxin tai Da Nang.

——

ey e T R B~ ETH

Hinh 2. Bién di d6 san pham PCR gen ma hoa 16S rRNA ciia vi khuén khir sulfate trong cac méu bun hé san
bay Da Nang st dyng cip moi 305F(GC) va 838R. M: thang DNA chudn Smart 203p (Curogentec).

Phan tich cu tric tip doan vi khuan KSF trong
bun hé khu vye nhiém chit diét c6 chira dioxin
bing k¥ thuit DGGE

Nghién ciru trede ddy cla Nguyén Thi Sanh va
ddng tac gia (2005) ciling 43 phén 1ap dugc tip doan
vi khudn KSF ¢o kha nang chuyén hoa dioxin tir dét
nhiém chit diét ¢é chira dioxin & Pa Ning. Gin day,
Nguyén Viét Tién da thong bao vé két qua phan lap
3 chung vi khudn khu sulfate tir dét trong cic cbng
thire xir ly dét nhiém chit diét co chira dioxin & Da
Ning bing phan huy sinh hoc (Nguyén Viét Tién er
al., 2007). Tuy nhién, cac tac gia cling cd nhitng kho
khan trong qua trinh phan lap.

Cap mdi DCC305 va DSV838 dugc thiét ké dac

hiéu cho cac nhoém vi khudn ky khi KSF dong dé
nhdn doan gen 168 rRNA trong ving chita cic
nucleotide thay ddi cna vi khudn thudc nhém 5
{Desulfococcus, Desulfonema, Desulfosarcina) va
nhém 6 (Desulfovibrio va Desulfomicrobium)
(Daly et al., 2000). Két qua & hinh 3 cho thiy su
xudt hién cta nhiéu bang DNA trong cac maiu
khdc nhau Khéng ¢6 su khdc nhau nhiéu gitra cac
dot ldy méu, c6 thé do thoi gian gitra hai dot thy
miu khdng xa nhau va cdc mau duoc ldy & cac vi
tri gan nhau chir khéng tring vi tri. Ca ba hd A, B
va C déu nam trong khu vuc ma trude diy duge sir
dung lam cén cr quén sy cfl cda M¥ ¢ sén bay Da
Ning. H6 A 14 noi nhin nudc chay truc tiép tir bai
nhidm ning chét diét cé chira dioxin. Chura théy sy
khac nhau r6 rét vé cac bang DNA trén gel DGGE
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gitra cdc miu trong hd A va hai hd B va C (khong
bi tac ddng tric tiép cha bai nhiem). Nhu vay, su
phén bd vi khuan KSF & ba ho ké trén chua khac
nhau nhiéu va co thé cac chit diét co, dioxin ciing
chua ¢6 anh hudng 16n dén tap doan vi khuén KSF
& ba hd nay. Tuy nhién, mot s6 bing DNA c6 mirc
dd dam nét va chi xuét hién & 1 hodc vai miu bim.
Hai miu A4 va A8 c¢6 mirc do da dang thip nhét
trong 13 mau ban.

Al A2 A3 A4 M A6

_AS

A7

Nghié¢m Ngoc Minh er af.

Két qua phan tich DGGE cho thiy sy khac nhau
vé cdu tric tap doan vi khudn KSF trong cac miu va
gitra cac hd. Dé co birc tranh rd rang hon vé su phan
bé tap doan vi khudn KSF ¢ ba hd ké trén cin tién
hanh xac dinh trinh tr mot sé bang DNA dai dién
trén gel DGGE, so sanh voi trinh tr gen ma héa 16S
rRNA ciia cdc vi khudn khir sulfate da cong bd va
tién hanh khao sat tip doan vi khudn KSF véi sé
hrgng m3u bun héd 16n hon.

A8 A9 A0 M C1

Bt

B2

Hinh 3. Biém chi phan t&r doan gen ma héa 16S rRNA vi khuén khir sulfate trén gel DGGE cac mau bun hé
khu vipc nhiem chat diét co chira dioxin, M: thang DNA Smart 200 bp (Eurogentec).

KET LUAN

K§ thudt PCR ldng két hop vdi DGGE da dugce
sir dung thanh céng xac dinh cdu tric tip doan vi
khudn KSF trong 13 méu bin cta 3 hd khu vyc bai
nhiém chét diét co chira dioxin tai sén bay Da Ning.
P ¢o sur xuét hién cia nhiéu bing DNA trong cac
mau biin khéc nhau. Gifra cac dot 1dy miu chua cd
su khac nhau nhiéu vé tap doan vi khuan KSF co thé
do thdi gian giGa hai dgt khéng xa nhau va cic miu
duoc 14y & céc vi tri khéng tring nhau. Chua thiy sy
khac nhau rd rét gitta cic mau cta hd chiu anh
hurdmg tryre tiép nudc tir bai nhiém chit diét ¢o chia
dioxin va hai hd khong bj tac ddng cua bai nhidm.
Mot sb bang DNA ¢6 mic dd dadm nét va chi xudt
hién & | hodc vai miu bun. Hai miu A4 va A8 ¢6
mirc d6 da dang thap nhét trong 13 miu bun.

Loi cam on: Cong trinh ¢6 sw ho tro kinh phi cia
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Dé tai "' Ung dung mot 56k thudt sinh hoc phdn tir
dé nghién ciru tinh da dang vi khudn ki khi (kine
sulfate va logi kine chlor) trong tap doan vi sink vt
nhéin dwge tir cdac 16 xu Iy chdt dic hda hoc b&ng
cdng nghé phdn hiy sinh hoc” thudc chwong trinh
nghién ciru co ban trong khoa hoc tu nhién (Bg
Khoa hoc va Cong nghé).
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USE OF PCR-DGGE TECHNIQUE TO ANALYSE SULFATE-REDUCING BACTERIAL

COMMUNITY STRUCTURE IN LAKE

SEDIMENTS IN THE HERBICIDE/DIOXIN

CONTAMINATED AREA AT DANANG AIRPORT

Nghiem Ngoc Minh, Nguyen Ba Huu *, Dam Thuy Hang, Dang Thi Cam Ha

Institute of Biotechnology

SUMMARY

At present, soil and lake sediments in some *hot spots™
Danang were still heavily contaminated by herbicide/dioxin.

including US former military base in
Bioremediation technology was

successfully applied for detoxification of polluted soil at Danang and has been potential to. treat
contaminated lake sediments. in general, anaerobic bacteria which include sulfate reducing bacteria
play an important role in material transformation cycle and dechlorination in sediments. Culture based
techniques usually enables isolation of a small fraction of microbial community. Now, rRNA
dependent techniques including DGGE (denature gel gradient electrophoresis) are widely used in
studies of microbial ecology. In this report, nested-PCR combinated DGGE were used to analyse
sulfate reducing bacterial community in lake sediments at herbicide/dioxin contaminated area in
Danang. There was no significant difference between contaminated and uncontaminated lake
sediments and between lakes which are under direct and indirect influence from contaminated area.
Suifate reducing bacterial community was not changed so much during two sampling times. Some
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strong DNA bands appeared only in one or several sediments. Among 13 lake sediments, two A4 and
A8 samples showed the lowest diverse level of sulfate reducing bacteria.

Keywords: Danang, DGGE, herbicide/dioxin, lake sediment, sulfate-reducing bacteria, 165 rRNA
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