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XAC D|NH DA DANG VI KHUAN TRONG BUN HO
KHU VYC NHIEM CHAT DIET CO CHUA DIOXIN TA!I SAN BAY
DA NANG BANG Ki THUAT PCR-DGGE

NGUYEN BA HU, BAM THUY HANG, DANG THI CAM HA

1. MO DAU

Chién tranh Viét Nam d3 qua di hon 30 niim, tuy nhién hdu qua clia n6 vin con anh hdng
dén xa hdi va mdi trudmg cha nude ta nhu & nhiém chit diét co chira dioxin tai cdc cin cir quan
sir cii trude day quin doi MY di sir dung. Hién nay, khéng nhimg dat ma ca bin hd trong khu
vyc bdi rira may bay va kho chira tai can cir quan sy cii cia M$ & sén bay Da meg van bj 6
nhlém cac chét diét co chira dioxin [2]. M6t sé phuong an khir doc dAt nhiém da va dang dwge
trién khai, trong d6 khir ddc bing cong nghé sinh hoc da thu duogc cac két qua kha quan [2]. Khir
d6c bun hd nhiém chét diét co chira dioxin bing céng nghé phén hiy sinh hoc 13 cong nghe trién
vong dang dugc cac nha khoa hoc va cong nghé quan tim nghién ciru. Mot trong cdc yéu ciu dé
cdng nghé thanh cdng do6 1a danh g;a tap doan vi sinh vat trong cac miu 6 nhiém cin khir doc.
Céc phuong phap dwa trén nudi cdy thudng chi x4c dinh duge mét phén nho tap doan vi khuin
ton tai & ngoai ty nhién. Hién nay, dé danh gla chinh xac méc d da dang vi sinh vét, nhiéu ki
thut sinh hoc phéan tir dya trén phéan tich gien mi hoa 16S rARN nhu ki thuat PCR két hop
DGGE (dién di trén gel v&i dai ndng do chit bién tinh) dang duge émg dung rong rii nghién ciru
sinh thai hoc [8 - 10, 12]. Trong nghi€n ciru nay ki thudt PCR-DGGE dugc sir dung dé danh gia
sir cO mjt cia tap doan vi khudn khong phu thudc nudi ciy trong méu biin hd khu virc nhiém
chit chét diét ¢6 chira dioxin tai sin bay Pa Ning,

2. NGUYEN LIEU VA PHUONG PHAP
2.1. Miu biin hd

Mudi ba miu bin duge Iy tir ba hd A, B va C [8]. Hai miu B1, B2 dugc lay & ho B va
mau Cl duge lay & hd C & thoi diém 3/2007. Pay 12 hai hd khéng nhan truc tlep ngudn nude
chay tir bai nhlem nang chit diét ¢o chira dioxin & khu vue sin bay Da Nang Hb A 1a hd tiép
nhén truc tlep nguon nudce tir khu vyrc bai nhiém. Nam miu bin A1-A5 & hd A duge lay & thoi
dlem 1/2007 va nim miu A6-A10 dugc ldy & thoi diém 3/2007. Nong d5 dioxin trong mdt s6
mAu lay & hd B va C khong cao, tuy nhién & hd A trong khoang 10.000 ppt [2].

2.2. Xic dinh tap doan vi khuin khéong phy thugc nudi ciy bing ki thuit PCR-DGGE

Tach chiét va 1am sach ADN cta 13 miu ban hd A, B va C theo md ta & UntraClean Soil
DNA TIsolation kit (Mo Bio Laboratories, lnc). Poan gien ving V3 ma hoa 16S rARN cia vi
khuin dugc nhén 1én nho ki thuit PCR véi ADN tong 56 mz;u ban va cdp mdi 341F (GC) va
518R. Tiép theo, 50 pl san pham PCR duoc tra vao cac giéng trén gel DPGGE 6%-acrylamit,
0,1% bisacrylamit v&i dai nong d8 chét bién tinh 20% - 70% urea/formamit. Mdu ADN dugc
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dién di trén gel DGGE, nhudém va chyup anh. ADN théi tir cic bing ADN trén gel dugce PCR lai
voi cap mdi 341F va 518R, xac dinh trinh tur doan gien ma héa 16S rARN va dyng cdy phat sinh
loai theo nhu md ta trude diy [8]. Cac s& liéu thu thap dugc xir li bing chuong trinh NTSYSpe
dé tinh ma trén twong ddng giita cac d6i mau. Cac miu dugce xir li tiép trong NTSYS-SIMQUAL
{phin mém NTSYSpc2.0) va dugc biéu hién trén ciy thé hién quan hé di truyén gitta cic mAu.
Cac trinh tir doan gen 16S rARN dugc ding ki trén GenBank.

3. KET QUA VA THAO LUAN

3.1. Tach chiét ADN tong s6 va nhan doan gien viing V3 ma héa 16S rARN tap doan vi
khudn trong cdc miu bin hd
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Hinh 1. Dién di 45 ADN tdng sé 13 mAu bin hd tai sin bay Da Ning
M-thang ADN chuin Smart 200 bp (Eurogentec)

Két qua & hinh 1 cho théy, san phim ADN tng s6 tir 13 miu bun cia céc hd A, B va C ¢6
do tinh sach, khéng 1in ARN va it dit giy. Hién nay, cap mdi 341F va 518R dugc sir dung rong
rdi trong nhiéu nghién ciru dé nhan ving V3 doan gien mi hoa 165 rARN & nhleu nhoém vi
khuin khac nhau. San phdm PCR nhén dugc tir ADN tdng sb céc miu bin va cip mdi 314F va
518R déu co kich thuéc khoang 200 bp nhu tinh toan 1i thuyét.

3.2. Phan tich cdu triic tip doan vi khuin khong phu thujc nudi ciy trong biin hd khu vire
nhiém chét chét diét ¢6 chira dioxin bing ki thuit DGGE

Ki thuit DGGE dugc sir dung trong nhiéu nghién ciru da dang vi sinh vat dé tach riéng
timg doan ADN trong hdn hop cac doan ADN c6 cung kich thuée nhung khac nhau vé trinh tu
nucleotit [8, 11 - 12]. Két qua ¢ hinh 3 cho thiy, tip doan vi khuin kha da dang trong cac miu
bin ho. _Nhin chung cac mau & hé A c6 mirc da dang vi khuan _lém hon so vai hai hé B va C.
Nam miu Al-AS5 ¢co sb bang ADN dao dong tir 14 - 17, nam miu A6-A10 c6 s6 bang ADN tir
9 - 16. S5 bang ADN& cac miu Bl, B2 va Cl tuong tng 1312, 12 va 13. Két qua nay ciing phit
hop v6i céc cong bé trude déy vé da dang nhém vi khuén khir loai clo va vi khuén khir sunphat
trong ba ho ké trén [7 - 8]. Miu bun trong hai hd B va C c¢6 ham lugng cét cao hon so véi cac
méiu trong hd A, do d6 c6 thé mat do vi khuan va mic db da dang tap doan vi khuén & cac hd
nay thap hon so véi & hd A. Tuy nhién, can c6 céc khao sat véi so lugng méu 16m hon trong clc
hd B va C d& ¢6 két luan chinh x4c hon v& mat do vi khuén ciing nhu cdu tric tip doan vi khuin
trong cac hd do.
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Al A2 A3 A4 _AS M A7 A8 A9 A0 M Bl B2 CI

Hink 2. Fingerprint doan gien ma hoéa 165 rARN tap doan vi khuan trén gel DGGE cac miu bun hé khu
virc nhidm chit diét c6 chira dioxin, M-thang ADN Smart 200 bp (Eurogentec). Cac chit ghi bén phai cic
bang ADN 1a ki hidu cac bing dugc cit, thdi ADN va xac dinh trinh ty nucleotit
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Hinh 3. M6i quan hé di truyén giita cac doan gien ma héa 16$ rARN trong c4c mAu bin hd

Két qua & hinh 2 va hinh 3 cho thay c6 su khac nhau vé ciu trac tap doan vi khuin trong
méu bun cic hd va giira hai dot lay mau. Tuy nhién, so v&i cac miu khac cdu trac tap doan vi
khuén trong hal mau Al va A6 cb quan | hé gan gili cao nhit 87,5%, ¢6 the hai mau nay dugc lay
& céac vi tri gan nhau giita hai dot ldy miu & hd A. Méi quan hédi truyén giira tap doan vi khuin
trong cac mau biin dao ddng tir 20% dén 87,5%. Mdt s6 bang ADN dam nét nhu a, b, ¢, d, m, |,
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g, t va s xuét hign & nhiéu miu. bay cé thé 12 ADN ciia c4c vi khudn chiém wu thé trong cac méu
bun hé ké trén & khu vire nhiém chit chét diét co chira dioxin.

Uncultured a-proteobacterium clone ADK-SGh(2-7
Uncultured bacterium clone MD2896-3m.37
Alc ' -
83
Uncultured bacterium clone KM35B-318
Uncultured Chlorebi clone Sh765B-AG-111
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Hinh 4. Cay phét sinh loai c4c dong tich tir gel DGGE va mdt s vi kh'uﬁn dai dién trén
GenBank. 56 Boostrap lén hon 60 dugc ghi & cic nhanh. Thudc do thé hién S nucleotit
khac nhau trén 100 nucleotit so sanh

Két qua x4c dinh trinh tyr mot sé bang ADN dai dién trong c4c miu bin hd cho thiy ching
¢6 quan hé gan giii véi nhidu dong vi khudn khong nudi cdy, trong d6 ¢ vi khuén cia cac nhém
alpha proteobacterium, Chlorobi va Chloroflexi, Sulfuricurvum, Fusobacteria, Nltrosplraceae
(bang 1, hinh 4). Ngoai ra, mot sb dong trong nghién clru ndy c6 mirc tuong ddng cao véi cc
dong vi khudn chua xé4c dinh duoce vi tri phén loai.

Vi khuan Chlorobi va Chloroflexi thudc nhém vi khuan iuu huynh mau xanh la cﬁy va vi
khuén khong Ivu huynh mau xanh l4 cdy. Mot sb vi khuan cua hai nhom ndy va vi khuin khir
loai clo Dehalococcoides dugc phat hién trong cdc méu trim tich mot s soéng nhiém cac chat
hitu co chira clo & Nhat Ban, Pirc va Hoa Ky [6, 12 - 13]. Nhiéu dong vi khuén khéng nuéi cdy
trong céc cong thire xir Ii khir doc dét nhiém chét chit diét co chira dioxin tai sin bay Da Ning
bang cong nghe phan hay sinh hoc ¢6 mbi tuong ddng cao vé trinh ty doan glen mi hoéa 16S
rARN ciia vi khudn nhom Chloroflexi [10]. Sulfuricurvum kujiense 1a loai vi khuan mdi hoa tu
dudng, ki khi tiy tién, oxy hoa lhri‘huynh va dugc phan lap tir bé chira ngam dau thd [14] Vi
khuén thugc nganh Fusobacteria ciing duge phét hién trong trim tich bién [1] va tham gia oxy
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héa sunphit lién quan dén khir arsen & hd Soda [4]. Mot s& vi khuan thudc nhém o-
Proteobacteria ¢6 kha nang sir dung cac chét diét co va dioxin [3, 5]. Vi khuén thuc nhém nay
ciing duge tim thiy trong dét nhim chit diét co chira dioxin tai Da Nang [9 - 10].

Béng I. M&i quan hé gitta mdt sb dong tach tir gel DGGE va cac vi khudn gan giii

Dong E}indBéa?ngk ki i khudn gin giii nhit va sb dang ki GenBank % ;g ;;ng
Alc  EUI184880 uncultured Chlorobi bacterium; Sh765B-AG-111 (AJ519646) 96,4
Alm EU184881  Sulfuricurvum kujiense YK-1T (AB053951) 100
A2v  EUI184882 uncultured bacterium; MD2896-3m.37 (DQ996959) 89.6
A3f EUI184883 uncultured bacterium; ODP1227B19.11 (AB177059): 93,6
A3l EU!184884 uncultured bacterium; Amb_16S_854; EF018585 63,9
A5d EU184885 uncultured Fusobacteria bacterium; GalB35 (AY193168) 100
A6a EUI184886 uncultured proteobacterium; GASP-MB2583_E01 (EF665235) 79,6
ATm EUI184887 Sulfuricurvum kujiense YK-1" (AB053951) 100
A8t  EUI184888 uncultured bacterium; LaCl15H82 (EF667747) 93,3
A9l  EU184889 uncultured Nitrospiraceae bacterium; KTS81 (AB127688) 98,5
Blb EU 1 84890 ?Egl;lztgzezdz ) alpha  proteobacterium, ADK-S8Gh02-7 100
Blqg EUI184891 uncultured bacterium; PR_OTU-05 (EF165513) 100
Bls EUI84892 uncultured bacterium; ¢5SLKS53 (AM086136) 100

Két qua phan tich DGGE va xac dinh trinh ty mét s dong cho thay sir da dang vé cdu tric
tip doan vi khudn trong cac miu bin hd c6 mirc d6 6 nhiém khac nhau & khu vue nhiém chét .
chét diét ¢o chira dloxm tai can cir quin su cii cia My & Da Nang Tuy nhién, dé c6 cdc két qua
va két ludn thém vé& vai trd va mic da dang cla cac nhom vi khuan duge phét hién bang ki thudt
sinh hoc phén tir trong mau bin hd cin ¢ thém céc s ligu phén tich héa hec ciing nhu x4c dinh
thém trinh ty gen cac bang ADN trong gel DGGE.

4. KET LUAN

Giira hai dot léy mau, cac hd va cdc mAu trong hd cling ¢6 sy khac nhau vé tap doan vi
khuan Nhin chung cac mau & hd A c6 mirc da dang vi khuén 16n hon so véi hai hd B va C. Mat
s& bing ADN dém nét xut hién & 1 hodc nhleu miu bin nhu a, b, ¢, d, m, I, q, t va s. Hé sb
twong déng di truyén nhém vi khuan trong céc miu bun giao dong tir 20 dén 87,5%.

Két qua xdc dinh trinh tu mét sé bang ADN dai dién trong cac méu bin hd cho thay chung
c¢6 quan hé gin gii voi nhiéu dong vi khudn khong nudi cly, trong d6 ¢6 vi khuin cila cic nhém
Alpha proteobacterium, Chlorobi va Chloroflexi, Sulfuricurvidm, Fusobacteria, Nitrospiraceae.
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M&bt sb dong trong nghién ciru nay cé mirc trong dong cao vai cac dong vi khuén chua xé4c dinh
dugce vi tri phén loai.
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SUMMARY

CHARACTERISATION OF BACTERIAL DIVERSITY IN LAKE SEDIMENTS
AT THE HERBICIDE/DIOXIN CONTAMINATED AREA OF DANANG FORMER
MILITARY BASE BY PCR-DGGE TECHNIQUE

PCR-DGGE technique was used for characterisation of bacterial community structure in
sediments of three lakes A, B and C of the herbicide/dioxin contaminated area in Danang former
military base. There were differences on bacterial diversity level between sediment samples and
two sampling time. In general, bacterial diversity level in sediments of lake A was higher in
comparison with sediments of two other lakes B and C. Several strong and sharp bands were
appeared in one or some samples. The genetic coefficiencies of bacterial community in
sediments are ranged from 20% to 87.5%. The sequence analysis of several representative DNA
bands in lake sediments showed high similarity to some uncultured clones, including
Alphaproteobacteria, Chlorobi, Chloroflexi, Sulfuricurvum, Fusobacteria and Nitrospiraceae.
Moreover, some band excised from DGGE gel was also showed a high levels to other
unclassified bacterial clones.

Dia chi: Nhdn bai ngay 12 thang 10 ndm 2007
Vién Cong nghé sinh hoc, Vign Khoa hoc va Cong nghé Viét Nam

65



