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TOM TAT

Trong chién tranh Vit Nam, quan d&i M¥ d3 str dung nhidu loai chét doc héa hoc khéac nhau va cho
dén nay, mdt s cin c quén s cil & midn Trung va Nam Viét Nam van bi 6 nhiém nang boi céc chét diét
¢d chira cic ndng 3 dioxin khac nhau. Céc chit doc hda hoc da gdy anh hudng dén sic khoé con ngudi
va da dang sinh vt trong d6 ¢6 vi sinh vt. Kich thich phan huy sinh hoc cta vi sinh vit ban dia dang
duge xem nhu 14 phuong phap kinh té nhit va an todn v6i méi trudng. Trong qué trinh phan huy chc chat
& nhidm trong dét, vi khuén hiéu khi déng vai trd rét quan trong. Tuy nhién, vi khuén nudi cay duge &
diéu kién phong thi nghiém chi chiém ty 1¢ rit nho tir 0,01 dén 10% vi khuin ngoai tw nhién, Gin day,
cac k§ thudt sinh hoc phén tir dua trén acid nucleic nhr gen 165 rRNA dang dugc ng dyng rdng réi
trong nghién ciru da dang vi sinh v{t. Trong nghién ctru nay da dang vi khudn khéng phu thude nudi cdy
tir 9 mAu dét HDN1 dén HDNO thu | thip & céc vi tri ¢6 nong do chit ddc hoa hoc va dioxin khac nhau tai
clin cir quan sy cii & sdn bay Da Néng da dugc phan tich so sinh doan gen 16S rRNA dya trén ky thujt
da hinh ciu tric sgi don (SSCP). Cac mau dit khé HDN4 va HDNG6 & gan vj tri ¢4 d6 & nhiém cao ¢6 do
da dang vi khuén thdp hon so vdi cac mu khéc. Chua thdy su khéc bigt vé da dang vi khudn gira miu
HDN9 & vi tri ¢6 ndng dé chit 6 nhiém thip nhét (cé cd moc) va cdc miu c6 ndng do chit 6 nhim cao
hon (HDN1 dén HDNS8). Bén muoi sau ddng tir gel SSCP di dugc doc trinh ty va so sanh. Céu tric tip
doan vi khuin trong dét nhiém bao gdm cac 16p Actinobacteria, Acidobacteria, ., fva yProfeobacteria.
Vi khuén phan huay 2,4-D va 2,4,5-T thudc chi Burkholderia va vi khudn thude ho Burkholderiaceae
dudng nhu chiém uu thé trong tit ca chin miu dit nhiém. Mt sb vi khuin dt nhu Frateuria, Nevsia,
Bradyrhizobium, Azospirillum va cac vi khudn wa acid nhw Acidocella, Acidiphillum va Acidobacterium
cling d3 duoc phat hién.

Tir khda: Chdr diét co, da dang vi sinh vit, 165 rRNA, kich thich sinh hoc, SSCP

MO PAU thich phan hiy sinh hoc cac chit 6 nhiém bai tap doan

vi sinh vit ban dia dugc quan tdm dic biét do gia

Trong khoang thoi gian 10 nam tir 1961 d¢én 1971
quén d6i My da phun, rai khoang 100 trigu lit thubc
diét co chira gn 1080 kg dioxin xudng nhidu ving o
mién Trung va Nam Viét Nam (Stellman et al,, 2003).
Mot s& nghién ciru cia Viét Nam va quéc té cho thiy
mdt sb “diém nong® trong d6 c6 sin bay Da Ning
ciing nhur Bién Hoa vén con bi 6 nhim nang cac chét
d6c héa hoc ndy. Dic biét 2,3,7,8-TCDD {2,3,7,8-
tetrachloro dibenzo-p-dioxin) chiém t&i trén 90% tdng
d6 dac trong cac mAu tai sin bay Pa Ning. 2,4,5-T
(2,4,5-trichlorophenoxyacetic acid) va 2,4-D (24-
dichlorophenoxyacetic acid) hai thanh phin chu yéu
cua cic chit diét co cé ham lugng rdt lon 1én t&i hang
vai tram nghin dén vai triéu pg/kg dit (Pang Thi Cim
Ha et al,, 2004). Dé loai bo cac chit 6 nhidm nay, mot
sé phuong phap khir dc cdc chét doc héa hoc nhu 1y,
héa va sinh hoc di dugc tién hanh. Trong d6 kich

thanh ha va an toan vd&i mdi trudng. Phuong phap nay
da dugc 4p dung thanh cdng xir 1y 6 nhidm dau & Viét
Nam. Tuy nhién, ¢ (mg dung thanh céng va trién
khai réng véi cdc diém 6 nhiém chét djc héa hoc cin
thiét c6 cac diéu tra vé tip doan vi sinh vit ban dia.
Céc cong bd cho thdy vi sinh vit nudi cdy duge trong
diéu kién phong thi nghiém chi chiém khoang tir 0,01
- 10% tdng sb vi sinh vat & tr nhién (Keller et al,
2004; Kirk ez af, 2004). Hign nay nhiéu k¥ thudt sinh
hgc phin i dua trén phén tich acid nucleic nhu gen
165 rRNA trong dé co phan tich da hinh céu hinh sgi
don chia gen 16S rRNA (SSCP-single strand
conformation polymorphism) dang dugc {mg dung
rdng rdi trong nghién ctu sinh thai hoc vi sinh vét
nhdm dura ra nhimg c4i nhin méi v& da dang vi sinh
vét. & didu kign khong bién tinh cac phan tr DNA sgi
don s& cudn thanh dang ¢6 cAu hinh qua béng dua trén
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trinh tu nucleotide va cac yéu t§ Iy-hoa maéi trudmg.
Sur cudn xofin khac nhau din dén hinh dang cu tric
khac nhau, di chuyén khac nhau va s& dugc phan tich
trong dién di trén gel polyacrylamid. Do khéng cin
mdi gin kep GC nén k§ thudt ndy khong ddi hoi
gradient gel, hodic céc thiét bi dic biét, SSCP dudng
nhu don gian va khong phte tap hon so véi ki thuit
dién di gel trén dai bién tinh bai hoa chat (DGGE) va
nhiét 46 (TGGE) (Schwieger, Tebbe, 1998). Muc dich
ctia nghién cliru nay 1a phan tich da dang vi khuin
trong cdc mau dit nhiém chat doc héa hoc tai san bay
Da Ning bang tmg dung k¥ thuat SSCP.

NGUYEN LIEU VA PHUGNG PHAP
Nguyén liéu

Chin méu dat nhim chét doc héa hoc tai sdn bay
Da Ning duoc ldy & 8 diém cé ndng do chét djc hoa
hoe khac nhau va duge ky hiéu tir HDN1T dén HDNO.
Mau HDN9 dugc [y & vi tri ¢6 co moc va néng dd
chét & nhiém thip hon. Cac miu dit duoc ldy & d6 sdu
tir 5 - 25 cm va bao quan & 4°C dén khi phan tich,

Phuwong phap nghién citu
Tdch DNA tong sé va PCR

DNA téng sb tir cac miu dit duoc tach va lam
sach theo Fast Prep Soil DNA Extraction Kit
(Biol0l). Cip mbi Coml (5°- CAG CAG CCG CGG
TAA TAC -37) va Com2 (5'- CCG TCA ATT CCT
TTG AGT TT -3°) duge ding dé nhan doan gen 168
rRNA khoang 400 bp trong viing V4 dén V5. Méi
Com2 dugc phosphoryl héa & ddu 5°. Han hop 50 pl
phan img PCR bao gém 5 ul dém Taq PCR 10X, 1
pl NTPs 12,5 mM, 2,5 ul mdi mdi Coml hozc
Com?2 10 uM, 0.4 pl Tag polymerase (5 don vi/ul), 2
- 10 pl DNA téng sb. Chu trinh nhiét cia phan ing
nhu sau: 94°C - 4 phat; 35 chu ky (94°C - 1 phut,
50°C - 1 phat, 72°C - 1 phat), 72°C - § phat ; giir
nhiét d6 & 4°C sau khi phan tmg két thic. Kiém tra
san phdm PCR bang dién di trén gel agarose 2% va
quan sat dudi tia UV.

PCR-SSCP
San phdm PCR dugc lam sach boi kit ciia hang
QIAGEN va tién hanh cat sgi don ¢ mdi Com2

bang enzyme lamda exonuclease ¢ 37°C trong 3 h.
Tiep tuc lam sach san pham PCR sau khi di duge cat
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enzyme bang kit cia hang QIAGEN va lam khé méu
DNA trong thiét bj c6 chan khéng (SpeedVac). Hoa
DNA trong 6 pl chdt mau SSCP (10 mM NaOH,
0,25% xylene cyanol [wt/vol], 0,25% bromophenol
blue [wt/vol], 95% formamide [vol/vol]) va bién tinh
DNA ¢ 94°C trong 3 phut sau dé chuyén ngay lap
tirc mau sang diéu kién lanh (nudc d4). Tién hanh
dién di miu DNA trén thiét bi Bio-Rad DCode™
duoc ndi véi thiét bi lam lanh Lauda E100. Dién di
duge chay & 250 V (30 mA), 18 h, & nhiét d§ 20°C
trén gel MDE 0,625X, 20 cm x 20 ¢cm x 0,75 mm
trong dém TBE 1X. Mau DNA dugc nhudm bac, cit
va thdi DNA céc bang DNA tir gel khé.

Xac dinh trinh tr gen va phén tich da dang dya
trén ciy phat sinh loai

Trinh tu nucleotide ciia doan gen 165 rRNA
duge xac dinh truc tiép trén may xdc dinh trinh tw
nucleotide tu déng ABI PRISM 3130x/ Genetic
Analyzer véi bd hoa chdt sinh chuén BigDye
Terminator ciia Perkin - Elmer. Két qua trinh tr
nucleotide duge xir 1y trén phin mém SeqAssem
version 01/2005 v Sequencher version 4.0.5. Mixc
4o twong ddng cua cac doan gen 168 rRNA trong
cdc miu dit duge so sanh véi cac teinh tr gen 168
rRNA trén GenBank va Ribosome Database Project.
Cdy phdt sinh loai dua trén so sdnh trinh tuy gen 168
rRNA duge thiét ké dua trén cac phin mém Clustal
X, Bioedit version 6.0.7, GENEDOC, NJPLOT,
MEGA 3.1. Céc trinh tr doan gen 168 rRNA dugc
dang ky trén GenBank.

KET QUA VA THAO LUAN
Nhin doan gen 168 rRNA tir cic miu dit nhifm

DNA tong s6 clia chin mau dt HDN1 dén HDN9
duoc tach tir 0,75 g mdi miu theo kit Fast Prep Soil
DNA Extraction. K& qua nhan ving V4 dén V5 coa
gen 16S rRNA (Hinh 1) cho thdy déu thu dugc cac
bing DNA ¢d kich thudc khodng 400 bp nhy tinh toan
Iy thuyét tir DNA téng s6 cua 9 miu dit. Miu HDN4
va HDNG6 ¢6 cic bing DNA khéng dam béng cac mau
khéc ciing cé thé hai miu nay dat khé hon do d6 sb
lrgng vi sinh vét thdp hon so véi cac mau khic (két
qua khong trinh bay & day).

Da dang vi sinh vt trong cic miu dit nhiém chit
ddc héa hoc

8an phim PCR dugc lam sach, ¢t soi don c6
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mdi phosphorylated bing enzyme exonuclease va
sau dé phan tich céc sgi don trén gel nhu mo ta &
phan phuong phap, két quéd dugc trinh bay ¢ hinh 2.
Két qua phan tich cho thidy mirc d§ da dang khéc
nhau trong 9 mAu dét nghién clru, Miu HDN4 vi
HDNGS it da dang hon so v&i cdc miu con lai két qua
nay ciing phu hop khi phan tich dién di san phim
PCR trén gel agarose (Hinh 1). Hai miu nay ngoai
dic tinh khd, con ndm gin cdc diém cé d6 6 nhiém
cao hon (két qua khéng trinh bay & day). Ngodj ra
chua thdy su khac biét rd rét gita cac madu dit 6
nhidm cao (HDNI dén HDN8) va mau HDN9 co
mirc & nhidm thdp hon (noi c6 co moc).

Hinh 1. Nhan doan gen 165 rRNA véi DNA tdng s6
cac mAu dat nhiém chat doc hoéa hoe. 1-9 trong rng
véi cac méu dat tir HDN1 dén HDN9, M: thang DNA
chudn 200 bp.

Trinh tr nucleotide cia 46 dong (1IHDN2 dén
53HDN7) tach tr gel SSCP duge dang ky trén
GenBank voi cac s6 dang ky tr DQ991255 dén
DQ9912300.

Két qua xéc dinh trinh tur céc bang DNA lya chon
wrén gel cho thdy vi khuin trong 9 mau déit nhiém c6
thé nam trong cac 18p Actinobacteria, Acidobacieria,
a, B va yProtecbacteria (Bang 1, Hinh 3). Vi khudn
thudc chi Burkholderia dutmg nhu chiém wu thé va c6
mét trong 1At ca cac miu dét nghién ciru, Két qua xac
dinh cac dong 4HDN1, SHDN2, 6HDN3, 7THDNS,
SHDNS va 10HDNY cho thit cac dong nay co cung do
di chuyén trén gel va ¢6 trinh tu tuong dbng rdt cao
(hom 98%) vai vi khudn chua xac dinh 005-D thudc ho
Burkholderiaceae. Tuong ty nhu vdy cac dong
16HDN5 va 19HDN6, 14HDNS, 18HDN6 va

'20HDN7 hoc 12HDN3, 15HDNS va 22HDNS déu di
chuyén nhu nhau va mitc tuong ddng cao voi vi khuén
thude chi Burkholderia. Ngoai ra mdt s& dong khéc

nhu 1THDN2, 3HDN4, 2HDN3 va 47HDNS ¢6 quan
hé gan gii v&1 mdt s0 chi khac nhur Ralstonia, Delfiia,
Thauera va Bradyrhizobium.

Theo Itoh va dbng tic gia (2004), vi khuén sir
dung 2,4-D duge xép vaoc ba nhém o, § va »
Proteobacteria  va bao gbm cic chi nhu:
Achromobacter, Burkholderia, Delftia, Halomonas,
Pseudomonas, Ralstonia {Wautersia), Rhodoferax,
Variovorax, Bradyrhizobium va Sphingomonas. Khac
véi 2,4-D, 2,4,5-T kho phan huy hon, hién khéng co
nhiéu cong bd vé phén hay sinh hoc hop chét nay. Vi
khudn str dung 2,4,5-T nhu nguon carbon va ning
lurgng duy nhét dugc nghién ctru dy di nhét hién nay
12 Burkholderia phenoliruptrix ACL100 (tén ci 1
Burkholderia cepacia AC1100) (Coenye et al,, 2004).
Mt vi khudn khac ¢6 kha ning khodng héa hoan toan
2,4-D va 2,45-T d6 14 Nocardioides srmplex 3E va
déng trao dbi chit 24,5-T cia vi khuln
Stenotrophomonas maltophilia PM (Travkin er al,
1997; Mai et al., 2001).

Dét tai can ctr quén sy cii & sin bay Pa Ning bj
& nhim bdi cdc loai chit diét cé khic nhau chira
hai thanh phin chu yéu la 2,4-D va 2.4,5-T va
luong nhé dioxin va cac hgp chit twong ty (Ding
Thi CAm Ha er al,, 2004). Két qué so sanh trinh ty
doan gen 168 rRNA cho thay cac dong tir chin mau
dit nhiém déu co quan hé gin giii véi cic chi vi
sinh vat sir dung 2,4-D va 2,4,5-T da dugce cong bd
trén thé gidi. Pidu nay ching té ap luc chon lgc tu
nhién ddi voi tap doan vi sinh vit tai cac miu dit
ndy, chi nhitng vi sinh vt nao c6 khd nang chiu
dugc sy doc hai cua cac chit 6 nhiém va tham gia
vio qué trinh chuyén héa cac chit nay méi co thé
tdn tai dugc. Két qua nay ciing phi hop véi céc
nghién ctru khac trén thé gidi. Cac chét diét co va
thudc trir sdu c6 anh hudng tryc tiép dén thanh
phan nhém, sé hrgng vi sinh vat va cac qué trinh
phén hiy sinh hoc trong dat (Johnsen et al,, 2001).
Cong bd cita Narain Rai (1992) cho thdy tép doan
nam, vi khuan va xa khuén khéng 6 sy sai khac rd
rét giira cac lan ldy mau trong khoang hon 10 niam,
tuy nhién cac dang 2,4-D da ¢6 anh huong déng ké
dén hoat ddng cua vi sinh vat so v&i miu khéng bi
tac dong boi 2,4-D. Syamsul Arif va ddng tac gia
thong bao vé& hidu qua rc ché manh cua 2,4-D a6i
voi 0 xy héa methan ¢ dit cat nbng nghiép
{Syamsul Arif ef al., 1996). El Fantroussi va ddng
tac gia kiém tra anh huong ctia ba loai thudc trir sdu
phenylurea d8i véi da dang vi khuén trong dat vuon
cdy an quéa cho thdy s khudn lac vi khuan giam va
hai dong trén gel DGGE (vi khudn Pseudomonas)
chi dugc tim thiy & dat dbi chimg khéng xir ly
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thudc trir sdu (El Fantroussi ef al, 1999). Nghién
ctru ciia Young (2006) cho thdy sau hon 10 nam tac
déng ciia dit nhiém chit da cam tai kho tén chira &
MlSSlSSlppl M§ déd lam tdp doan vi sinh vit ting
ghp do6i numg da dang cac loai nim lai giam di.
Nghlen ctru khéc cta Rice va déng tac gia lai cho
thdy céc tic dong chon loc tr nhién cia vi khuan sir
dung 2,4-D v 2,4,5-T trong dit nhim chét da cam
& can cir quan su & Florida-M¥. Vi khuln sir dung
2.4-D va 2,4,5-T phén lap duoc cd quan hé cao v&i
cac lodl coa chi Burkholderia (Rice ef al, 2005).

Nguyén B4 Hiu ef af.

Céng bd cua Tiedje va dong tac gia (1999) ciing
cho thiy cac ching vi khuan chiém wu thé trong dit
¢o sir dung 2,4-D thudc vé chi Burkholderia. Cac
thanh vién cua chi Burkholderia 1a c4c sinh vat dit
quan trong va tham gia vao hoat déng & viing quyén
ré ciing nhu phén hity 2,4-D va céac chit héa hoc.
Nogales va dbng tic gia khi danh gia da dang vi
sinh vit trong ¢4t nhiém PCB (polychlobiphenyl-
dang hop chit cé céu trac trong tu dioxin} di phat
hién vi khuan chi Burkholderia chiém wu thé trong
tip doan vi sinh vit (Nogales et al.. 2001).

HDN1 HDNZ HDN3 HDN4 HDNS HDNe HDN7 HDNg HDNSZ
1 2 3

ol

Hinh 2. Bién di 3 SSCP 9 mAu dat tir HDN1dén HDN9, 56 ghi bén phai cac bing DNA Ia tén clia cac dong

dwgc xac dinh trinh ty nucleotide,

Khic véi 2,4-D va 2,4,5-T, dioxin va cac hop
chét twong ty kho bi phan hiy hon bai vi sinh vit.
Ciac con dudng chuyén héa dioxin va cac hop chit
twong tr dudi tac dong cla enzyme dioxygenase cua
v1 khudn hiéu khi dién ra theo hai co ché {(gén hai oxi

& vi tri bén (lateral dioxygenation) 1,2 va d6i khi &
céc vi tri 2,3 hodc 3,4 ctia mgt nhan thom va gin hai
oxi & vi tri gbc (angular dioxygenation) 4 va 4a cia
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nhan thom Jién ké cdu ndi ete (ether) (Hiraishi e7 al,
2003). So sanh d%c diém phat sinh loai c4c chung vi
khuén phan hiy dioxin va cac hop chét tuong tr bai
enzym dioxygenase cho thdy chung thudc cac nganh
(phyla)  Proteobacteria,  Actinobacteria  va
Firmicutes. Céc chi vi khudn hiéu khi bao gdm
Novosphingobium, Porphyrobacter, Sphingobium,
Sphingomonas, Burkholderia, Ralstonia, Erwinia,
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Pseudomonas, Arthrobacter, Brevibacterium,
Microbacterium,  Norcardioides,  Rhodococcus,
Terrabacter (Janibacter), Bacillus (Hiraishi et al,
2003). Trong sb cac dong dai dién tir SSCP gel da
dugce doc trinh tr d3 tim théy mdt sb dong cd quan
hé¢ gin voi cac ching thudc céc chi nhu
Rhodococcus, Microbacterium. Ngoai ra mot sb
chiing st dung dibenzofuran va dioxin phin lap tir
khu vuc d4t nhidm chit ddc hda hoc di duge dinh
tén nhu Rhodococcus sp. HDN3, Terrabacter
(Janibacter) sp. DMA, Paenibacillus sp. Ao3,
Bacillus sp. BU3, Bacillus sp. BDNG, Streptomyces
sp. XKDNI1t, Strepromyces sp. XKDNIi2,
Streptomyces sp. XKDNI19, Brevibacillus sp. 13
(Nguyén B4 Hitu er al,, 2007, Ding Thi Cém Ha et
al., 2003 ; 2004, Nghiém Ngoc Minh ef al, 2003).

So vdi 2,4-D va 2.4,5-T, dioxin va cac hop chét
tuong tu trong dit nhiém chét déc hoéa hoc cd ham
lugng nhd hon nhiéu tuy nhién lai khé bi tic dong
bai vi sinh vat. Nhu vy, dudi tac dong cua cac chit
6 nhiém qua hon 40 nim d3 tao diéu kién chon loc tu
nhién déi voi vi sinh vit, cac vi sinh vt sir dyng 2,4-
D va 2,4,5-T ¢6 thé 83 chiém uu thé hon so vdi vi
sinh vt sir dung dioxin. Tuy nhién, trong nghién ciru
nay chi mot sé dong dai dién tir gel SSCP dugc xac

dinh trinh ty nén thuc t€ mét 6 chi vi khudn sir dung
dioxin v cdc hgp chét twong tr ¢ thé vin chua
dugc phét hién hét. Hon nita, qu4 trinh phén haty chét
d6c ngodi ty nhién dién ra rit phirc tap theo nhiéu co
ché khac nhau do d6 ndu cé sir két hop véi céc
nghién ctru khac vé phan 14p va nghién ciru kha ning
phéan hity chit doc thi bic tranh v& da dang vi sinh
vét (da dang loai, da dang di truyén va da dang chic
ndng) s€& dugc sang té hon,

Pit & khu nhiém déc ¢6 ham lugng cat cao,
thanh phén sét thip va pH thdp. Két qua xac dinh
trinh ty cac dong dai dién d4 cho thiy sir hién dién
cia cac nhdém vi sinh vét va acid nhu Acidocella,
Acidiphillum va Acidobacterium. Vi khuin thudc chi
Acidobacterium tit kho phan lap va nudi cdy duoc,
tuy nhién trinh tr gen 168 rRNA cia nhém nay di
duogc tim thdy trong nhidu loai dit trong tu nhién
(Tiedje er al., 1999; Sait ef al., 2006). Ngodi ra trong
nghién ctru nay con phat hién mét sé dong co mire
twong déng cao véi cac nhéom vi khudn dt nhu:
Frateuria, Nevsia, Bradyrhizobium va Azospirillum
(Bang 1, Hinh 3). Tuy nhién, hién nay vai trd cia cic
vi khudn va acid va cdc nhém vi khudn dit khac
trong qué trinh phén huy cac chit dac vn chua duoc
lam séng 5,

Bang 1. M4i quan hé gitka mdt s6 dong dai dién tach tir gel SSCP va cac vi khuan @3 céng bb.

Déng S dang ky Méi quan hé véi cac vi khudn da cong bé
GenBank Lop Vi khudn gén giii nhat % twong déng
27HDN7? DQ991279 Uncultured soil Acidobacteriaceae bacterium 1496-2 65,56
30HDN8 DQ991282 Acidohacterium capsulatum 161 91,3
J1HDNG DQ891283 QE Uncultured Acidobacteriaceae bacterium WD257 79,4
32HDNS DQ991284 % Uncultured forest soil bacterium, Acidobacterium 8§85
33HDNg DQ991285 g Bacterium Ellin310 824
35HDN1  DQ991287 Uncultured soil Acidobacterium 466-2 76,6
41HDN3 DQg91282 Uncultured bacterium RCP2-80 62,1
24HDN3 DQ991276 > Mycobacterium sp. 'Bavariae' 100,0
29HDN7  DQ991281 g Micromonospora sp. IM-1078 87,4
43HDN4  DQ991294 i,; Rhodococcus fascians D188 84,7
45HDN4  DQ991295 5 Rhodocoeccus opacus M213 97,7
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26HDN5 DQ991278 Azospiriflum sp. TS7 71.4

28HDN7 DQ991280 - Alpha protecbacterium A0839 85,3

34HDNG  DQ991286 ::t Acidocella sp. GS19h 94.9

38HDNZ2  DQ991289 8 Tistrella mobilis 99,0

47HDN5  DQ991296 g Bradyrhizobium elkanii BR3262 83,2

50HDN8  DQ991298 % Acidocela facilis ATCC 35904" 926
51HDN8 DQg91299 & Acidocella sp. St1-2 96,8
53HDN7  DQS21300 Acidiphifium aminolytica 1017 92,9

1HDNZ2 DQ291255 Unclassified Burkholderiaceae bacterium 005-D 91,5

2HDN3 DQ991256 Unclassified Burkholderiaceae bacterium 005-D 100

3HDN4 DQY91257 Delftia acidovorans B 99,5

4HDN1 DQ991258 Unclassified Burkholderiaceae bacterium 005-0 98,7
SHDN2 DQ991259 Unclassified Burkholderiaceae bacterium 005-D 98,0
6HDN3 DQS91260 Unclassified Burkholderiaceae bacterium 005-D 88,0
7HDNS DQ991261 Unclassified Burkholderiaceae bacterium 005-D 98,7
8HDN7? DQY91262 2,4-D-degrading Burkholderiaceae bacterium TFD6 95,5
9HDN8  DQ991263 o Unclassified Burkhoideriaceae bacterium 005-D 98,7
i0HDN9  DQ991264 g Unclassified Burkholderiaceae bacterium 005-D 98,0
11HDN2  DQ991265 g Burkholderia cepacia LMG 12615 100,0
12HDN3  DQ991266 g Burkholdenia glathei Hg 5 92,8
14HDN5  DQ991267 ;:";' Burkholderia sp. 521 98,4
15HDN5  DQ991268 Burkholdetia caryophyli ATCC 254187 92,6
16HDNS  DQ991269 Burkholderia caryophylli ATCC 254187 92,5
19HDNS  DQ981271 Burkholderia caryophyfli ATCC 254187 921

18HDNB  DQ991272 Burkholdena ép. AB.2 94,2
20HDN7 DQ991273 Burkholderia sp. A8.2 96,8
22HDN8 DQ991274 Burkholderia caryophylli ATCC 25418" 91,9
23HDNS DQ891275 Burkholdernia graminis C4D1 M’ 84,0
25HDN4  DQ991277 Burkholdenia kururiensis KP23T 100,0
17HDNS  DQ991270 g) Gammaproteobacterium Ellin5264 93,8
36HDN1  DQ991288 g Uncultured rape rhizosphere bacterium wr0008 91.7
3gHDNZ2  DQ991290 ‘3 Arsenic resistant soil bacterium 7-03 92,6
40HDNZ2  DQ991291 % Gamima proteobacterium MN 154.3 72,5
42HDN3  DQ991293 g Uncultured rape rhizosphere bacterium wr0008 91,7
48HDNS  DQE91297 S Fulvimonas sofi LMG 199817 93,2
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L | pr2iDgOpIOY
DLIZIODGOULIOY

Hinh 3. Cay phat sinh loai mjt s& dong tach tir gel SSCP 9 mau dét nhiém chét ddc hoa hoc tai Da Nang va
cac ching vi khudn dai dién trén GenBank. S6 Boostrap Ien hon 70 duoc ghi & cac nhanh. Thuéc do phan
anh s sai khac cia 2 nucleotide trén 100 nucleotide so sanh.
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Dya trén phan tich viing V4 d¢én V5 cia gen 16S
rRNA bing ky thujt SSCP da dénh gid dugc muc dd
da dang tdp doan vi khuén trong 9 miu dét cha khu
nhiém chét déc hoa hoc tai ba Niing. Cac miu dat
khé hon (HDN4 va HDNG6), gén vi trf ¢6 dé 6 nhiém
cao c6 mirc da dang thip hon so véi cdc miu con lai,
Chua c6 sy khac biét vé da dang vi khuén giira miu
HDNGS & vi tri cd nong do chat 6 nhim thip nhét (cé
¢O moc) va ¢dc mau cd nong d6 chit 6 nhiém cao
hon (HDN1 dén HDNS8). Chu tric tap doan vi khuén
trong dit nhidm bao gdm cac 16p Actinobacteria,
Acidobacteria, a, [ vi wProteobacteria. Vi khuin
phan hiy 2,4-D va 2,4,5-T thudce chi Burkholderia va
vi khudn thudc ho Burkholderiaceae dudng nhu
chiém wu thé trong tit ca chin miu dit nhifm. Mot
s vi khudn dit nhu  Fratewria,  Nevsia,
Bradyzhizobium, Azospirillum va céc vi khudn ua a
xit nhu Acidocella, Acidiphillum vi Acidobacterium
cling d& dugc phat hién.

Lai cadm on: Cdng trink nay dwoc thuc hién boi kinh
phi ciia dé tai cdp nha nude (Nghién ciru, phat trién
cong nghé phdn hiy sinh hoc va kp thudt nha chim
lam sach 6 nhiém chdt déc héa hoc trong dat) thugce
chieong trinh 33 va qup hoc bdng DAAD (Céng hoa
Lién bang Durc).
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CHARACTERISATION OF THE BACTERIAL COMMUNITY STRUCTURE IN TOXIC
CHEMICAL CONTAMINATED SOIL BASED ON ANALYSIS OF SINGLE STRAND
CONFORMATION POLYMORPHISM OF 16S rRNA GENE

Nguyen Ba Huu"?>*, Dang Thi Cam Ha’, Dietmar H. Pieper’

! Institute of Biotechnology, Hanoi, Vietnam

Helmholtz Centre Jor Infection Research, Braunschweig, Germany

SUMMARY

Several toxic chemicals were sprayed by the US Army during Vietnam War and until now some

former military bases in Middle and Scouth Vietnam have been polluted by there toxicants that
contaminated with varying levels of dioxin. These toxic chemicals have hazardous affect to humans and
biological diversity, including microorganisms. Biostimulation of indigenous microorganisms to degrade
contaminants seems to be a cost effective and environmentally safe method of bicremediation. In soil,
agrobic bacteria play a very important role in biodegradation process to contaminants. However, bacterial
population which can be cultured by standard laboratory conditions is only 0.01 to 10% of bacterial
community in the nature. In this study, nine soil samples containing various concentrations of toxic
chemicals and dioxin were collected from different sites of former military base in Danang, and culture
independence bacterial diversity was analyzed based on single strand conformation polymorphism
(SSCP) of 168 rRNA gene. Dry soil samples HDN4 and HDNG located near the highly contaminated
sites showed less diversity than those collected at the other sites. There is no significant difference in
bacterial diversity between lower contaminated sample HDN9 where grass can grow and eight higher
contaminated samples HDN1 to HDNR. 46 DNA clones excised from SSCP gel were sequenced and
compared. Microbial community structure in these soils is identified to belonged to the classes of
Actinobacteria, Acidobacteria, a, f and xProteobacteria. 2,4-D and 2.,4,5-T degrading bacteria in the

* Author for correspondence: Tel: 84-4-8360892; Fax: 84-4-8363144; E-mail; nguyen. hyn@ibt.ac.vn
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genus Burkholderia and the family Burkholderiaceae seem to be dominant in all of the nine
contaminated soil samples. Several soil bacteria such as Frateuria, Nevsia, Bradyrhizobium, Azospirillum
and other acidiphilic bacteria Acidocella, Acidiphillum and Acidobacterium were also detected.

Keywords: Biostimulation, herbicides, microbial diversity, 165 rRNA, SSCP
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