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1
MO DAU
1. Tinh cap thiét cua dé tai

T 1961-1971, quan doi M¥ da rai hon mot tram triéu lit chat doc
héa hoc xuéng nhiéu ving & mién Trung va Nam Viét Nam (Stellman va
dtg, 2003). Hién nay, dat va tram tich tai khu vuc bai nhiém san bay Da
Nang van bi 6 nhiém nang 2,4-D (2,4-dichlrophenoxyacetic acid); 2,4,5-T
(2,4,5-trichlrophenoxyacetic acid) va dioxin. Khir doc dat nhiém dua trén
cong nghé phan huy sinh hoc rat dugc quan tam do gia ré va than thién véi
moi truong. Cong nghé nay da duoc nghién ctru & phong thi nghiém va ap
dung & qui mo pilot tai san bay Da Nang. Cac nghién cttu trude da phan lap
dugc mot s6 chung vi sinh vat st dung cac chat diét co chira dioxin va cac
hop chét tuong tu, tuy nhién chua cé nghién cttu chi tiét vé thanh phan loai
vi sinh vat va gen chiic ning tham gia chuyén héa chat doc héa hoc trong
dat cting nhu bun h6 khu vuc san bay Pa Nang. Do han ch€ clia cac
phuong phdp dua trén nudi cdy nén cac ky thuat sinh hoc phan ta dugc
nhiéu nghién citu sir dung nham thu dugc két qua gan véi da dang thuc cua
vi sinh vat & tu nhién. Cac nha nghién cttu nhan thy, két hop cac phuong
phdp vi sinh vat truyén théng dua trén nuoi cay, phuong phap sinh héa va
sinh hoc phan tlr trong nghién cttu da dang vi sinh vat s€ thu dugc két qua
chinh x4c hon.

Cong nghé phan huay sinh hoc dugc dp dung khir doc dat nhiém & Da
Nang va Bién Hoa dua trén kich thich cac quan x4 vi sinh vat ban dia tham
gia vao qua trinh phan hiy céac chat doc. Do vay, cac dit liéu vé quan xa vi
sinh vat & khu vuc bai nhiém ciing nhu su bién dong cta cac quan xa vi
sinh vat trong qua trinh xur 1y 1a hét stic can thi€t cho cac nha nghién ctu va
cong nghé nham nang cao hiéu qua khir doc cic hop chat da vong thom
chtta clo trong do c6 dioxin.

Trén co s khoa hoc va y nghia thuc tién duoc trinh bay & trén, Luan
an da dugc thuc hién v6i muc dich va ndi dung sau:

2. Muc dich nghién ciru

Nghién cttu da dang vi sinh vat trong dat nhiém va bién dong cau tric
quan xa vi sinh vat trong cdc cong thic xir Iy chat doc héa hoc bang “phan
hily sinh hoc”. Tim hiéu kha niang phan hlty va mot s6 gen lién quan dén



3.
a.

b.
C.

d.

Noi dung nghién ciru

Nghién ctu da dang vi sinh vat trong dat, ho bi 6 nhiém va trong céac
cong thic xtr 1y khir doc;

Nghién citu da dang gen #fdA trong cac mau dat nhiém;

Nghién cttu da dang vi khudn ky khi thy tién va vi khudn khir loai clo
Dehalococcoides trong bun ho khu vuc bai nhiém;

Nghién cttu bién dong quan xa vi khudn trong cdc cong thic xir Iy dat
nhiém chat doc héa hoc;

Phan lap, nghién cttu mot s6 dac diém sinh hoc va dinh tén mot so
ching vi khuan str dung 2,4-D, dioxin va cdc chat tuong tu;

Xdac dinh su c6 mat cua gen ma héa dioxygenase va gen tftA (cadA)
lién quan dén phan huy 2,4,5-T trong mot s6 ching vi khuan.

. Nhitng dong gop méi cua luan an

a. Day la cong trinh nghién ctu sau diu tién & Viét Nam vé da dang vi

sinh vat trong dat va bun ho nhiém chat diét cé chia dioxin tai khu bai
nhiém san bay Da Nang.

. ba ing dung thanh cong 4 k¥ thuat sinh hoc phan tu: phan tich da hinh

céu tric soi don (SSCP) va dién di trén gel v6i dai nong do chat bién
tinh (DGGE) cdc doan gen #fdA, 16S TRNA va 18S rRNA dé€ danh gia
quan x4 vi khuin va nadm trong d4t va bin ho nhiém ciing nhu trong cdc
cong thic tdy doc dat nhiém béng phan hiy sinh hoc, xdc dinh s6 luong
doan gen #fdA trong dit nhiém va ap dung BOX-PCR va MPN-PCR dé
phan biét su khac nhau gitta c4c vi sinh vat.

Phét hién dugc ba ching vi khuin Paenibacillus sp. Ao3, Terrabacter
sp. DMA va Rhodococcus sp. HDN3 st dung dibenzofuran va cac hop
chat tuong tu, trong dé6 chung HDN3 str dung dugc dibenzo-p-dioxin va
2-chlorodibenzo-p-dioxin nhu 1a nguén carbon va nang luong duy nhat.
Nhém vi khuan ki khi Sedimentibacter dugc phat hién trong cong thitc
xur 1y khir doc bang cong nghé “chon 14p tich cuc”.

. Xéc dinh duoc doan gen giong ahDO chling vi khuan Ao3 va hai doan

gen dbfAl trong hai chuing DMA va HDN3 ma hoéa cac dioxygenase
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tham gia budc dau tién ctia phan huy cac hop chit vong thom. Pong thoi

cling da phat hién duoc gen tfdA va tftA(cadA) trong 3 chling vi khuin

ké trén va ching vi khuan Arthrobacter sp. DNB19 st dung 2,4-D va

PAH. Su phat hién céc gen trén 1a co sO ching minh qud trinh chuyén

cac gen chiic nang trong vi sinh vat & khu vuc bai nhiém Da Nang.
5. Bo cuc cua luan an: Luan 4n gom 149 trang
M¢ dau: 4 trang
Chuong 1. Téng quan tai liéu: 45 trang
Chuong II. Vat liéu va phuong phap: 12 trang
Chuong III. K&t qua va thao luan: 66 trang (11 bang va 31 hinh)
K&t luan va kién nghi: 2 trang
Tai liéu tham khao: 18 trang gom: 21 tai liéu tiéng Viét, 182 tai liéu tiéng Anh.

CHUONG 1. TONG QUAN TAI LIEU
1.1. Phan huy sinh hoc 2,4-D; 2,4,5-T, dioxin va cac chat tuong tu
1.1.1. Phdn huy sinh hoc 2,4-D va 2,4,5-T
Cac cong bo tap trung cha yéu vao phan huy hiéu khi 2,4-D va 2.,4,5-
T cta vi khuan. Phan hiy 2,4-D thanh 2,4-DCP (2,4-dichlorophenol) do
enzym dioxygenase phu thudc a-ketoglutarate dugc ma héa boi gen #fdA.
Gen tfdA c6 O vi khuan S va y-proteobacteria, chia thanh 3 16p va thudng
nam trén plasmid. Mot s6 TfdA ciing chuyén hoa 2,4,5-T & miic thap. Gen
tfdA & vi khuan a-proteobacteria duge dat tén 1a tfdAc.
2,4,5-T kho bi phan hay sinh hoc hon 2,4-D va ¢6 it cong bd vé phan

hily hop chét nay. Chang vi khuén sir dung 2,4,5-T duoc nghién ctu k§ d6
1a B. phenoliruptrix AC1100. 2,4,5-T duoc chuyén héa dén 2,4,5-TCP
(2,4,5-trichlrophenol) véi su tham gia cua 2,4,5-T monooxygenase va duogc
ma héa bdi gen #tA va tftB. Cac t€ bao nghi ching Bradyrhizobium sp.
HW 13 chuyén héa ca 2,4-D va 2,4,5-T. Ching nay chia cdc gen cadAB c6
su giong nhau ddng ké voi gen #ftAB cla B. phenoliruptrix AC1100
(Kitagawa va dtg, 2002). O Viét Nam di c6 mot s6 nghién cttu v€ vi sinh
vat va gen chuyén héa chat diét cd. Tuy nhién, chua c6 nghién sau vé
ching lodi, gen chiic niang & vi khuin va dit nhiém chat doc héa hoc tai san
bay Pa Nang.
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1.1.2. Phdn huy sinh hoc dioxin va cdc hop chdt tuong tu

Phan hiy sinh hoc dioxin va cdac hop chat tuong tu & di€u kién hiéu
khi duoc nghién cttu k§ nhat ¢ ching vi khuan Sphingomonas sp. RW1 va
budc chuyén héa dau tién co su tham gia clia enzym dioxygenase. Oxy hoa
kép xay ra & cac vi tri bén 1,2; 2,3 va 3,4 hoac & vi tri géc 4,4a. Oxy hoa
kép vi trf géc duoc quan tam hon ca vi phd v& dugc cau tric mat phang 1a
nguyén nhan gay doc cta dioxin. Phan huy dioxin & di€u kién ky khi dan
dén loai b6t hoac khir hoan toan clo ctia cac dioxin. Cac nghién ctu phan
huy dioxin va cac hop chat tuong tu & vi ndm chu yéu tap trung & cac nim
dam. Hién mdi chi c6 thir nghiém tai san bay Pa Nang vé co6 lap két hop
kich thich sinh hoc va ‘“chon 1ap tich cuc” dé khtr doc dat nhiém dioxin.
“Chon lap tich cuc” dua trén su két hgp cua co lap, hap phu va kich thich vi
sinh vat ban dia dang duoc ap dung x{r Iy 3.384 m’ dat nhiém chat doc héa
hoc tai san bay Bién Hoa. Cac nghién ctu trude day & Viét Nam mdi chi
khéo sét s6 lugng va dinh loai duoc mot s6 chung vi sinh vat tai cdc “diém
nong”.
1.2. Pa dang vi sinh vat va cac phuong phap nghién ciru

Cac nghién ctu da dang vi sinh vat dat dang khai thac tinh da dang
chung loai va cac gen chiic nang cta cac vi sinh vat cling nhu truc tiép tir
dat. Méi ky thuat cé cdc wu, nhugc di€ém riéng. Su két hop cua mot s6 k§
thuat s&€ dem lai cdch ddnh gid tong quat hon vé da dang vi sinh vat. Da
dang vi sinh vat s€ duoc danh gia & muc thap khi chi sit dung cac phuong
phap phu thuoc nuoi cay. Chi xap xi 1% vi khuan (Davis va dtg, 2005) va
s6 nho vi ndm c6 thé nuoi cay dugc & phong thi nghiém (Hawksworth,
2001). C4c phuong phéap sinh hoc phan tir dang dugc st dung dé c6 hiéu
biét ddy du hon vé da dang vi khudn va vi ndm. Céc kj thuat DGGE, SSCP,
MPN-PCR, BOX-PCR va xdc dinh trinh tu gen da duoc ti€én hanh nhim
tim hiéu da dang vi sinh vat va gen chic niang trong cdc mau dat, bun
nhiém chat doc hda hoc ciing nhu trong cic cong thiic khir doc tai Da
Nang. Bén canh d6, phan lap, dinh loai mot s6 chung vi khudn va xdc dinh
su ¢c6 mat cua mot s6 gen chiic nang tham gia vao qua trinh phan hay céac
chat doc s€ cung cép thém dit liéu vé tinh da dang vi sinh vat trong dat va
bun nhiém chat doc héa hoc & san bay Da Nang.
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CHUONG 2. VAT LIEU VA PHUONG PHAP
2.1. Vat liéu va cong thic xu ly
- 9 mau dat tai bai nhiém (HDN1-HDN9), 10 mau bun ho A bi anh hudng
truc ti€p nudc tir bai nhiém (A1-A10), 2 mau bun hé B (B1-B2) va 1 méu
bun ho C (C1) it bi anh hudng truc ti€p nudc tir bai nhiém chat doc hdéa hoc
san bay Da Nang.
- 4 cong thitc xir Iy co lap va kich thich sinh hoc 0,5m’ (0,5DN1 dén
0,5DN4) va 1 cong thic doi chitng co lap 0,5m’ (0,5DN5). Dat dugc 14y &
1 di€ém tron déu va cho vao cac thung 0,5DN.
- Pat tai 5 vi tri & bai nhiém c6 nong do chat doc héa hoc khac nhau duoc
cho vao 5 cong thic xir 1y co lap va kich thich sinh hoc 1,5m’
(1,5DN1;1,5DN2; 1,5DN3; 1,5DN4 va 1,5DN)).
- 10 m® va 100 m® d4t tai 2 vi tri khdc nhau & bai nhiém dugc xt 1y “chon
1ap tich cuc” va dugc ky hiéu 1a 10DNT va 100DNT.
- MAu trong céc cong thitc xir Iy duoc thu thap & 4 thoi diém. Ba dot ddu moéi
dot cach nhau khoang 6 thang, dot thi tu cach dot thit ba khoang 30 thang.
- Céc sinh pham va héa chét dung trong nghién cttu cung cap boi hang, Mo
Bio, Invitrogen, Abgene, Promega, Fermentas, Fluka, Biorad, Applied
Biosystems v.v.
- Thi nghiém duoc thuc hién tai Vién Cong nghé sinh hoc, Phong nghién
cttu phan hay sinh hoc - Trung tdm nghién cttu bénh truyén nhiém
Helmholtz, Cong hoa lién bang Dic va phong ky nghé sinh hoc-Dai hoc
Cong giao Louvain, Vuong quoc Bi.
2.2. Phuong phap
- Phuong phap phan lap, nuoi cdy va dinh loai vi khuin st dung
dibenzofuran va cac chat tuong tu.
- Phuong phap phan tich da dang vi sinh vat trong dat, bun ho nhiém va
trong cdc cong thitc khir doc chat doc héa hoc bang phan hiy sinh hoc:
MPN-PCR, BOX-PCR, PCR-SSCP va PCR-DGGE.
- Phuong phdp x4c dinh cac doan gen #fdA, tftA(cadA) va gen ma hoa
enzym dioxygenase trong cdc mau dat va cac chiing vi khuan.
- C4c chuong trinh tin sinh hoc phan tich gen: Clustal X, Bioedit, Gendoc,
NJ, Blast, RDP v.v.
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CHUONG 3. KET QUA VA THAO LUAN

3.1. Pa dang vi sinh vat trong cac mau dat
3.1.1. Pa dang vi khudn xdc dinh bang ky thudt SSCP

Mau HDN4 va HDN6 kho hon, c¢6 do 6 nhiém cao hon va c6 miic da
dang vi khudn thap hon so vdi cdc mau khdc (hinh 3.1). Trinh tu 46 dong
DNA thuoc cidc 16p vi khuan Actinobacteria, Acidobacteria, o, B va -
proteobacteria. Vi khuan chi Burkholderia chi€m uu thé trong 9 mau dat
nhiém chit diét co chida dioxin & Pa Ning. Vi khuan st dung 2,4-D va
2,4,5-T phan lap tir dat nhiém chat doc da cam tai Florida (M§) c6 quan hé
gan giii v6i cac vi khudn chi Burkholderia (Rice va dtg, 2005).

HDN1 HDN2 HDN3 HDN4 HDN5 HDN6 HDN7 HDN8 HDN9
A 2 S 3

Hinh 3.1. Dién di d6 SSCP 9 mau dat nhiém, s6 ghi bén phai cac bang
DNA 1a tén cua cac dong duoc xac dinh trinh tu nucleotide.
Trong nghién cttu nay ciing phat hién duoc hai chi Rhodococcus va

Micobacterium, mot s6 vi khuan dat Frateuria, Nevsia, Bradyrhizobium,
Azospirillum va vi khudn wa axit Acidocella, Acidiphillum va
Acidobacterium (bang 3.1).
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Bang 3.1. M6i quan hé gitta mot s6 dong tach tir gel SSCP va céc vi khuén

da cong bo
Dong So Lép Vi khudn gén giii nhat
Genbank

27THDN7 DQ991279 .~ VK dét Acidobacteriaceae 1496-2 khong nuoi cay
30HDN8 DQ991282 S Acidobacterium capsulatum 161 khong nuoi cay
31HDN9 DQ991283 & Acidobacteriaceae WD257
32HDN9 DQ991284 & VK dat ring Acidobacterium khong nuoi cay
33HDN9 DQ991285 &  Vikhuén Ellin310
35HDN1 DQ991287 3. VK dat Acidobacterium 466-2 khong nuoi cay
41HDN3 DQ991292 S Vi khudn RCP2-90 khong nuoi ciy
24HDN3  DQ991276 > Mpycobacterium sp. 'Bavariae'
29HDN7 DQ991281 & S Micromonospora sp. IM-1078
43HDN4 DQ99129%4 =S Rhodococcus fascians D188
45HDN4 DQ991295 S R.opacus M213

26HDNS DQ991278 Azospirillum sp. TS7
28HDN7 DQ991280 = Alpha proteobacterium A0839

34HDN9 DQ991286 % o Acidocella sp. GS19h

38HDN2 DQ991289 &% Tzstrella.mol?llls B
47THDNS5 DQ991296 & = Bradyrhizobium elkanii BR3262

50HDN8 DQ991298 & Acidocella facilis ATCC 35904

STHDN8 DQ991299 & Acidocella sp. St1-2

53HDN7 DQ991300 Acidiphilium aminolytica 101"

IHDN2 DQ991255 VK chua dinh loai Burkholderiaceae 005-D
2HDN3 DQ991256 VK chua dinh loai Burkholderiaceae 005-D
3HDN4 DQ991257 Delftia acidovorans B

4HDN1 DQ991258 VK chua dinh loai Burkholderiaceae 005-D
SHDN2 DQ991259 VK chua dinh loai Burkholderiaceae 005-D
6HDN3 DQ991260 VK chua dinh loai Burkholderiaceae 005-D
7HDN5 DQ991261 w VK chua dinh loai Burkholderiaceae 005-D
SHDN7 DQ991262 g VK phan hity 2,4-D Burkholderiaceae TFD6
OHDN8 DQ991263 ~ VK chua dinh 102_11 Burkholderiaceae 005-D
I0HDN9 DQ991264 S VK chua dinh loai Burkholderiaceae 005-D
ITHDN2 DQ991265 § Burkholderia cepacia LMG 12615

12HDN3 DQ991266 &  B. glathei Hg 5

14HDNS5S DQ991267 § Burkholderia sp. S2.1

ISHDNS DQ991268 S B.caryophylli ATCC 25418"

16HDNS5 DQ991269 S B. caryophylli ATCC 25418

I9HDN6 DQ991271 B. caryophylli ATCC 25418"

18HDN6 DQ991272 Burkholderia sp. A6.2

20HDN7 DQ991273 Burkholderia sp. A6.2

22HDN8 DQ991274 B. caryophylli ATCC 254187

23HDN9 DQ991275 B. graminis CADIM"

25HDN4 DQ991277 B. kururiensis KP23T

17HDN5 DQ991270 Gammaproteobacterium Ellin5264

36HDN1 DQ991288 % o VK ving ré nho wr0008 khong nuoi cay
39HDN2 DQ991290 & § VK dat 7-03 dé khang vé6i Arsenic 7-03
40HDN2 DQ991291 8 § Gamma proteobacterium MN 154.3
42HDN3 DQ991293 Q) S VK ving ré nho wr0008 khong nuo6i ciy
48HDNS5 DQ991297 = Fulvimonas soli LMG 199817
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3.1.2. Pa dang vi ndm xdc dinh bang ky thudt PCR-SSCP.
HDN1 HDN2 HDN3 HDN4 HDN5 HDN6 HDN7 HDN8 HDN9

a5

1

F.J

— F—‘Z}—‘Q“

aL,

>—_—:1_4 -

uﬁiﬁq

Hinh 3.2. Dién di
. ~ d6 SSCP phan tich
da dang quan xa vi

ndm trong 9 mau

dat nhiém chat diét

cO chua dioxin.

36

Bang 3.2. Quan hé giita cdc dong tir gel SSCP va cdc vi nam dai dién

Dong

Ma so
GenBank

Nam gan giii nhat

1HDN?2
SHDN7
6HDN7
THDN?2
S8HDNO9
9HDN3
10HDN'7
11THDNI
12HDNS
13HDNI1
14HDN3
I5SHDN2
16HDN6
I7HDN2
18HDN7
19HDNO
20HDN3
21HDN4
22HDN6
23HDN2
24HDN3
25HDN9
26HDN7
27HDN9
36HDNS
44HDNS
45HDN1

DQ986919
DQ986920
DQ986921
DQ986922
DQ986923
DQ986924
DQ986925
DQ986926
DQ986927
DQ986928
DQ986929
DQ986930
DQ986931
DQ986932
DQ986933
DQ986934
DQ986935
DQ986936
DQ986937
DQ986938
DQ986939
DQ986940
DQ986941
DQ986942
DQ986943
DQ986944
DQ986945

Capnobotryella renispora UAMH 9870
Anguillospora furtiva CCM F-20483

Anguillospora furtiva CCM F-20483

Cladosporium staurophorum STE-U 3687

C. taurophorum STE-U 3687, Cudoniella clavus BM18#13,
Dong eukaryote RT3n2 khong nuoi cay

Phacidium coniferarum CBS320.53

Setosphaeria monoceras CBS 154.26

Aspergillus fumigatus ALI 57

Talaromyces leycettanus CBS 398.68

Penicillium commune IBT 15141

Hymenoscyphus ericae UAMH 8873

Phacidium coniferarum CBS320.53

Exophiala sp. NH3-6

Phacidium coniferarum CBS320.53

Tetrachaetum elegans 30-426

Nectria lugdunensis CBE98

Cordyceps sinensis RE2-4-3, N. lugdunensis CBE98
Fusarium oxysporum 26-1, N. lugdunensis CBE98
Coniochaeta ligniaria C8

Ophiostomatales sp. C6, Coniochaeta ligniaria C8
Ophiostomatales sp. C6

Phacidium coniferarum CBS320.53

Togninia minima CBS213.31

Lewia infectoria IMI 303186

Phacidium coniferarum CBS320.53

Dong RT3n2 khong nuoi cdy, C. staurophorum STE-U 3687
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Ciac mau HDN4, HDN5, HDN6 va HDN8 nam & gan khu vuc giita
bai nhiém c6 néng do chat doc héa hoc cao va mau 6 tinh trang kho nén cé
da dang vi ndm thap hon (hinh 3.2). Cac chi ndm troi trong 9 mau dat
nhiém goém  Penicillium, Aspergillus, Fusarium, Cladosporium,
Coniochaeta, Phacidium, Anguillospora, Nectria, Tetrachaetum (bang
3.2). Cac chat diét co va thudc trir sau cling ¢6 anh hudng dén quan xa vi
nam. Pa dang céc loai ndm giam di sau 10 nam quan sat dat nhiém chét da
cam tai kho chita & Mississippi (M§) va cdc loai ndm phé bién thudc cac
chi Penicillium, Mucor va Fusarium (Young, 2006).

Cac nghién ctu trude da phan lap duge vi ndm st dung cac chat doc
tir dat nhiém tai san bay Da Nang va cht yéu thuoc chi Aspergillus (Hoang
Thi M§ Hanh va dtg, 2004, Dang Thi Cam Ha va dtg, 2005).

3.1.3. DPa dang gen tfdA md héa enzym phdn huy 2,4-D
Bang 3.3. X4c dinh s6 luong ban sao doan gen #fdA trong dat nhiém chat

doc hoa hoc

HDN1 | HDN2 | HDN3 | HDN4 | HDNS | HDN6 | HDN7 | HDN8 | HDN9
367 | 1,31 x| 1,11 x| 1,06x |578x [599x |2,85x|5,27x]599x
x 10° 10° 10° 10° 10° 10° 10° 10° 10°
tauD- (0157:H7, BAO00O00O07)
20HDN1
24HDN9
21HDN2
frion Hinh 3.3. Phan tich
3HDN1
trame (MP134 papa, NC_005912) Eﬁ da dang doan gen
10HDN1 B
14HDN?7 < »
13HDN6 tfdA  trong  dat
12HDN5
11HDN4 . , .
19HDN? nhiém chat doc hoa
18HDN4 .
17HDNS5S R
tfdA-(S1.2, AY554195) a 7 A
tfdA- (RASC, U25717) hOC bang ky thuat
28HDNS5 §
27
27HDN3 & PCR-SSCP. M-
25HDN1 = )
i?gi?fZA pIJBl, AF029344) thang DNA Chuan
tfdA- (ESZ 4002, U32188)
u{tﬁq-((}g pl4'al,3 IAFp;§{757534215£;5) % X (ROChC).
tfdA- (TV1l, U65531) g
tfda- (P230, AF176240) =i
tfdA- (CS2, AF182758)
tfdA- (CS1, AF181982)
38HDN2
39HDN3 <
tfdAa— (HW13, AB074492) N
205, ‘|j|_—tfdAa—(HWl2, AB074491) 8
L trfdaa- (BTH, AB074493)
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So lugng ban sao doan gen #fdA trong 1 g dat nhiém tir 1,06 x 10° dén
5,99 x 10° va s6 lugng cao nhat 5,99 x 10° & 2 mau HDN6 va HDNO (bang
3.3). de Lipthay va dtg (2001) str dung k§ thuat MPN-PCR tuong tu va thay
ring, sO lugng ban sao gen #fdA dat 10°/ml nudc sau khi ¢6 bo sung 2,4-D.
Cac doan gen #fdA 16p I va II chiém uu thé va gen tfdAa chiém ty 1& nho
trong dit nhiém chat diét co chita dioxin (hinh 3.3). K&t qua nay ciing phu
hop vé6i da dang vi khuén trong 9 mau dit nhiém chat doc hoéa hoc.
3.2. Pa dang vi khudn trong cdc mdu bun ho
3.2.1. Pa dang vi khudn ky khi tiry tién

Cac méu bun h6é A c¢6 miic da dang vi khudn 16n hon so véi hai ho B
va C. Trinh tv mot s6 bang DNA trong cac mau bun ho ¢6 quan hé gan giii
voi nhiéu dong vi khuan khong nudi cdy cia cdc nhém
Alphaproteobacteria, Chlorobi, Chloroflexi, Sulfuricurvum, Fusobacteria
va Nitrospiraceae (hinh 3.4). Ngoai ra, mot s6 dong khac cé tuong dong
cao vdi cac dong vi khuan chua duoc xdc dinh.

Uncultured a-proteobacterium clone ADK-SGhO02-7

Uncultured bacterium clone MD2896-3m.37

Alc Hinh 3.4. Phan tich

83
Uncultured bacterium clone KM35B-318

Uncultured Chlorobi clone Sh765B-AG-111 da dang Vi khué\{n

AS8t

A2v cac mﬁu bun h6 khu

Uncultured bacterium clone ODP1227B19.11
vuc nhiem CDHH

B2b
A3l

bing k§  thuat
DGGE.  M-thang
U DNA Smart 200 bp.

Sulfuricurvum kujiense YK-1
100 [A7m
0.05 Alm

2

Uncultured bacterium clone Amb_16S_854 16S
B2q

A6a

3.2.2. Pa dang vi khudn khi loai clo Dehalococcoides

Cic vi khuan Dehalococcoides dugc tim thay trong cdc méu tram tich
nhiém dioxin. Tuy nhién, rit it vi khuan Dehalococcoides da dugc phan
lap. C4dc mau bun hd A ¢6 su da dang vi khuan khir loai clo 16n hon so véi
& hai ho B va C (hinh 3.5). K&t qua nay phu hop véi két qua & muc 3.2.1.
Heé so tuong dong di truyén nhém vi khuin Dehalococcoides trong céc
mau bun tir 28 dén 87,5%.
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A1 A2 A3 A4A5 M A6 A7TABA9AIOM BIB2CI

T

Hinh 3.5. Di€ém chi phan tir doan gen ma héa 16S rRNA vi khuin
Dehalococcoides trén gel DGGE va quan hé di truyén nhém vi khuén
Dehalococcoides trong cac mau bun ho khu vuc nhiém chat doc héa hoc.

Cac vi khuan Dehalococcoides dugc tim thay trong cdc mau trdm tich
nhiém dioxin. Tuy nhién, rét it vi khuan Dehalococcoides da duoc phan
lap. Cac mau bun ho A ¢6 su da dang vi khuan khir loai clo 16n hon so véi
& hai ho B va C (hinh 3.5). Két qua nay pht hop véi két qua & muc 3.2.1.
Heé so tuong dong di truyén nhém vi khuin Dehalococcoides trong céc
mau bun tir 28 dén 87,5%.
3.3. Bién dong cau triic quan xa vi khuan trong cac thir nghiém khur
doc dat nhiém chat doc héa hoc
3.3.1. Xac dinh cau tric quan xa vi khuan trong cac cong thic 0,5DN
bang ky thuat SSCP

Cong thitc 0,5DN4 va 0,5DNS5 c6 do da dang thap hon cac cong thic

khac (hinh 3.6). Hai cong thic 0,5DN2 va 0,5DN3 c¢6 ty 1& can d6i hon
giita nguon carbon khac nén cé 1& da thic ddy su sinh truéng cta nhiéu
nhém vi sinh vat. Thong qua nuodi cdy, da phan lap dugc 8 loai vi khuan
(bang Thi Cam Ha va dtg, 2005). Trén gel SSCP, s6 luong bang DNA
nhiéu hon va vi khuin thuoc 7 16p goém Alphaproteobacteria,
Betaproteobacteria, Gammaproteobacteria, Clostridia, Actinobacteria,
Bacteroidetes va Bacilli. Nhu vay, di€u kién xtt 1y c¢6é thuan lgi cho vi
khuén ki khi va ki khi ty tién phat trién. Trong cac cong thic déu thdy cdc
bang DNA dam va c6 quan hé gan véi vi khudn cdc chi Pseudomonas (P.
stutzeri), Burkholderia, Alcaligenes, Kerstersia, Delftia (hinh 3.6).
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11 1213 2-1222-33-13-2 3.3 4-14-2 43 5-1 5-2 53 —lgﬁég%i%gg_gacteﬁumcloneBC15.1.26 §
& B 3 3 | A 112 85DNg 3 3
D sgonomonas shahii CCUG 4357 §
121-0,5DN1-1 )
94—0,52]2_ 1-2 _

' 5
II I16

Alcaltgenes xylosoxidans Al

354 IN3-2
gurkholderm sp. SILP5

[S]

[=

=

S

z
DLI2IODGOI0.4d g

DLIIODGO2I0AdA

23°0,5DN5-3
5-0,5DN1-2
Comamonas denitrificans P17
| 1-0,5DN5-1
Delftm sp. AN3
8-0,5DN2- 3
3-0,5DN3-
8 uncultured %amma proteobacterium clone UN92
r 74-0,5
71-b,_5 DNI1-2
laquatic bacterium STS_EndoC_05
67-0
— fmone}la enterica Typhimurium 65946
18 0,5DN3-3
19-0,5DN1-1
16-0,5DN1-3
1 1-(()),5DN4-1
10-0,5DN3-1
ol Cttroba ;ler sec;lakz CDC 4696-86
\Esch ertc ia coli
87 — 76-0,5D]

F rateurta sp. WJ69
proteobactertum PI_GH1.1.A2
14-0,5DN:

68-0,5DN2-1 1505DN43

| DN
o - 6I§ IN3-2

=2 seudomonas putida ATCC 17390
) Bl S0P
i & | | sei omonas stutzeri DSM 51907
EXy & i 55-0,5DN3-2
5 : - 5420 DN3—

ON
Hlnh 3 6 P han tICh da dang Vl £ (10:1%3 GI:Iln‘fr?as aeruginosa LMG 124

-Pseudomonas citronellolis DSM 50332"'

45-0,5DN5-2
khuén trong céac cong thic 0,5DN L g w

2;
.Zp%ngomonas sp. oral clone FI012

S ~ A N A 2, 36 %%DN 5-3
bang k§ thuat SSCP va cay phat "EAE;%;NS:Z%V"V‘%%
. e 9 . N , N -Acidocella sp. St1-2
sinh loai cua cac dong tach tu gel HEGRENSE asion

DLI21oDqO30.4d0

\ i scoredgpnion P 103773 |3
N 7 2 d A . = S
SSCP va cac chung vi khuan dai 4|__E[«Rhadol%§fu§mpﬁ, DSM 44108 §3

. . %wdgcoccus sp. YK2 8

A - - A - 1 é‘?ogtftgmm po ulett ATCC 35295 | Clostridia

ién. , ... dén , tuong Ung popue

Lacto actllus plantarum RO7 | Bacilli
88-0,5DN2-1

Rglgsqtg%gm sp. PO Clostridia

vGi ba dot 1ay mau. 002

3.3.2. Cau tric quan xa vi khuan trong cac cong thitc 1,5DN xac dinh
bang ky thuat SSCP

Céc cong thitic 1,5DN4 va 1,5DN5 c6 do da dang vi khuén thip hon.
Cong thic 1,5DN1 ¢6 do da dang vi khuéan 16n nhat, miu dét ctia cong thiic
xtr 1y nay duoc 1ay tai mép cua bai nhiém c6 nong do6 chat 6 nhiém thap
hon mau & giita bai. Mau 1,5DN5 da dugc xac dinh ¢6 mic nhi€ém doc cao
nhat. Thong qua nudi cdy da phan 1ap dugc 8 loai vi khuan that va 2 loai xa
khuén & céc cong thic 1,5DN (Dang Thi Cam Ha va dtg, 2008). Tuy nhién,
s6 luong bang DNA nhiéu hon hén trén gel SSCP va thuoc 8 16p vi khuén
Alphaproteobacteria, Betaproteobacteria, Gammaproteobacteria,

Deltaproteobacteria, Acidobacteria, Bacteroides, Sphingobacteria va
Bacilli (hinh 3.7).
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65-1,5D1-1

U'lncul%l‘lred1 F]lexibacter sp. clone
4 }%g 1, gD4 1 TSL25 Sphingobacteria
114- 15D4 1
113-15D1-1

128 b 1061502 1

it . Bacterozd’fs sp 22C Bacteroides
05 08 07
8 =1 tll? 1,5D2-2
& 0 D!s omonas shahii CCUGA3457

Burkholderta sp. MN182.2
caryoghyllt ATCC 254187

Pauczmonas lemoignei LMG 2207"
138-1,5D5-3

1-11-21-3 2-12-2 2-3 3-1 3-2 3-3 4-14-2 4-35-15-25-3

104 8y In

o e ,

6 123 77-1,5D5—2 PB-proteobacteria

113 119 1y s Dei} fbacter per nens
126 0 oo igenes sp. 1

- 15D5 !
] I — L[132-1’5]5)41%5D1 3
i o Coramonas sp. MBIC 3885

oli
81-1,5D1-1
104-1,5D1-3
— Pseudomonas sp. XLDN4-9
111 1,5D3-3

1.5D4

N gisizudom(l)nas sp. P400Y-1 y-proteobacteria
) % Pseiidomonas stutzeri DSM 51907
122-1,5D3-3

91-1 5D2 1

S VS 1)
Hinh 3.7. Phan tich da dang vi Ergteuig aurantia IFOI3333

khuan trong ciac cong thic 1,5DN Bacllusp. 17154 Bucli
tdy doc dat nhiém CDHH bang ky 68‘”3””{ Gadius TUT1006

thuat SSCP va cay phit sinh loai cla [ pppshemiLAL

CaC dong taCh t u gel SSCP Va CaC Trlchiorobacterthlo3genes ATCC BAA-34
ching vi khuén dai dién. 1-1, 1-2...

dén 5-3, tuwong tng vGi ba dot lay

~ : Acidobacterium capsulatum 161
mau. i cidobactri

Unknown Actinomycete MC27

135

d-proteobacteria

a-proteobacteria

3.3.3. Cau tric quan xa vi khuan trong cac cong thie 0,5DN va 1,5DN
xac dinh bang ky thuat DGGE

0 dot 1ay mau thi tu, dat & cac cong thie 0,5DN va 1,5DN da duoc
phan tich quan xa vi khuan trén gel DGGE str dung cip m6i Com1, Com?2
nhu ¢ k§ thuat SSCP. Da dang vi khuén trong cong thitc 0,5DN4 thap hon
so vGi & 3 cong thitc x{r 1y con lai. Hai cong thic 0,5DN2 va 0,5DN3 c¢6 ty
1é can d6i hon gitta ngudn carbon, ngoai ra dit & cong thiac 0,5DN3. Cac
cong thic 1,5DN1, 1,5DN3 va 1,5DN4 c¢6 do da dang vi khuan cao hon so
vGi cong thic xur 1y 1,5DN2 va 1,5DNS5 (hinh 3.8). Hai mau 1,5DN3 va
1,5DN4 c6 do am cao hon cdc cong thitc khac, nén day c6 thé day la
nguyén nhan anh hudng dén da dang vi khuén trong 2 cong thitc xir Iy nay.
Cac dong vi khuan khong nuoi cay O cdc cong thitc 0,5DN va 1,5DN thuodc
6 16p Alphaproteobacteria, Betaproteobacteria, Gammaproteobacteria,
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Actinobacteria, Acidobacteria, Bacteroides va vi khuin chua x4c dinh vi
tri phan loai (hinh 3.8). Vi khuidn wa axit, vi khuin 16p
Alphaproteobacteria, Acidobacteria 1a cac vi khuan chi€m uu thé. Trong
céac cong thitc xr Iy déu thay céc chi vi khuan Burkholderia, Alcaligenes va
Comamonas thudc ho Burkholderiaceae. Ngoai ra, da phat hién cac dong
twong déng cao vé6i cdc vi khuan Corynebacterium va Chlorobi. Nhu vay, 2
k¥ thuat SSCP va DGGE st dung cung cap moi va thu dugc mot s6 két qua
da dang vi khuén tuong tu.

I I I IV V M VI VIVIIIX X M ﬂ_|Dysgonomonas mossii CCUG 43457

100 4-0,5DN3-4 Bacteroides

Uncultured Bateroidales bacterium

. 98 |:8 1,5DN4-4 KF-Gitt2-47

— Uncultured Chlorobz bacterium clone LC3-28

Uncultured bacterium clone 1-2A

1w 0 15-L5DN3

100  Uncultured bacterium clone S41 Acidobacteria
135-0,5DN5-4

Corynebactenm glutamicum NCIMB | 4ctinobacteria
75| 100 . 1,5DN2-4 10025

§ irochaetes sp. SA-8
61 ——10-0,5DN5-4

Acidiphilium cryptum ATCC 33463
100 [18-0,5DN5-4

36-0,SDN5-4
Rhodopila globiformis DSM 161

Unclassified
bacteria

100

p1dajovqoatosdoydyy

32-1 5DN3-4 |Unclasszf ed
100 Uncultured proteobactenum clone bacteria
17-1,5DN2-4 EV221H2111601SAH20

100 Gamma proteobacteria MN 1543
[30-1,5DN1-4

0 Salinisphaera sp. ARD M17
m—Lls-o,anM

N R . 100 14-1,5DN5-4

Hinh 3.8. Phan tich da daﬂg - 1000 ~Uncultured bacterium clone KD8-80

: 2 A . % 39-1,5DN4-4
vi khuan trong cic cong thirc 33-05DN1-4

< S ~ Fulvimonas soli LMG 199817
0,5DN va I’SDN bang ky 100 “Frateuria sp. EC-K130

— 100 Comamonas testosteroni ATCC 119967
o

149190q0aj00dp W w5

thllat DGGE va Cﬁy phét sinh 7 26-0,5DN4-4

loai cua cac dong tach tir gel o ﬁlﬁféﬁﬁﬁeisp frll §
DGGE va céc ching vi khudn =~ e
dai dién. I-V céac cong thic 0w = iﬁf’({f’s"]’;’ﬁi‘iw‘“”" ;?

O,SDN]_O’SDNS; VI-X: céic 96  Pandoraea pulmonicola LMG 18106

A . 89| 120-0,5DN2-4
cong thac 1,5DN1-1,5DNS 99 'Burkholderia vietamiensis TVV75T
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3.3.4. Bién dong cdu tric qudn xd vi khudn trong cdc thu nghiém chon
lap tich cuc qui mé 10 m’ va 100 m’

re e e
M 1-1 12 13 M 21 22 23 M — Flavghacigrilie sp.oral clone acteria
100 F lavobacterium ferrugineum Sphingo-

JOI00DNT-1 - ATCC 13524 bacteria
35-100DNT- 1
30-100DNT-3

96\IP. stutzeri A15
79 P stutzeri DSM 50238

)
Ch
—
g
pTI930RqO08301d-A

seudomonas sp. YG-1
1001p, cttronellolts RIDB3

14-10DNT-
100 Enterobacter sakazakii JCM1233
99 08 24- OODNT
100 22-10DNT-

I—Acmetobacter sp. LUH4616

1 65410 li Jis 5659-H = fproteo
IAlcali enes aecalls -
100 f) { :l ]

bacteria
Clostrzdmm sp. BN II
|S9 1i(t) 5 harolytica BOR-Y
oehngenia succ arolytica
100 100 93%72-10 ﬁ Y

78- 10DNT 1
Clostridium sp. LTR1
97 74-10DNT-1
68-10DNT-1 .
Sedimentibacter saalensis ZF2
100 75-10DNT-1

75 ~62-10DNT-1 -
Baczllus solfatarensis Soll
7 11-100DNT-3
100 10-10DNT-3
8-10DNT-3
B. benzoevorans NCIMB 12555

6-10DNT-3
5-10DNT-2

Rl

vIpLUSO] )

ITTTOo®Rdg

Hinh 3.9. Phan tich da dang vi khuan va cay phat sinh ching loai cdc dong
tach tir gel SSCP. 1-1, 1-2 va 1-3 tuong tng cac mau 10DNT-1, 10DNT-2
va 10DNT-3. 2-1, 2-2 va 2-3 tuong tng cac mau 100DNT-1, 100DNT-2 va
100DNT-3. M-thang DNA chuan X (Roche).

Miic da dang vi khudn cao nhat & 1an 14y mau ddu tién trong ca hai
qui mo xu ly. S6 Iugng cac bang DNA trén gel SSCP cao hon so véi 7
ching vi khuan da dugc phan lap (Pang Thi Cam Ha va dtg, 2005). Trinh
twy 37 biang DNA dia duoc xic dinh va thuoc 6 16p vi khuin
Betaproteobacteria, Gammaproteobacteria, Bacilli, Clostridia,
Sphingobacteria va Flavobacteria (hinh 3.9). Nhém vi khudn ki khi
Sedimentibacter dugc phat hién trong cong thic xur Iy khir doc bang cong
nghé “chon 1ap tich cuc”. Cic vi khuan thudc nhém Betaproteobacteria
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chiém wu th€ trong dat nhiém chat doc héa hoc va trong cic cong thic
0,5DN va 1,5DN. Tuy nhién, & cdc mau 10DNT va 100DNT, nhém vi
khudn nay dai dién mot phan nho quan xa vi khudn (hinh 3.9) va ¢6 thé
chiém uwu thé & giai doan ddu cta “chon lap tich cuc”. Vi khuin
Pseudomonas 1a nhém 16n nhat trong cdc quan xa vi khudn trong ca hai
cong thicc 10DNT va 100DNT va mot s6 dong gan giii véi loai P. stutzeri
c6 kha nang phan huy carbazol va dioxin.

3.3.5. Qudn xd vi khudn Dehalococcoides trong cdc cong thirc xit ly

M 10DNT M -Dehalococcoides sp. BHI80-15

1-10DNT

—
- ‘ \Dehalococcoides sp. TM-EtOH

6-10DNT

1 S 5-10DNT
3-10DNT
E 2-10DNT
: - 4-10DNT
—_— i—
3 Dehalococcoides sp. WL
grery 1 Uncultured Dehalococcoides clone DHC-kb1

— iani -Dehalococcoides ethenogenes 195

Dehalococcoides sp. IN18_A30_B

Dehalococcoides sp. H10

Dehalococcoides sp. FL.2
S - — Dehalococcoides sp. CBDB1

rank \Dehalococcoides sp. IN18_A96_B

Hinh 3.10. Phan tich quan xa vi khuan Dehalococcoides mau 10DNT va
quan hé giita cdc dong tach tir gel DGGE véi cdc vi khuan dai dién.

DNA t6ng s6 cua 9 mau dat (1,5DN1-1,5DN5; 0,5DN3; 0,5DNS3,
10DNT va 100DNT) & dot 14y mau thi 4 duge st dung dé nhan doan 16S
rDNA vi khuan Dehalococcoides. Tuy nhién, chi mau 10DNT thu dugc san
pham PCR, c6 thé do diéu kién ky khi t6t hon cdc cong thiic xir 1y khdc.
Sau bang DNA trong mau 10DNT (hinh 3.10) tuong dong tir 98% dén 99%
v6i hai chling vi khuan Dehalococcoides (195 va CBDBI1) ¢6 kha nang khir
loai clo cua dioxin/dibenzofuran.
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3.4. Pac diém sinh hoc ctia mot s6 chung vi khuan phan lap tir dat va
bun nhiém chat doc héa hoc
3.4.1. Phdn ldp va xdc dinh khd nang phdn huy dioxin va cdc hop chdt
twong tu ctia ba ching vi khudn

Cac PCDD/F dioxin dac biét 1a 2,3,7,8-TCDD danh dau phong xa chi
duoc sir dung & cac phong thi nghiém dac biét nén DBF va DD la hai chat
mo hinh duoc str dung d€ nghién citu. Hai ching vi khuan HDN3 va DMA
dugc phan 1ap tir mau dat hén hop tir bai nhiém va ching vi khuan Ao3
duoc phan lap tir bun ho A (khu vuc mau A1-A3).
3.4.1.1. Dinh loai chiing vi khudn Ao3
Thermobacillus xylanilyticus XET (AJO05795)

2,
P. naphthalenovorans DSM3AF353681) 2 %54%
560,
91 | Paenibacills . YK19 (AB0SI336) R
0 1L puenibacillussp. YK12 (ABO91333)  freis DSMI13953T Ar00gs)
Paenibacillus sp. Y5 (AB091334) %@g
9 Paenibacillus sp. Ao3 (EF208754) @x\@
Paenibacillu sp. HMI (AY283261) o
92 | 100 [Pl JOMOT? (ABOTSI) g
P.validus ATCC29948 (X60617) A ;éé
"Qé]\
P. elgii SDI7 (AY090110) &
Buviscosus ATCC 51155
P. koreensis KCTC2393 s
2
Ly 100 'Bacillus ehimensis IF015659 g
fh,gggq

P subsp. larvae DSM7030 (AB073205)
Hinh 3.11. Cay phat sinh chung loai chiing Ao3 (A) va DMA (B) va cac
ching vi khuén dai dién dua trén so sdnh gen ma héa 16S rRNA.

Ching Ao3 c6 t€ bao hinh que, kich thuée 0,53 - 0,6 um x 1,67 - 2,8
um). Trinh tu doan gen 16S rRNA chiung Ao3 tuong dong 96% véi cac
chung thuoc chi Paenibacillus nhu HM1, JCM9077 va YKS5 (hinh 3.11A).
Duya trén dic diém hinh thdi va trinh tuv doan gen 16S rRNA, chiing Ao3
thuoc vé chi Paenibacillus va duoc dat tén 1a Paenibacillus sp. Ao3.
3.4.1.2. Dinh loai chiing vi khudn DMA

Chiung DMA ¢6 t€ bao hinh cau, kich thuéc 0,27-0,53 pum. Trinh tu
doan gen ma héa 16S rRNA cuia ching DMA tuong dong 97,3% véi chung
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Janibacter limous DSM 11140", 97,5% v6i Terrabacter sp. YK7 (hinh
3.11B). Vi khuan ctia 2 chi Janibacter va Terrabacter c6 mic tuong dong
rat cao khi so sénh trinh tu gen 16S rRNA (Lang va dtg, 2003). Dua trén
dac diém hinh thdi va trinh tu doan gen 16S rRNA, ching DMA dugc xép
vao chi Terrabacter va c6 tén la Terrabacter sp. DMA.
3.4.1.3. Dinh loai chiing vi khudn HDN3

Chung HDN3 ¢6 t&€ bao hinh cdu nham, kich thuéc 0,27-0,53 um.
Trinh tu doan gen 16S rRNA cua ching HDN3 tuong dong 98,4% véi
ching R. rhodochrous ATCC 271" va 94% vé6i ching SAO101. Vi khuan
chi Rhodococcus stt dung dioxin gom cac chung SBUG 271, SAO101,
TUT581, YK2 va HAO1 (Hiraishi, 2003). Dua trén dic diém hinh thdi va
so sanh trinh tu gen 16S rRNA, chung HDN3 dugc x& vao chi
Rhodococcus va c6 tén 1a Rhodococcus sp. HDN3.
Terrabacter sp.YK-3 (AB070459)
R. coprophilus DSM 4334" (X80626)

ol R zopfii ATCC51934" (X81934) Hinh 3.12. Cay

Rhodococcus ruber DSM43338" (X80625) phat sinh chﬁng

Rhodococcus sp. HDN3 (EF065609) loai Chﬁng HDN3
100 | R. pyridinovorans PDBY" (AF173005)
83 IR, rhodochrous ATCC 271" (X81921)

va cac chung vi

khuan
R rhodnii ATCC 350717 (X81935)

00111100 -R. erythreus DSM 43066" (X79289)

Rhodococcus  dai

R erythropolis DFA9 (AB180237) di¢n
78 R. equi ATCC 6939" (X80603)
69 L— Rowratislaviensis NCIMB 13082" (237138)

3.4.1.4. Khd ndng su dung cdc mot so chdt vong thom khdc

Mot s6 hop chit vong thom 1a cic chat 6 nhiém doc hai trong moi
truong. Ba ching vi khuin Ao3, DMA va HDN3 sir dung duoc carbazol,
biphenyl va khong st dung 2,4-D, 2,4,5-T va dich chiét dat chita dioxin.
Hai ching Ao3 va DMA st dung duoc PCP va 2,4-DCP, hai chung Ao3 va
HDN3 st dung duoc fluorene. Chung HDN3 str dung dioxin va 2-CDD nhu
12 ngudn carbon va niang lugng duy nhat, moi trudng duc hon va chuyén
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mau vang. Sinh trudng ctia chung Rhodococcus sp. HDN3 trén moi truong
mudi khodng chita dioxin dat cao nhit sau gan 2 tuan nu6i cdy (hinh 3.13).

0147 0D 600 nm

0,12 - Hinh 3.13. Kha nang
01 - sinh truong cua chung
0% Rhodococcus Sp.
0,06 - L
004 | HDN3 trén moi truong
002 - ‘ muoi  khoang chua
Negy o
0 T T T T T T \ \ leXlIl

0 2 4 6 8 10 12 14 16
3.4.1.5. Khd nang phdn huy dibenzofuran ciia 2 chiing vi khudn DMA
va HDN3

Sau 24 gio chung HDN3 da phan hiy hoan toan 4 mM DBF. Chiing
DMA phan huy 71,54 % va 100 % luong DBF sau 24 gio va 48 gio nudi
cdy (bang 3.4). Ching vi khuan Paenibacillus sp. YK5 phan huy hoan toan
2 mM DBF sau 34 gio nuoi cay (Iida va dtg, 2006).

Bang 3.4. Phan hity DBF cua hai chiing vi khuan DMA va HDN3

Thoi gian DMA HDN3
(gi0o) Dién tich Phan huay Dién tich Phan hay
peak (%) peak (%)
0 1.458.824 0 1.777.303 0
24 415.127 71,54 0 100
48 0 100

3.4.1.6. Xac dinh trinh tw doan gen mad hoa enzym dioxygenase tu ba
chiing vi khudn Ao3, DMA va HDN3

Oxy hoa kép vi tri géc DD va céc hgp chat tuong tu duoc quan tam
dac biét vi cdc san pham trung gian di ti€p vao chu trinh Creb. Cip moi suy
bién DIOXY-F va DIOXY-R da duogc thiét k€ dé nhan doan gen ma hoa
enzym dioxygenase tham gia budc dau tién ctia phan huy cic hgp chét
vong thom. Poan gen nhan 1én tir ching Ao3 tuong dong 93% vdi trinh tu



20

dong PCR C89 gen ahDO ma hoa ti€u don vi o hydrocarbon dioxygenase
cua chung Paenibacillus sp. YKS5 (hinh 3.14A). Trinh tu doan gen nhan 1én
tr chung DMA tuong dong 97% vé6i gen dbfAl ma hoa ti€u don vi alpha
dioxygenase goc cua cdc chung vi khuidn Rhodococcus sp. DFA3,
Terrabacter sp. DBF63, Rhodococcus sp. YK2 (hinh 3.14B).

———ahDO-Paenibacillus sp. YK clone 942 (AB201839) carda-Fseudomonas sp. CALD (D8S064)

dbfA1-Rhodococcus sp. YK2 (AB070456)

| ~Paenibacillus sp. A3 (AF203474)
{ dbfAl- Rhodococcus sp. DFA3 (AB181127)
ahDO-Paenibacillus sp. YKS clone C89 (AB201841)

dbfAl-Terrabacter sp. DBF63 (AB054975)

dod4-Rhodococcus sp. SAO101 (AB110633)

Terrabacter sp. DMA (EF200064)

—— phdd-Nocardioides sp. KP7 (AB031319)

phdd-Nocardioides sp. KP7 (AB017794) B

dbfAI -Rhodococcus §p. DFA3(AB181127) dxnA I-Sphingomonas wittichii RW1 (X72850)
(MS dbfd I-Terrabacter sp. DBF63 (AB09S015) = bphA1-R- erythropolis TA421 (D88021)
Hinh 3.14. Cay phat sinh ching loai gitta mot s6 trinh tu ma héa tiéu don

vi enzym alpha dioxygenase va trinh tu nhan 1én tit chung Ao3 (A) va
chung DMA (B) st dung cap mo6i DIOXY-F va DIOXY-R.

dxnA12-Sphingomonas sp. RW1 (X72850)

Hinh 3.15. Cay phat sinh

-Rhodococcus sp. HDN3 (EF200065) )
chung loai gilta mot so
dbfA-Terrabater sp. DBF63 (AB054975) . 5 L
trinh tv gen ma hoa ti€u

dbfA1-Rhodococcus sp. YK2 (AB070456) don  vi enzym alpha

“dbfAI-Rhodococcus sp. DFA3 (AB181127) dioxygenase va trinh tu
dbfA1-Terrabacter sp. DMA (EF200064) nhan 1én tir chung HDN3
phdA-Nocardioides sp. KPT (AB017794) str dung cap moi DIOXY -

= dfdA1-Terrabacter sp.YK3 (AB075242) F va DIOXY-R.

DPoan gen nhan 1én tir chung HDN3 tuong dong cao v6i gen dbfAl ma
héa tiéu don vi alpha dioxygenase goc cta cac chung Terrabacter sp.
DBF63 (99%) va chung Rhodococcus sp. YK2 (98%) (hinh 3.15). Cac
ching vi khuan Paenibacillus sp. YK5, Rhodococcus sp. (DFA3 va YK2)
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va Terrabacter sp. DBF63 da dugc ching minh la c¢6 kha nang st dung
DBF va céc chat tuong tu.
3.4.2. Mt s6 dic diém sinh hoc va gen tham gia chuyén hoa chat diét
¢6 tir cac chiing vi khuin sir dung chat diét ¢cé hoic DBF va cac chit
twong tw
3.4.2.1. Dinh logi hai chung vi khudn DNB19 va DNB20 sir dung 2,4-D
va PAH

Hai ching vi khuadn DNB19 va DNB20 sir dung 2,4-D va PAH thuoc
bo suu tap giong cua nhém thuc hién cac dé tai lién quan dén xu ly chat
doc hoa hoc, Vien Cong nghé sinh hoc. Khuén lac 2 ching vi khudn nay cé
mau vang chanh. Chung DNBI9 tao vong phan giai phenanthrene,
anthracene va fluoranthrene va chung DNB20 chi cé vong phan giai doi véi
phenanthrene. Hai ching trén gi6ng hét nhau vé cdc bang DNA (hinh
3.16A), trinh tu doan gen 16S rRNA véi 2 ching Arthrobacter sp.
(TM4_1 va TM5_1) (hinh 3.16B). Nhu vay, 2 ching vi khuan DNBI19 va
DNB20 thudc chi Arthrobacter va c6 tén la Arthrobacter sp. DNB19 va
Arthrobacter sp. DNB20.

DNB19 DNB20 —————A. mysorens LMG 16219 Hinh 3.16. Dién
- (AJ639831) '

L A. protophormiae SSCT48 (AB210984) di do sin phém
BOX-PCR (A) va

Arthrobacter sp. BWDY-45 (DQ314547)
cdy phat sinh

Arthrobacter sp. DNB20 (EF065610 ) chun g loai hai

Arthrobacter sp. TM5 1(DQ279377)  chung ~ DNBI19,
DNB20 va mot so

Arthrobacter sp. TM4 1 (DQ279378)

ching dai dién

0.0002
0! .
Arthrobacter sp. DNB19 (EF073264)  Ch1  Arthrobacter

A B
3.4.2.2. Su ton tai cuia cdc gen tfdA va tftA(cadA) o chung DNB19
San pham PCR nhan gen cadA tir ching DNB19 twong dong 93% vdéi
gen cadA cua chung Sphingomonas sp. B6-10 (hinh 3.17). Cac nghién ctiu
truéc day méi chi phat hién gen cadAB trong chi vi khuan Sphingomonas
va Bradyrhizobium (Itoh va dtg, 2004). Trinh tu axit amin suy dién tir doan
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gen cadA ching Arthrobacter sp. DNB19 tuong dong 48% véi TftA cua

chung vi khuan B. phenoliruptrix AC1100.

tfdA-Ralstonia sp. 80 (AY238497)
— ———————tfdAa-Bradyrhizobium sp. HW13 (AB074492) Hinh 3.17. Moi
1fdA-VK khong nudi cdy S1.2(AY554195)

quan hé phat

tfdA-Delftia sp. PAa (AY078159)

tfdA-Arthrobacter sp. DNB19 (EF375720) sinh chung loai
tfdA-Burkholderia sp. Ff54 (AB212780) gen lfd A Vi
tfdA-Burkholderia sp. RASC (U25717)

VK khong nuéi chy HSO1 (AB088553) cadA o chung

cadA-Sphingomonas sp. 1602 (AB212781) Arthrobacter

cadA-Sphingomonas sp. B6-10 (AB119241) DNBI19 R
Sp. va
cadA-Arthrobacter sp. DNB19 (EF375719) p

cadA-Sphingomonas sp. TFD44 (AB119243) cic vi khuan
0.05 cadA-Sphingomonas sp. TFD26 (AB119242) khic

— cadA-Bradyrhizobium sp. HW13 (AB062679)
Trinh tu san phadm nhan gen #fdA tir ching DNB19 tuong dong 94%

VO tfdA cua cac chiung vi khuan Burkholderia sp. RASC, Burkholderia sp.
Ff54 (hinh 3.17).
3.4.2.3. Su ton tai cua cdc gen tfdA va tftA(cadA) trong ba chung vi
khudn Ao3, DMA va HDN3
3.4.2.3.1. Trinh tu doan gen tfdA

Poan gen #fdA cua 2 chung Ao3 va DMA tuong dong 98% véi trinh tu
tfdA & chung C. negator JMP134. Doan gen #fdA & chung HDN3 tuong
dong 99% vé6i doan gen tfdA cua ching Burkholderia sp. RASC (hinh
3.18A).
3.4.2.3.2. Trinh tu doan gen giong cadA

Chi 2 ching Ao3 va DMA thu dugc san pham PCR nhan doan gen
cadA va da dugc xac dinh trinh ty. Trinh tu nucleotide doan gen giong
cadA &2 ching Ao3 va DMA chi tuong dong cao véi doan gen giong cadA
dong HSO7 tir DNA mau bun hoat tinh c6 bé sung 2,4-D, mic tuong dong
lan luot 1a 99% va 86% (hinh 3.18B). Miic tuong dong trinh tu axit amin
suy dién tir doan gen giéng cadA 6 2 ching Ao3, DMA va 2 ching vi
khuan dai dién Bradyrhizobium sp. HW13, B. phenoliruptrix AC1100 1an
luot 1a 54%, 43%, 51% va 37%. Cac chat diét co 2,4-D, 2,4,5-T duoc dua
vao st dung tir gan 70 nam qua va nhiéu nghién cttu da chiing minh duoc
qué trinh chuyén gen phan hily 2,4-D trong tu nhién gifta cdc vi sinh vat c6
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kha nang su dung 2,4-D sang cédc vi sinh vat dat binh thuong khac (de

Lipthay va dtg, 2001).

tfdA-Arthrobacter sp. DNB19 (EF375720)

tfdA -Delffia sp. P4a (AY078159)
tfdA-Rhodococcus sp. HDN3 (EU372722)
tfdA-Burkholderia sp. Ff54 (AB212780)

tfdA-Burkholderia sp. RASC (U25717)

A
100 tfdA-Wauteria sp. IMP134 pJP4 (AY36503)
68
1fdA-VK dat khong nudi cdy, dong 34HDN1 (EF3600743)
66
1fdA-Ralstonia sp. M10-VN2-1W (AB299627)

100

—tfdA-Terrabacter sp. DMA (EU372721)

~tfdA-Paenibacillus sp. Ao3 (EU373723)

0.02
H

1fdA- VK dét khong nudi cy, dong S1.2 (AY554195)

——cadA-Terrabacter sp. DMA (EU372720)

cadd-like gene-VK khong nubi ciy, dong HS07 (AB088554)
o
cadA-Paenibacillus sp. Ao3 (EU372719)
cad4-Arthrobacter sp. DNB19 (EF375719)
B
rcadA-Sphingomonas sp. 1602 (AB212781)

LcadA-Sphingomonas sp. B6-10 (AB119241)

cad4-Sphingomonas sp. TED44 (AB119243)

0.05

100
cad4-Sphingomonas sp. TFD26 (AB119242)

cad4-Bradyrhizobium sp. HW13 (AB062679)

Hinh 3.18. Cay phét sinh chung loai gen #fdA (A) va gen giong cadA (B)
cua 3 ching vi khudn Ao3, DMA, HDN3 va mot s6 ching dai dién.

Nhu vay, két qua trong nghién cttu nay ciing gép thém bang chiing vé
su trao doi vat liéu di truyén trong dé c¢6 cdc gen tham gia phan hiy cic
chét diét co trong cdc vi khudn & dit nhiém chat doc héa hoc tai san bay

ba Nang.

KET LUAN
1. Tai bai nhiém chét doc hda hoc & san bay Da Nang dit 6 nhiém & mic
do thap hon ¢6 su da dang vi sinh vat cao hon. Vi khuén trong dit nhiém
thudc céac 16p Actinobacteria, Acidobacteria, o, fva y-proteobacteria va
vi khuan ho Burkholderiaceae chi€ém uu th€. Cdc chi vi ndm pho bién
gom Penicillium, Aspergillus, Fusarium, Cladosporium, Coniochaeta,

Phacidium, Anguillospora, Nectria, Tetrachaetum. SO luong ban sao gen
tfdA trong dat nhiém tir 1,06x10° dé€n 5,99x10° MPN/g dat va gen tfdA

16p I va II chiém uu thé.

2.Ho6 A chiu anh hudng truc tiép nude tir bai nhiém c6 su da dang vi khuin
ky khi tuy tién va Dehalococcoides cao hon so v6i 2 ho B va ho C it bi
anh hudng. Mot s6 dong vi khudn & biun hé thuoc cic 16p a-
proteobacteria, Chlorobi, Chloroflexi, Sulfuricurvum, Fusobacteria,
Nitrospiraceae va vi khuan chua xac dinh.

3.Da ¢6 su thay doi cdu triic quan x4 vi khudn & trong cic cong thitc xir ly
va gifta cdc dot 14y mau. Vi khudn ho Burkholderiaceae va vi khuan chi
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Pseudomonas chiém uu thé & cac cong thic xtr 1y 0,5DN va 1,5DN. Vi
khuian 16p Betaproteobacteria chiém ty 1&¢ thdp va vi khuén
Pseudomonas 1a nhom uu thé trong hai cong thic 10DNT va 100DNT.
Céac vi khudn ky khi va ky khi tiy tién da duoc phat hién & cdc cong thic
0,5DN va 1,5DN va chiém uu th€ & hai cong thitc 10DNT va 100DNT.
D3 phat hién dugc 6 dong vi khuan khir loai clo Dehalococcoides & cong
thicc 10DNT.

4.Ba chung vi khuin sit dung DBF Ao3, DMA va HDN3 thudc céc chi
Paenibacillus, Terrabacter va Rhodococcus. Ba chiing nay st dung duoc
mot s0 hop chat vong thom. Chung HDN3 su dung dioxin va 2-
chlorodibenzo-p-dioxin nhu l1a nguon carbon va nang lugng duy nhét.
Chung HDN3 va DMA phan huy hoan toan 4 mM DBF sau 24 va 48 gio
nuoi cdy. Cac doan gen ma héa dioxygenase cua 3 chung Ao3, DMA va
HDN3 tuong dong cao véi gen ahDO va dbfAl ma hdéa enzym
dioxygenase vi tri géc & cac chung c6 cung vi tri phan loai.

5.Poan gen tfdA cla 2 chiung vi khuian Ao3 va DMA thudc 16p I gen #fdA
va doan gen ffdA & ching vi khuan HDN3 thuoc 16p 11 gen #fdA. Poan
gen giong cadA & 2 ching vi khuin Ao3 va DMA tuong déng 99% va
86% vo6i trinh tu doan gen giong cadA dong HSO7 tir DNA mau bun hoat
tinh c6 bo sung 2,4-D.

6.Hai ching vi khuan DNB19 va DNB20 sir dung 2,4-D va PAH giong hét
nhau vé trinh tv doan gen 16S rRNA, san pham BOX-PCR va thudc chi
Arthrobacter. Trinh tu doan gen t#fdA & chuing DNB19 thuoc 16p II gen
tfdA. Trinh tu doan gen cadA & chiing DNBI19 tuong dong cao véi gen
cadA tr chung Sphingomonas sp. B6-10. Trinh tu axit amin suy dién gen
cadA cua ching DNB19 tuong dong 48% vdi trinh tu axit amin TftA cla
ching vi khuan phan htty 2,4,5-T B. phenoliruptrix AC1100.

KIEN NGHI

- Tiép tuc nghién citu bién dong vi ndm trong cac cong thic khir doc bang
phan huy sinh hoc.

- Phan loai bon ching vi khuidn Ao3, DMA, HDN3 va DNB19 dén loai
hoac dudi loai.

- Phan tich cdc san pham phan hily DD va 2-CIDD ctia ching HDN3 va
tim hiéu kha nang ting dung clia bon chung vi khuidn Ao3, DMA, HDN3
va DNBI9 trong xtr 1y & bioreactor khir doc dat nhiém chat diét cd chia
dioxin.
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