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DIET CO/DIOXIN XU LY BANG BIOREACTOR HIEU KHI
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TOM TAT

LVign Cong nghé sinh hoc

Chung vi khuan HR5.1 dwoc phan lap tir bioreactor xir Iy dat nhidm chit doc hoa
hoc & san bay Pa Ning. Chang HR5.1 thudc nhom vi khuan Gram am, khuan lac
tron, c6 mau trang duc, duong kinh tir 1,9-2,1mm. Té bao ching HR5.1 ¢6 hinh
que ngan vai chiéu dai 1a 1,6-1,9 pm va chiéu rong 1a 0,5-,6 um. Duya trén mot sb
dic diém hinh thai va trinh tu nucleotide cua gen ma héa 16S rRNAt éy du, vi
khuian HR5.1 c6 do twong ddng cao so véi cac chung thudc chi Pseudomonas va

no dugc dat tén la Pseudomonas sp HR5.1.

Tir khoa: Pseudomonas, 2,4,5-T, Bioreactor, chat diét cé/dioxin, 16S rRNA.

1. MO bAU

Trude day trén thé g|0| ding nhu ¢ Viét
Nam, vi¢c phan loai vi sinh vat chu yeu
van dua vao déc diém hinh thai,d dc diém
nuoi Cay sinh ly, hoa sinh... Viéc phan
loai nay co nhleu uu dlem xong ding co
nhitng nhuoc diém nhat dinh. Chang han
mot Chung vi sinh vat nao d6 vé mat hinh
thai rat gan voi chi nay nhung khi phan
tich & mac do phan ta thi lai thugc chi
khéac. Cung vé6i su phét trién cua sinh hoc
phan tir va cdng ngh¢ gen, phuong phap
phéan loai hoc phan tir da rad oi cha yéu
dua trén cac ky thuat phén tich DNA.
Phuong phap thuong dugc sir dung trong
nghién cuau phan loai va da dang vi sinh
vat la dung cac ky thuat phén tir nhu phan
tich trinh tu gen 16S rRNA, k¥ thuat di¢n
di trén gel bién tinh nong do (DGGE),
dién di trén gel bién tinh nhiét do
(TGGE)... Vigc dinh tén cac loai vi sinh
vat dua trén ciu trdc gen 16S rRNA co
nhiéu thuan loi, dic biét 1a rit ngan thoi
gian nghién cuu. Tai phong Céng nghé
sinh hoc moi truong thuoc Vién Cong
ngh¢ sinh hoc, phuong phap phan loai vi

*Nghiém Ngoc Minh, Tel: 0988886930;

Email: nghiemminh@ibt.ac.vn

S6 hoa bdi Trung tdm Hoc liéu — Dai hoc Thai Nguyén

sinh vat dua trén viéc so sénh trinh tu
nucleotide cua gen ma hoa 16S rRNA &
duoc ap dung va thu dugc nhleu két qua
c6 gia tri [2, 3] Nham cung cip thém
thong tin veé vi sinh vat c6 mgt trong
bioreactor hiéu khi xur 1y dat nhiém chat
diét co/dioxin, tap doan vi sinh vat va
mot s chang sinh vat & du oc nghién
ctru. Trong bai bao nay chung téi trinh
bay két qua phan lap va phan loai dua
trén mot sé dac diém hinh thai va trinh
tw gen md hoa 16S rRNA day du cua
chung vi khuan HRS5.1 phan lap tu
bioreactor hiéu xu ly dat nhidm chat
di¢t co/dioxin & qui mo pilot ma dat 6
nhiém d Iay tir khu vuc nhiém doc cua
san bay Da Nang.

2. NGUYEN LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Nguyén li¢u

Chuang vi khuan, duoc ky hi¢u la HR5,1
dugc phan 1ap tor dat trong bioreactor hiéu
khi dang xu ly dat nhiém chat digt
coldioxin & qui mo pilot 150/kg. Dt 6
nhiém chit diét co/dioxin duoc thudc san
bay ba Nang, day la mot trong cac noi
dung cua dé tai cip vién KH&CN Viet
Nam “Nghién ctu xu ly tay doc mot )
hop chit hitu co chta clo biang céc
phuong phap hoa hoc va sinh hoc tién
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tién” d o Bang Thi Cam Ha va cong su
thuc hién.

Moi truong SH1/5 c6 chira 200ppm 2,4,5-
Trichlorophenoxyacetic acid (2,4,5-T) duoc
sir dung cho cdc nghién cau trong cbng
trinh nay.

Sir dung moi xudi 27F: 5° AGA GTT
TGA TTC MTG GCT CAG 3’ va moi
nguoc 1492R: 5° GGY TAC CTT GTT
ACG ACTT 3 ’dé phan loai phan ti
chung HR5.1.

2.2. Phwong phap

Phan lap

Vi khuan duoc phan lap theo phuong
phép lam giau nhiéu. Can 5g dit tur
bioreactor dang xtr ly cho vao binh tam
glac 250ml chtra 50ml moi truong SH1/5
c6 bd sung 200ppm 2,4,5-T, nudi lic 3-5
ngay & 30°C. Chuyén 10% giong & lan
lam glau thir nhat sang binh lam giau lan
hai va lan thtr ba. Sau lan 1am giau thir ba
lay 0,5ml dich nudi cay pha Ioang va gat
trén moi truong SH1/5 thach co bd sung
2,4,5-T. Nudi ¢ 30°C trong 3-5 ngay, cac
khuan lac moc riéng r& s& duogc tach ra
nudi trén moi truong dich SH1/5. Kiém
tra do sach cua chung vi khuan dudi kinh
hién vi quang hoc.

Quan séat hinh thai té bao
Hinh théi té bao chang vi khuan duoc
quan sat dudi kinh hién vi dién tir quét

JSMLYV 5410 véi su hop tac cua Vién 69,
B Tu Lénh Lang.

Phan logi vi khudn dya vao gen ma hoa
16S rRNA

Téach chiét DNA tong s theo phuong
phép cua Sambrook va Russell 2001 [7].
DNA dugc tinh sach va tién hanh phan
rng PCR Vi cap moi 27F va 1492R.

Piéu kién cua phan ung PCR dugc tlen
hanh nhu sau; hon hop PCR voi téng thé
tich la 25pl gdm: 1 pl mdi mdi loai, 2,5 pl
hon hgp dNTPs, 2,5 ul dém PCR, 3 pl
MgCly, 0,2 pl tag polymerase, 1 pl DNA
tong so cua vi khuan. Phan tng dugc thyc
hién trén may PCR 9700 véi chu trinh
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nhiét nhu sau: buéc 1: 95°C trong 5 phat,
buéc 2: 94°C trong 1 phut, buéc 3: 55°C
trong 1 phut, budc 4: 72°C trong 1 phit
30 giay, budc 5: 1ap lai 30 lan tir bude 2
dén budc 4, busc 6: 72°C trong 8 phit,
budc 7: 4°C dé qua dém.

San pham caa phan tng PCR duoc dign di
kiém tra trén gel agarose nong do 1%,
nhuém gel bang ethium bromide va duoc
quan sat dudi anh dén tur ngOal San pham
PCR duoc gan truc tiép vao vector pBT
nho enzyme T4-DNA ligase, san pham
duoc bién nap vao chung Ecoli DH5a va
chon loc trén méi truong LB dac cd chua
50mg/I_ampicillin, 80mg/l X- gal nuoi &
37°C qua dém. Téach chiét va 1am sach
DNA plasmid theo Kit Plasmid DNA
purification. Xac dinh trinh tu nucleotide
cia gen trén may doc trinh tu tu dong
ABI PRISM 3100 Avant Data Analyzer.
So sanh trinh ty nucleotide cta doan gen
16S rRNA cua chung vi khuan HR5.1 voi
cac trinh ty nucleotide cia doan gen 16S
rRNA tuong rng tai ngan hang gen quéc
té EMBL.

3. KET QUA VAO THAO LUAN

3.1. Phan lap chang HR51 tir
bioreactor xir ly dat nhiém chat déc
hda hoc

Tu ngUOn dat trong ba bioreactor xir ly
dat nhidm chat doc héa hoc, duoc Ky hi¢u
la HR3, HR4, HR5. Ching tdi tién hanh
lam giau thu nhén duoc ba tap doan vi
sinh vat ¢4 khd ning phat trién trén moi
truong SH1/5 ¢6 bd sung 2,4,5-T. Ching
t6i nhan thiy tap doan vi sinh vat ¢
reactor HR5 phat trién manh nht trong ba
tdp doan duoc lam gidu do d6 ching toi
chon tap doan HRS dé tién hanh phan lap
chang vi khuan phuc vu cho nghlen cau
tiép theo. Ching tdi da chon loc va _phan
lap chang HR5.1 la chung phét trién tét
trén moi truong co 2,4,5-T.

Lam gidu lan 3

Lam gidu lan 3 Lam gidu lan 3
HRS5 - 245-T HR4 -24.5-T
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Hinh 1. Kha ning phat trién cua tap
doan vi sinh vat HR3, HR4, HR5 trén
mdi truong SH1/5 ¢6 bd sung 2,4,5-T.

3.2. Pic diém hinh thai va té bao caa
ching vi khuian HR5.1

Chang HR5.1 la vi khUan Gram am,
khuan lac tron, c6 mau tring duc, duong
Kinh tir 1,9-2,1mm (hinh 2A). Hinh dang
té bao cua chung HRS.1 dd duoc quan sat
bang kinh hién vi dién tur quét véi do

A

phéng dai 10000 lan. Té bao c6 dang hinh
que ngan kich thuoc khoang (1,6-
1,9)x(0,5-0,6)um  (hinh ZB) Quan sat
hinh thai cia khuan lac va hinh thai té
bao cho thay chang HR5.1 ¢ nhiéu dic
diém khé giéng Vvéi cac loai thuoc chi
Pseudomonas. Bé khang dinh rd hon
chang vi khuan HR5.1 ¢ thudc chi
Pseudomonas hay khong va vi tri phan
loai cua chung nay, chdng toi da tlen
hanh phan loai phan ti ching vi khuan
HR5.1 dwa vao =xac dinh trinh tu
nucleotide cia gen ma héa 16S rRNA
day du.

B

Hinh 2. Hinh dang cua khuan lac (A), hinh thai cia té bao chung HR5.1(B)

3. Phan loai bang xic dinh trinh ty gen
ma hoa 16S rRNA

Str dung DNA tong sb tach tir chung
HR5.1 dé 1am khudn, cap mdi dic hiéu
(27F va 1492R) va chu trinh nhiét nhu da
trinh bay ¢ phan phuong phap dé nhan
gen 16S rRNA. Vé mit ly thuyét gen ma
héa 16S rRNA khoang 1500bp cua chung
nay s€ duoc nhan Ién. Sau phan tng, san
pham PCR dugc dién di kiém tra trén gel
agaroza 1% két qua dwoc thé hién trén
hinh 3.

1500 —»
(bp)
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Hinh 3. Ph dién di san pham PCR cua
ching HR5.1
- Giéng M Thang DNA chuan 1Kb
- Giéng HR5.1 San pham PCR cua ching
HR5.1

Trén dién di dd ching ta co thé thay san
pham PCR la mét bang duy nhét va co
kich thuéc khoang 1500bp, ding véi kich
thudc theo tinh toan ly thuyét. Didu nay
chang té phan tng PCR & nhén kha dac
hi¢u doan gen 16S rRNA co kich thuéc
mong muan.

http://www.Irc-tnu.edu.vn



Pham Ngoc Long va cs

Tap chi KHOA HOC & CONG NGHE

57(9): 41 - 45

San phiam PCR d4 duoc tién hanh gin vao
vectog pBT nho enzyme T4 DNA ligase
va bién nap vao té bao kha bién E.coli.
sau khi nudi qua dém ¢ 37 C, trén dia
blen nap xuét hién cac khuan lac xanh va
trang xen k& nhau. Chon mot s6 khuan lac
tring dé lam khudn cho phan rng colony-
PCR vei chu trinh nhi¢t va thanh phan
phan tmg nhu ¢ phan phuong phép. Két
qua phan ung colony-PCR dugc thé hién
trén hinh 4. San pham PCR cua ba khuan
lac dugc chon dé PCR kiém tra la mot
doan gen co kich khoang 1500bp phu hop
v6i kich thuéc cua san phim PCR gen
16S rRNA (hinh 4).

Hinh 4. Phé dién di san pham colony-
PCR
- Giéng M Thang DNA chudn 1Kb

- Giéng 1,2,3 Ther tu cac dong diroc chon
dé tien hanh colony-PCR

Diéu nay chu:ng t6 ca ba khuan lac duoc
chon déu c6 DNA plasmid mang 16S
rRNA. Mot dong da dugc chon dé tach
DNA plasmid bang Kit Plasmid DNA
purification. Sau khi tach DNA plasmid,
enzyme BamHI da dugc st dung dé cat
dong DNA plasmid nay Két qua dién di
san pham cét cho thay c6 mot doan gen co
kich thuéc khoan 1500bp &@du oc cat
(hinh 5). Kich thudéc doan gen nay phu
hop voi kich thusc gen 16S rRNA cua
chang vi khuan nghién cuau.
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‘M pBT-HRsA

1500
(bp)

Hinh 5. Dién di d6 san pham cit DNA
plasmid bing enzyme BamH]

-Giéng M: Thang DNA chudn 1kb

-Giéng pBT-HR5.1: dong Plasmidz oc
chon

-Giéng pBT: dong plasmid dai chiing

San pham tdch DNA plasmid da dugc su
dung dé xac dinh trinh ty nucleotide.
Trinh ty nucleotide cua gen 16S rRNA
dugc xac dinh bing phu:orng phép cua
Sanger. Trinh tu gen day du cua gen 16S
rRNA cua chung HR5.1 dugc xur ly va

tién hanh xay dung cay phét sinh ching
loai.

Hinh 6. Cay phéat sinh chung loai cua
chung Pseudomonas sp.HR5.1.
Trén cay phat sinh chung loai (h|nh 6)
chung HR5.1 ¢6 quan h¢ gan giii voi cac
chiang vi khuan thudc chi Pseudomonas
nhu Pseudomonas putida PBM11,
Pseudomonas sp. BJQ-B3, Pseudomonas
sp.ONBA-17. Dua trén mot s6 dic diém
hinh thai va trinh tu cta gen 16S rRNA
day du cua chang HR5.1, vi khuan nay c6
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thé duoc xép vao chi Pseudomonas va
tam dat tén la Pseudomonas sp.HR5.1.

Mot sb nghién ctu gan day cling cho thiy
mot s6 loai vi  khuan thudéc chi
Pseudomonas cing ¢6 kha nang phan
hay 2,4,5-T va cac hop chat thom chua
clo. Céc vi sinh vat gan gai véi chiang vi
khuan HR5.1 ciing dugc ching minh co
kha ning phan hiy cAc hop chat thom
chda clo nhu Pseudomonas putida
PBM11 ma tu dir ligu cia Genbank da
cho biét n6 phan huy 3-phenoxybenzoic
acid. Theo Fang-Bo va cong su thi ching
Pseudomonas sp.ONBA-17 c6 kha nang
phan hay 100mg/l o-nitrobenzaldehyde
trong 48 h [5]. Theo nghién cuu cua
Karns va cong su thi  Pseudomonas
cepacia AC1100 c6 kha nang phan huy
toi 1500 ppm 2,4,5-T [6]. Chuang
Pseudomonas pseudoalcaligenes NRRL
B-18087 duoc Roy phan Iap da phan huy
2,4,5-T, 2,4-D va hai chat diét co nay
chinh la ngudn carbon va nang lugng duy
nhat cho su sinh trudng va phat trién [4].
La Thi Thanh Phuong va cong su [1] da
phan lap chung Pseudomonas sp.BDN15
ciing tir dat nhiém chit diét co/dioxin tai
san bay ba Nang va Chung nay sau 90
ngay & didu kién nudi tinh va nhiét do
phong dd phan huy 39,37% 2,4,5-T véi
nong d6 ban dau la 1000ppm. Chét diét co
2,4,5-T ctang la nguon nang lugng va
carbon duy nhat trong mdi truong nuoi
cay chiung BDN15. Céc nghlen ciu V&
kha nang phén huy 2,4,5-T va c4c chit 6
nhiém da ong tom khac ¢ wua chung
HR5-1 dang duoc tién hanh.

4. KET LUAN

Chung HRS5.1 thugc vi khuan Gram am,
khuin lac hinh tron, mau tring duc,
duong kinh tar 1,9-2,1 mm. Duéi kinh
hién vi dién tor quét te bao cua chung
HR5.1 ¢6 dang que ngin kich thudc 1,6-
1,9 x 0,5-0.6um. Trinh ty gen ma hoa
16SrRNA day du co do tuong ddng cao
V&I mot 30 loai thudc chi Pseudomonas va
vi khuin nay dugc dat tén A
Pseudomonas sp HR5.1.
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SUMMARY

ISOLATION AND CHARACTERISZATION OF BACTERIAL STRAIN HR5.1 FROM
BIOTREATMENT OF HERBICIDE/DIOXIN CONTAMINATED SOIL BY AEROBIC
BIOREACTOR

Pham Ngoc Long*, Nguyen Van Bac', Dang Thi Cam Ha', Nghiem Ngoc Minh**

Institute of Biotechnology

The bacteria strain HR5.1 was isolated from bioreactor that used to detoxin of herbicide
contaminated soil. Strain HR5.1 belong to negative gram bacteria, colonies HR5.1 are
round and smooth colony with 1,9-2,1 diameter. The cellular morphology of strain HR5.1
was observed under the Scaning Electronic Microscopy (SEM) showed that it was a short
rod and 1,6-1,9 pm x 0,27-0,53 um size.

Characteriszation of HR5.1 based on analysis of 16S rRNA gene sequence was carried
out and showed that this strain high similar to other strain of Pseudomonas genus. Based
on results of morphology characteristics and 16S rRNA genes sequence, that HR5.1
should be placed in genus Pseudomonas and named Pseudomonas sp HR5.1.

Key Words: Pseudomonas, 2,4,5-T, herbicide/dioxin, bioreactor, 16S rRNA.
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