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PHAN LOAI CHUNG VI KHUAN BNAS PUQC PHAN LAP TU PAT
BI NHIEM DDT BANG PHUONG PHAP PHAN TICH TRINH TU NUCLEOTIT
CUA GIEN 16S-rRNA

Trude day, trén th€ giGi cling nhu & Viét
Nam, viéc phan loai vi sinh vat chti yéu van dua
vao cdc dac diém hinh thai, dic diém nuoi cay,
sinh 1y, sinh héa.... Viéc phan loai nay c¢6 nhiéu
wu diém xong ciing boc 10 nhitng nhuoc diém
nhat dinh. Chang han mot chiing vi sinh vat nio
d6 vé mat hinh thdi rdt gan vé6i chi nay nhung
khi phan tich & mic do phan tr thi lai thudc chi
khdc. Cung véi su phdt trién ctia sinh hoc phan
to va cong nghé gien, phuong phdp phan loai
hoc phan tr da ra doi chu yéu dua trén cac ky
thuét phan tich ADN. Phuong phap thuong duoc
str dung trong nghién ctu phan loai va da dang
vi sinh vat 1a dung cac ky thuat sinh hoc phan ti
nhu phan tich trinh tu gien 16S rRNA, k¥ thuat
dién di trén gel bién tinh ndong do (DGGE), dién
di trén gel bién tinh nhiét do (TGGE).... Nhiing
k¥ thuat nay ciing da duogc st dung dé phat hién
va dinh tén dén loai cdc dai dién thudc chi
Streptomyces tit moi trudng nguyén thuy hoac
da qua nuoi cdy va cho hiéu qua cao hon nhiéu
so v6i cdc phuong phdp truyén théng [7, 2].
Viéc dinh tén cac loai vi sinh vat dua trén cau
tric gien 16S rRNA ¢6 nhiéu thuan lgi, dac biét
rdt ngan duoc thoi gian nghién ctu. Gan day s
dung k¥ thuat dién di trén gel bién tinh nong do
(DGGE) ngudi ta da c6 kha nang nghién citu tap
doan xa khuén trong cdc mau tu nhién mot cach
dé dang. Diéu d6 gitip ching ta hiéu sau sic vé
su ton tai cia nhém vi sinh vat nay ngay ca khi
chiing khong c6 kha nang nuoi cdy [2, 5].

Tai phong Cong ngh¢ sinh hoc moi trudong
thuoc Vién Cong nghé sinh hoc, phuong phép
phan loai vi sinh vat dua trén viéc so sanh trinh tu
nucleotit cia gien ma héa 16S rRNA da duoc ap
dung va thu dugc nhiéu két qua c6 gid tri [1, 4, 5].
Pé phuc vu cho viéc giam thiéu DDT gay 6 nhiém
trong dt, tap doan vi sinh vat va mot s6 chling vi
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Vién Cong nghé sinh hoc

sinh vat tai day da duogc nghién ctru. Trong bai bdo
nay, chiing toi trinh bay két qua vé phan loai hinh
thai va phan tir ctia chliing vi khudn BNAS5 dugc
phan lap tir ving dét bi 6 nhiém 1,1,1-trichloro-
2,2-bis (p-chlrophenyl) ethane (DDT) tai khu vuc
Bic Trung Bo, Viét Nam.

I. PHUGNG PHAP NGHIEN CUU

1. Nguyén liéu

Chuing vi khuén, ¢6 ky hiéu 1a BNAS5, dugc
phan 1ap tir dat bi nhiém DDT & khu vuc huyén
Nghia Pan, tinh Nghé An theo phuong phdp lam
giau nhiéu l4n trén moi trudng khodng dich va
dugc bao quan trong glyxérin 75% & -80°C.

Hoéa chat tinh khiét cua ciac hiang Sigma,
Invitrogien, Fermentas, Prolabo, Merk. Sir dung
bo Kit TA cloning” Kit ctia hang Invitrogien™.
Cic trang thi€t bi hién dai, chinh xdc thudc
Phong Cong nghé sinh hoc moi truong va Phong
thi nghiém trong diém quéc gia vé Cong nghé
gien thuoc Vién Cong nghé sinh hoc.

Cap moi 341F (5* - CCT ACG GGA GGC
AGC AG - 3%) va 907R (5’ - CCG TGA ATT
CCT TTT AGT TT - 3’) duoc thiét k€ dua trén
trinh tu nucleotit cia gien ma héa 16S rRNA
cua Esherichia coli dé nhan doan gien c6 kich
thudc khoang 550 bp.

2. Phuong phap
a. Quan sdt hinh thdi cua khudn lac va hinh
thdi ciia té'bao
Hinh théi cta khuén lac ctia chiing BNAS5
dugc quan st bang phuong phdp cay gat trén
moi trudng hi€u khi téng s6. Hinh thdi cla t&€
bao cua chung BNAS5 dugc quan sat dudi kinh



hién vi dién tir quét JSML 5410, v6i su hop tac
cta Vién 69.

b. Phan loai vi khudn dua vao gien md héa
16S rRNA

Tach chi€t ADN téng s6 clia ching BDN5
theo phuong phdap cta Sambrook va Russell
2001 [8]. ADN dugc tinh sach va ti€én hanh lam
phan tng PCR vé6i cap moi 314F va 907R. Diéu
kién cua phan tng PCR dugc tién hanh nhu sau:
hén hop PCR véi tong thé tich 1a 25l gém: 1 pl
moi moéi loai (20 pmol); 0,5 ul hdon hop ANTPs
(2,5 mM); 2,5 pl dém PCR, 3 pl Mg(Cl,
(25mM); 0,2 pl Taq polymeraza (5 unit/pl), 1 pl
ADN t6ng s6 vi khudn. Phan ting dugc thuc hién
trén may PCR 9700 véi cdc budc nhu sau: budc
1: 95°C trong 5 phat; budc 2: 95°C trong 1 phuit;
budc 3: 55°C trong 1 phat; budc 4: 72°C trong 3
phdt; budc 5: lap lai 30 chu ky tir buée 2 dén
budc 4; budc 6: 72°C trong 10 phit; budc 7: 4°C
trong nhiéu gid (d€ git mau). Sdn phdm cla
phan tng PCR duoc dién di kiém tra trén gel
agaroza nong do 0,8%, nhuom gel bang étium
bromit va quan sat dugi anh sdng deén tir ngoai.
Sdn phdm PCR dugc gin truc ti€p vao vecto
pCR® 2.1 nhd enzim T4-DNA ligaza; san phdm
lai dugc bién nap vao chung E. coli INV F' va
chon loc trén moi truong LB dac cé chda 50
mg/l ampixillin, 80 mg/l X-Gal, nuoi cdy & 37°C
qua dém. Tach chiét va lam sach ADN plasmit
theo Sambrook va Russell 2001 [8]. Xac dinh
trinh tu nucleotit ctia gien trén may doc trinh tu
tv dong ABI PRISM 3100 Avant Gienetic
Analyzer, st dung bo kit chuin BigDye
Terminator V3.1 Cycle Sequencing. So sinh

trinh tu nucleotit cia doan gien 16S rRNA cua
ching vi khuan BNAS5 véi céc trinh tu nucleotit
ctia doan gien 16S rRNA tuong tGng tai ngan
hang gien qudc t€ EMBL va stt dung phan mém
Clustal X dé xay dung cay phét sinh chiing loai.

IL. KET QUA VA THAO LUAN

1. Phan lap cic chung vi sinh vat tir dat bi
nhiém DDT

T nguon dat bi nhiém DDT ban dau, chiing
toi da ti€én hanh phan 1ap va thu nhan dugc mot
tap doan céc vi khuén phat trién trén moi trudng
khoang c6 chita DDT. Sau d6, cdc loai khuén lac
nay dugc lam giau 3 lan dong thoi trong moi
trudng khoang c6 bé sung dich chiét DDT va
glucoza 0,1%.

Trong 5 ching c6 kha nang phat trién tot
trén moi truong c6 DDT, chung BNAS c¢6 kha
nang phat trién t6t hon ca, qua nhiéu lan tuyén
chon. Vi vay, ching t6i da chon ching BNAS dé
tién hanh nhitng nghién citu ti€p theo.

2. Pac diém hinh thai va té bao ctia chiing vi
khuan BNAS

Chung BNAS c6 khuan lac hinh tron, bé mat
161, tron, mau tring duc; dudng kinh cta khuédn
lac khoang tir 2-5 mm (hinh 1A). Chung vi
khuan BNAS5 thuoc nhém vi khuan gram duong.
Hinh dang t€ bao clia ching BNAS da duoc
quan sat bang kinh hién vi dién tir quét véi do
phong dai 15000 lan. T€ bao c6 dang hinh que
ngan, c¢6 kich thude khoang (1,80-1,87) x (0,27-
0,53) pm (hinh 1B).

B

Hinh 1. Hinh dang ctia khuén lac (A) va hinh thdi ctia t€ bao ctia ching BNAS (B)
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Viéc quan sat hinh dang clia khuén lac va
hinh théi cua t€ bao cho thay, ching vi khuin
BNAS5 c6 nhiéu dic diém khd giong véi nhitng
loai thuoc chi Bacillus. D€ 1am 16 vi tri phan
loai ctia ching nay, ching toi da tién hanh phan
loai phan tir ching vi khuian BNA5 dua trén
trinh tu nucleotit cia gien ma héa 16S rRNA.

3. Phan loai dua trén trinh tu nucleotit cua
gien ma hoa 16S rRNA

Hién nay, cdc nha phan loai vi sinh vat hoc
da st dung rong rai ky thuat xac dinh trinh tu
nucleotit clia gien ma héa 16S rRNA dé phan
loai vi khuén. Két quéa nghién ctu trén gien 16S
rRNA da phan danh kha chinh xac vi tri phan loai
clia c4c chling vi khudn. Ngoai ra, cdc dit liéu vé
gien tai Ngan hang gien qudc t€ ciling gitp cho
viéc nghién cdu vé chung loai phat sinh cua
ching mot cach dé dang va thuan tién hon. Dé
tién hanh phan loai phan tlr, ching toi da tach
dong gien 16S rRNA, x4c dinh va so sanh trinh
tu nucleotit clia ching vi khudn BNAS5 véi céc
dai dién cua prokaryot khac trong Ngan hang
gien quoc te.

a. Tdch chiét ADN tong so

D¢ tién hanh cdc nghién ctu vé phan loai
phan tir, viéc thu dugc ADN téng s6 khong bi
dut gdy va dat do tinh sach cao 1a rat quan trong.
Két qué tach chiét ADN téng s6 dugc trinh bay
6 hinh 2.

Hinh 2. Phé dién di ADN tdng s6 clia chiing
BNAS

Ghi chii: giéng 1. chi thi phan tr A ADN cét béing
HindIIl va E.coRI; giéng 2. sdn pham ADN t6ng s6&
ctia BNA5S

Két qua & hinh 2 cho thdy ADN tdng s6 cla
chung vi khuan BNAS5 khong bi dit gdy, sach dé
¢6 thé thuc hién cac nghién citu tiép theo.
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b. Nhan doan gien 16S rRNA cua chiung vi
khudn BNAS bdng ky thudt PCR

DéE nhan doan gien 16S rRNA, chiing toi st
dung ADN t6ng s6 ciia chiing BNA5 1am khuon, cap
moi dac hiéu (314F va 907R) va chu trinh nhiét nhu
da trinh bay & phan phuong phap. V€ mat 1y thuyét
mot doan gien 16S tRNA (khoang 550 bp) cua
chling nay s& dugc nhan doan bang k§ thuat PCR.

Sau phéan tng, san phdm PCR duoc dién di
kiém tra trén gel agaroza 1%, va két qua dugc
trinh bay & hinh 3.

1 2

750 bp

Khoang

500 bp 550 bp

Hinh 3. Phé dién di san phdm PCR
Ghi chii: giéng 1. chi thi phan tir 1kb (Fermentas);
giéng 2. san pham PCR clia ching BNAS5

Trén dién di d6 (hinh 3), ching ta c6 thé
thdy san phdm PCR nhan dugc 12 mot bang
ADN duy nhat, sac nét va c6 kich thuéc khoang
550 bp, dung véi kich thudc theo nhu tinh todn
1y thuyét. Diéu nay chiing to phan ng PCR da
nhan kh4 dac hi¢u doan gien 16S rRNA c6 kich
thuGc mong muon.

c. Tdch dong gien 16S rRNA trong vecto pCR 2.1
1 2 3 4 5 6 7 8 9 10 11 12

Hinh 4. bién di d6 san pham DNA plasmit
Ghi chu: hai giéng 1, 12. d6i ching (vecto pCR 2.1);
céc giéng 2- 11: ADN plasmit ctia cdc dong té bao tir
1- 10.



500 bp

Hinh 5. Phé dién di san pham PCR
Ghi chii: giéng 1. chi thi phan tir 100 bp (fermentas); hai

giéng 2, 3. san phim PCR ADN plasmit clia ching
BNAS5 dong 2 va dong 7.

Sau khi thu dugc san pham PCR, chiing toi
da tién hanh gan san phdm vao vecto pCR 2.1
nho enzim T4 DNA ligaza va bién nap vao t€
bao kha bién E. coli (chung INVaF'). Sau khi
nuoi tinh trong 18 gio & 37°C, trén dia bién nap
xudt hién nhitng khuén lac mau tring xen k& véi
mot s6 khuin lac mau xanh. Mot s6 khuén lac
mau trang da dugc chon lua dé tién hanh tich
ADN plasmit. San pham ADN plasmit thu duoc
& cdc dong t€ bao chon lua duogc dién di kiém tra
trén gel agaroza 1%. Két qua dugc trinh bay &
hinh 4. Trén dién di do, chiing ta c6 thé nhan
thdy mot s6 mau ADN plasmit & cdc giéng 2, 3,
5,6,7,9, cao hon so v6i mau doi ching 1a vecto
pCR 2.1 (hai giéng 1, 12). Cic ADN plasmit
nay co6 kich thudc phan tir 16n hon nén c6 kha

nang mang san phdm mong muo6n. Dé kiém tra
dong plasmit duoc lua chon ¢6 mang san phiam
mong muon hay khong, ching t6i da tién hanh
cét cdc dong plasmit nay bang enzim EcoRI, sau
khi dién di thdy mot bang dam, diy c6 kich
thudc 16n hon 250 bp. Theo ching t6i c6 thé
trong trinh ty c¢6 diém cit nam & gin ving gitta
cta doan gien nay nén kho phan tich thanh 2
bang riéng biét trén gel agaroza 1%. Dé kiém tra
lai hién tugng nay, cdc dong ADN plasmit chon
loc dugc dung lam khuon va ti€én hanh PCR lan
hai v6i cdc diéu kién phan tng tuong tu nhu da
mo ta & phan phuong phap. San phdm PCR duoc
kiém tra trén gel agaroza 1% cho thay xuat hién
1 bang c¢6 kich thudc khoang hon 550 bp nhu
doan gien nghién citu (hinh 5). Phé dién di &
hinh 5 cho thdy sin phim PCR cla ching
BNAS5 dong 7 thé hién 1 bang sic nét va c6 kich
thudc phan tr hgp 1y hon dong 2, do vay ching
t0i quyét dinh chon dong 7 dé tach véi s lugng
16n dé xac dinh trinh tu ctia ching BNAS.

d. Xdc dinh trinh tu nucleotit doan gien 16S
rRNA ctia chiing BNAS

ADN plasmit mang doan gien c6 kich thudc
phan t&t mong mudn da dugc tich véi s6 lugng
16n va lam sach dé xac dinh trinh tu nucleotit.
Trinh tu nucleotit doan gien 16S rRNA cla
ching BNAS5 dugc xdc dinh bang phuong phép
cuia Sanger, stt dung cap mo6i M13F va M13R dé
PCR theo hai chi€u. Sau khi phan tich s¢ liéu
ctia trinh tu, két qua dugc chi ra & hinh 6.

TAGGGAATCTTCCGCAAT GGACGAAAGT CTGACGGAGCAACCCCCCGT GAGT GATGAAGGCTTTCGGEGTCGTA
AAACTCTGI TGT TAGGGAAGAACAAGT ACGAGAGT AACT GCTCGT ACCT TGACGGT ACCTAACCAGAAAGCCA
CGCCTAACTACGT GCCAGCAGCCGCGGTAATACGT AGGT GGCAAGCGT TATCCGGAATTATTGGGCGTAAAGC
GCGCGCAGGCGGT TTCTTAAGT CTGAT GT GAAAGCCCACGCECT CAACCGT GGAGGGT CAT TGGAAACT GGGGA
ACTTGAGT GCAGAAGAGAAAAGCCGAAT TCCACGT GTAGCGGT GAAAT GCGT AGAGAT GT GGAGGAACACCAG
TGGCCGAAGCCCECTTTTTGGTCTGTAACT GACGCT GCGGCGCGAAAGCGT GGGGAGCAAACAGGATTAGATAC
CCTGGTAGT CCACGCCGTAAACGAT GAGT GCTAAGT GTTAGAGGGT TTCCGCCCTTTAGT GCTGCAGCTAACG
CATTAAGCACT CCGCCT GEGGAGTACGGT CGCAAGACT G

Hinh 6. Trinh tu nucleotit ctia doan gien 16S rRNA cua ching BNAS
Ghi chii: phan gach dudi, chit dam 1a vi tri cit clia enzim cat han ché E. coRI

Két qua & hinh 6 cho thay trinh tu nucleotit
cta doan gien nhan dugc c6 kich thude 550 bp
(hoan toan phut hop véi tinh toan 1y thuyét).

So sanh trinh tu doan gien 16S rRNA cua
chiing BNAS vé6i céc trinh tu nucleotit ciia cac vi
sinh vat nhan so (prokaryote) da dugc cong bo
tai Ngan hang gien quoc t€ EMBL va phan tich

bang phan mém Clustal, ching toi da xay dung
duogc cay phat sinh chiing loai nhu & hinh 7.
Trén cay phat sinh chung loai, ching ta c6
thé thdy chung vi khuidn BNAS5 c6 quan hé chat
ch€ véi cac chung thudc chi Bacillus va né c6 do
tuong dong kha cao (99,83%) v6i chiing Bacillus
sp. R-16769 va véi loai Bacillus megaterium do
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vay chiing BNAS duoc xé&p vao chi Bacillus va
tam duoc dat tén 1a ching Bacillus sp. BNAS.
Trinh tu nucleotit clia doan gien 16S rRNA cuia
chiing nay da dugc dang ky tai Ngan hang gien
quoc t€ EMBL v6i ma s6 AM398158.

Hichs va Corner (1972) da ching minh
chung Bacillus megaterium cé kha nang phan
huay DDT [3], do vay suy ra chung Bacillus sp.

BNA5 ciing c6 thé c6 kha nang st dung DDT.
Diéu nay hoan toan c6 thé xay ra bdi vi dia diém
phan 1ap dugc chung BNAS 1a noi bi 6 nhiém
nang DDT. Tuy nhién, dé khang dinh kha nang
stt dung DDT ctia chiing Bacillus sp. BNAS, can
c6 thém cic nghién ciu xic dinh mdc do
chuyén héa DDT va cic gien chifc ning tham
gia vao qua trinh khur doc.

Bacillus sp. XL-2004

(AY788910)

Bacillus sp. Fa 29
(AY131222)

Bacillus sp. R-16769
(AJ748259)

— Bacillus sp. BNAS

Bacillus megaterium
strain
(DQ267829)

Low G+C gram (+)
(AB074721)

Bacillus sp. R43S
(AY572486)

Bacillus megaterium

Strain
(AY553114)

Bacillus sp. LMG
(BSP316310)

Bacterium CWI1015
(DQ334353)

Bacillus sp. KR076
(AY822760)

Bacillus flexus
(AB 021185)

Hinh 7. Cay phdt sinh ching loai ctia chiing vi khuan Bacillus sp. BNAS

1. KET LUAN

1. Chang vi khuan BNAS5 c¢6 khuén lac hinh
tron, bé mat 16i, tron, mau trang duc; dudng
kinh ctia khuén lac khoang tir 2-5 mm. Ching
BNAS5 thugc nhém vi khuén gram duong. Quan
sat dudi kinh hién vi dién tir quét v6i do phong
80

dai 15.000 lan, t&€ bao cua chiing BNAS5 c6 dang
hinh que ngan, ¢6 kich thuéc khoang (1,80-
1,87) x (0,27-0,53) pm.

2. Két qua phan loai thong qua viéc xac dinh
trinh tu nucleotit clia doan gien ma héa 16S
rRNA cho thdy chung BNAS c6 mdéi quan hé
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TAXONOMY OF THE BACTERIAL STRAIN BNAS ISOLATED FROM DDT
CONTAMINATED SOIL BY ANALYSING THE NUCLEOTIDE SEQUENCE OF
THE 16S-rRNA GENE

NGHIEM NGOC MINH, CUNG THI NGOC MAI,
DANG THI CAM HA

SUMMARY

The bacterial strain BNAS was isolated from the DDT contaminated soil of heavy polluted sites.
Belonging to positive gram bacteria, this strain had round and smooth colony with 2-5 mm diameter. The cell
morphology of the strain BNA5 observed under the Scaning Electron Microscopy (SEM) showed that it was a
short rod with 1.80-1.87 pm in length and 0.27-0.53 pm in wide.

In this paper, the nucleotide sequence of the 16S rRNA gene had been used for taxonomy of the strain
BNAS. Results of the amplification of the nucleotide sequence with the primers 314F/907R indicated that the
strain BNAS had high homology with the species of the genus Bacillus and was close to the Bacillus
megaterium strain (DQ267829) and the strain Bacillus sp. R-16769 (AJ748259) at 99.83%. Based on the
morphology and the 16S rRNA gene nucleotide sequence this strain was classified in the genus Bacillus and
named Bacillus sp. BNAS. The nucleotide sequence of the 16S rRNA gene (550bp) was of the strain Bacillus
sp. BNAS deposited in the EMBL genbank database (with assession number AM398158)
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