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PHAN LOAI CAC CHUNG VI KHUAN BACILLUS BANG PHUONG PHAP
PHAN TICH TRINH TU NUCLEOTIT CUA GIEN 16S-ARN

Truéc nhitng nam 90 cta thé ky XX, cic
ching vi khuan(VK) dugc phan loai chu yéu
bing cdc khoa phan loai vi sinh vat truyén thong
(khoéa phan loai cua Bergey’s manual); nguoi ta
dua vao cdc diac diém hinh thdi cha khuan lac va
t€ bao, cdc dac diém sinh ly sinh héa, kha ning
st dung cdc nguén dudng ciia cic ching VK dé
phan loai. Tuy nhién, viéc phan loai béang
phuong phap nay doi khi khong chinh xéc, dac
biét 1a khi phan loai cac chiing VK dén loai. Vi
cac chung vi sinh vat cing nhém thuong cé rat
nhiéu diac diém giong nhau. Vi vay, ngay nay,
ngoai viéc st dung phuong phdp phan loai
truyén thong, cac nha khoa hoc con két hop véi
phuong phap sinh hoc phan tr, phan tich trinh tu
clia gien 16S-ARN dé phan loai.

I. PHUONNG PHAP NGHIEN CUU

1. Visinh vat

Chung E.coli XL1-Blue, plasmit PGEM-T*
vecto mua ctia hang Promega, My.

2. Hoa chat

ProteinazaK, lysozym, cloropho6c, phénol,
isoamyl-alcohol, propyl-alcohol,... (Sigma),
plasmit extraction Kit va DNA extraction Kit
(PREMATT II) cua hang Bioneer-My¥.

3. Phuong phap
a. Tdch chiét ADN tong so

Hai ching VK Bacillus subtilis HA401 va
IBT012 dugc nuoi lic qua dém trén moi trudng
LB long, sau d6 ly tam dé thu sinh khéi va tich
chi€t ADN tdng s6 theo phuong phdp tach chiét
ADN [6].

TANG THI CHINH

Vién Cong nghé moi truong

b. Nhdn doan gien 16S-ARN bang ky thudt PCR

DPoan gien 16S-ARN cutia cac ching Bacillus
dugc nhan bang k§ thuat PCR nho stt dung cap
moi dac hiéu ¢ trinh ty nhu sau:

Moi xuoi GF1: 5°-TAACACATGGAAGTC-
GAACG-3.

Mo6i ngugc GRI1: 5’-GGTGTGACGGGC-
GGTCTGTACAAG-3’.

PCR dugc thuc hién véi chu trinh nhiét nhu
sau: 94°C: 57, (94°C: 17, 55°C: 45°, 72°C: 1) lap
lai 30 chu ky; 72°C: 8. San phdm PCR dugc bdo
quén & 4°C va duge kiém tra bang dién di trén gel
agaroza 1%, nhuém ban gel vé6i ethidium bromit
va xem dién di d6 dudi anh sang cua deén cuc tim.

Plasmit pGEM-T* dugc md& vong bing
enzym EcoRI, diém cit cia enzym EcoRI s& m&
vong plasmit dé gan ADN.

C4c ky thuat tai t6 hop va tach chi€t ADN
plasmit dugc tién hanh theo Sambrook va cs. [6].

Viéc xdc dinh trinh tu cia gien duogc ti€n
hanh theo phuong phdp chu ky nhiét cia hang
Macrogen-Han Qudc. Poc két qua trinh tu cia
gien trén mdy x4c dinh trinh tu ADN tu dong
ABI377DNA. Trinh tu cta gien duoc so sanh tai
ngan hang dit liéu gien NCBI va s6 liéu duoc xu
1y bang phan mém BLAST ctia NCBI.

Tinh sach sdn phdm PCR bang Kit DNA
PREMATT II ciia hang Bioneer.

c. Gdn doan gien 16S-ARN vao plasmit
pGEM-T*
San pham PCR cua gien 16S-ARN tinh
sach: X pl.

Cong trinh dvoc hé tro vé kinh phi ciia Chuong trinh Nghién citu co bdn.

63



Vécto: pGEM-T: 1 pl; T4-ADN: 1 pl; dém
gan: 5 Wl; nude khir ion thanh trung: X pl.

Téng s6: 10 l, gitt & 14°C trong 16 gio.
d. Bién nap plasmit vao chung E.coli XL1-Blue [5]

Lay 100 pl t€ bao kha bién cua chung E.coli
XL1-Blue bé sung vao plasmit di gan véi san
phdm 16S-ARN, 0 trong 30 phiit & 0°C.

S6c nhiét & 42°C trong 2 phiit.

B6 sung 1 ml méi trudng LB ampixilin.

U trong 1 gid & 37°C, sau d6 ly tam 5000
vong/phit trong 10 phut; loai bo dich, nho 50-
100 pl/pétri moi truong thach LB-ampixilin-X-
gal. Nuoi qua dém & 37°C.

T4ch c4c khudn lac mau tring dé cdy vao
moi truong LB-ampixilin nuodi lac qua dém, ly
tam dé thu sinh khoi. Tach plasmit béng
Plasmid Extraction Kit ctia hang Bioneer.

e. Doc trinh tu nucleotit cua doan gien 16S-

ARN (3)

Plasmit ¢6 gin doan gien 16S-ARN duogc
glii d€ doc trinh tu nucleotit tai hding Macrogen,
Han.

II. KET QUA NGHIEN CUU

1. Phan lap Bacillus ua kiém sinh téng hop
a-amylaza

Cac chang Bacillus wa kiém sinh téng hop
0-amylaza dugc phan 1ap tir cic mau bun & ven
bién C4t Ba va Hai Phong, trén moi trudng tinh
bot c6 thanh phan nhu sau: tinh bot tan (Sigma):
0,2%, tripton (Difco): 0,1%, cao men (Difco):
0,2%, KH,PO,: 0,2%, MgSO,.7H,0: 0,1%,
CaCl,.2H,0: 0,1%, NaCl: 0,5%, Na,CO;: 1,0%
(thanh trung riéng), thach: 1,5%, pH = 10, nuoi
trong ti am & 37°C, trong 2 ngay. Ching toi da
tuyén chon dugc mot s6 ching Bacillus ua kiém
sinh téng hop O-amylaza manh; hai chang
HA401 va IBT012 duoc chon dé nghién citu
phan loai.

2. Phan loai hai chung Bacillus da tuyén
chon theo khoa phan loai cua Bergey’s
manual 1989 [1]

Két qua nghién ctu cdc dic diém hinh thai
cua khuén lac, t€ bao, tinh chat nuoi cdy ctua 2
chung HA401 va IBT012 dugc trinh bay & bang
1 va bang 2.

Bdng 1
Pac diém hinh thai ciia khuan lac, té bao ctia 2 ching HA401 va IBT012
N N . . X Tao pH
Ching i M siecia| ot | Kihthuie | N | 10| gt i
HA401 trang kho, nhan 3,0x1,0 art + - -
IBT012 trang kho, nhan 23x%x1,7 art + - +
Bdng 2
Pac diém sinh Iy sinh héa cua 2 chung HA401 va IBT012
) Hinh thanh axit tir: Thuy phan:
Chung VK Gluco | Arabino | Xylo | Mannitol | Tinh bot Gelatin Cazein
HA401 + + + + + + +
IBTO12 + + + + + + +

So sénh v6i cdc dac diém phan loai clia cdc
ching chuén ctia cdc nhém VK gram® ctia khéa
phan loai chi Bacillus cua Bergey cho thdy 2
ching VK di tuyén chon déu thuoc chi
Bacillus.
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3. Tach chiét ADN tong so, khuéch dai doan
gien 16S-ARN bang phan ing PCR

ADN téng s6 clha 2 ching HA401 va
IBT012 dugc tich va lam sach bang phuong



phdp tach chiét ADN riboxom cua cac ching
Bacillus.

Sau d6, str dung cap moi GF1 va GR1 da thiét
ké& dé khuéch dai doan gien 16S-ARN clia cic
ching Bacillus bang phan ing PCR vé6i 50 ng
ADN tach tir cac chung Bacillus. Trén dién di do,
san phdm 132 1 bang ADN c6 phan tit luong
khoang 1300 bp nhin thay trén gel agaroza 1%
(hinh1).

A B M

Hinh1. Phé dién di ctia san pham PCR 16S-
ARN

M. thang ADN chuin; A, B. san phdm PCR ctia 2
ching HA401 va IBTO12.

4. Tach dong va bién nap plasmit vao chung
E.coli XL1-Blue

Sau khi khuéch dai doan gien 16S-ARN
bang phan tng PCR, san pham PCR duoc tinh
sach bang kit DNA PREMATT II.

Vecto pGEM-T* cua hang Promega 1a mot
loai vecto plasmit tich dong cé kich thudc
khoang 2,961 kb, 12 mot vecto rdt dé gan cdc
san phdm ADN la. Phan ting ghép n6i cua san
phidm PCR 16S-ARN véi veto pGEM-T* dién ra
G 14°C, 1a nhiét do thich hop cho su hoat dong
cua enzym T4-DNA ligaza gin cdc diém noéi
trén soi ADN. Cac kha nang bat cap c6 thé xay
ra trong qua trinh ghép ndi la mdt doan san
pham PCR n6i v6i plasmit 12 tao ra san pham lai
nhu mong mu6n, hodc cdc san phdm ADN tu
ndi véi nhau, hoac cac plasmit tu ndi v6i nhau.

San pham lai nay duogc bién nap vao chiing
E.coli XL1-Blue [3, 4]. Cic t€ bao sau khi bién

nap, dugc cdly trai trén dia thach chia moi
truong LB c6 bd sung ampixilin va X-gal, nuoi
qua dém & 37°C va sau d6 chon cdc khuén lac ¢6
mau tring dé cdy vao moi truong LB ampixilin
16ng, nuoi lic trong 12 gio & 37°C. Ly tam dé
thu sinh khoi, sau d6 tich plasmit bang Kit
Plasmid Extraction. Plasmit tinh sach duogc cét
bang enzym EcoRI dé kiém tra két qua bién
nap. Két qua bién nap clia cic khuén lac sau khi
tdch plasmit va cit biang enzym EcoRI duoc
kiém tra bang dién di agaroza 1,0% (hinh 2).

Két qua kiém tra kha nang gin doan gien
16S-ARN vao plasmit cta 2 ching HA401 va
IBTO012 (1, 2 hinh 2). C4c plasmit trén da gin
dugc doan gien 16S-ARN, nén khi cit bang
enzym EcoRI cho 3 doan: doan c6 kich thudc
16n nhat 2961 bp la ADN cua plasmit pGEM-T*
khi dugc md vong bang EcoRI. Con 2 doan
ngan hon, téng kich thu6c clia ching tuwong
duong véi san pham PCR cuia doan gien ma héa
16S-ARN khoang 1,3 kb. C4c plasmit c6 géin
doan gien 16S-ARN duoc giri di dé xac dinh
trinh tu nucleotit tai hang Macrogen cua Han
Quadc.

I 2 3 M

€«——2961 bp

<«——1000 bp

<«——500bp

Hinh 2. Plasmit gin doan gien 16S-ARN cit
béang EcoRI ctia 2 chiing HA401 va IBT012

1, 2. plasmit + gien 16S-ARN bi cit hoan toan;
3. plasmit khong gén duoc gien 16S-ARN.

5. Xac dinh trinh tu nucleotit

K&t qua doc trinh tu cia doan gien ma héa
16S-ARN ctia 2 chiing HA401 va IBT012 duoc
doc trén may ABI377DNA va phan tich s6 liéu
bing phan mém BLAST cta NCBI, dugc trinh
bay & hinh 3 va hinh 4.
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BASE COUNT 356a 336¢
ORIGIN
1 cggeegeggg  aattcgattt
61 tgatgttagc ggeggacggg
121 ctccgggaaa ccggggctaa
181 ggtggcttcg  gctaccactt
241 cggctcacca aggcgacgat
301 gagacacggc ccagactcct
361 gtctgacgga  gcaacgccge
421 agggaagaac aagtaccgtt
481 acggctaact  acgtgccagc
541 attgggcgta  aagggctcge
601 ccggggaggg tcattggaaa
661 gtgtagcggt  gaaatgcgta
721 tctgtaactg acgcttagga
781 agtccacccc  ggtaaacgat
841 agctaacgca  ttaagcactc
901 ttgacggggg cccgcacaag
961 cttaccaggt  cttgacatcc
1021 agtgacaggt ggtgcatggt
1081 caacgagcgc aacccttgat
1141 ccggtgacaa accggaggaa
1201 ggctacacac  gtgctacaat
1261 tcccacaaat  ctgttctcag
1321 tcgctagtaa  tcgcggatca
1381 gcecgtcaca  ccaaatcact

434 ¢ 283t

aacacatgca  agtcgaacgg
tgagtaacac  gtgggtaacc
taccggatgg  ttgtttgaac
acagatggac ccgeggegea
gcgtagecga  cctgagaggg
acgggaggea geagtaggga
gtgagtgatg  aaggttttcg
cgaatagggc ggtaccttga
agccgeggta  atacgtaggt
aggcggtttc  ttaagtctga
ctggggaact tgagtgcaga
aagatgtgga ggaacaccag
accgaaagcg tggggagega
gagtgctaag  (gttaggggg
cgcetgggga  gtacggtcge
cggtggagea  tgtggtttaa
tctgacaatc  ctagagatag
tgtcgtcage  tcgtgtegtg
cttagttgcc ~ agcattcagt
ggtggggatg  acgtcaaatc
ggacagaaca aagggcagceg
ttcggatcgc  agtctgcaac
gcatgcegeg  gtgaatacgt
agtgaattc

acagatggga
tgcctgtaag
cgcatggttc
ttagctagtt
tgatcggcca
atcttccgea
gatcgtaaag
cggtacctaa
ggcaagegtt
tgtgaaagec
agaggagagt
tggcgaagge
acaggattag
tttccgeecc
aagactgaaa
ttcgaagcaa
gacgtceect
agatgttggg
tgggcactct
atcatgcccc
aaaccgcgag
tcgactgegt
tccegggect

gettgcteee
actgggataa
aaacataaaa
ggtgaggtaa
cactgggact
atggacgaaa
ctetgttgtt
ccagaaagcc
gtccggaatt
ccecggetcaa
ggaattccac
gactctctgg
ataccctggt
ttagtgctge
ctcaaaggaa
cgcgaagaac
tcgggggeag
ttaagtcccg
aaggtgactg
ttatgacctg
gttaagccaa
gaagctggaa
tgtacacacc

Hinh 3. Trinh tu nucleotit cia doan gien 16S-ARN cua chung Bacillus IBT012

1

61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961
1021
1081
1141
1201
1261
1321

tacaaggcce
cttcacgcag
taacctcgeg
ataaggggca
ccttagagtg
ttaacccaac
ccgaagggga
cgegttgcett
tgagtttcag
Ctaagggecg
ggtatctaat
gagtcgectt
attccactct

ccgggggctt
cggacaacgc

tctggttagg
cagagcttta
tccattgegg
cagtgtggcc
tcaccaacta
tgtttgaacc
ccagtcttac
caagctccca

gggaacgtat
tcgagttgca
gtttcgetge
tgatgatttg
cccaactaaa
atctcacgac
cgtectatct
cgaattaaac
tcttgcgace
gnaaaccccc
cctgtteget
cgccactggt
cctettetge
tcacatcaga
ttgccaccta
taccgtcaag
cgatccgaaa
aagattccct
gatcaccctc
gctaatgege
atgcggttca

aggcaggcta
tctgtecgtt

tcaccgeggce
gactgcgatc
cctttgttct
acgtcatccc
tgctggcaac
acgagctgac
ctaggattgt
cacatgctcc
gtactcccea
taacacttag
ccecacgett
gttcetecac
actcaagttc
cttaagaaac
cgtattaccg
gtaccgecect
accttcatca
actgctgect

tcaggtcgge

cgegggteca
aacaaccatc

cccacgtgtt
cgacttgcat

atgctgatcc
cgaactgaga
gtccattgta
caccttectc
taagatcaag
gacaaccatg
cagaggatgt
accgcttgtg
ggeggagtge
cactcatcgt
tcgettetca
atctttacgc
cccagtttcc
cgectgegag
cggctgetgg
attcgaacgg
ctcacgecggce
cccgtaggag
tacgcatcgt
tctgtaagtg
cggtattagc
actcacccgt
gtgttaaatc

gcgattacta
acagatttgt
gcacgtgtgt
cggtttgtca
ggttgcgete
caccacctgt
caagacctgg

cgggeeeccg
ttaatgcgtt

ttacggeggg
gcgtcagtta
atttcaccgc
aatgaccctc
ccctttacge
cacgtagtta
tacttgttct
gttgetcegt
tctgggecgt
cgecttggtg
gtagccgaag
cceggtttee
ccgecgcetaa
gaattcccge

gcgattccag
gggattggcet
agcccaggtc
ccggeagtca
gttgegggac
cactctgecc
taaggttctt
tcaattcctt
agctgcagca
ggactaccag
cagaccaaaa
tacacgtgga
cccggttgag
ccaataattc
gcegtggcett
tccctaacaa
cagactttcg
gtctcagtee
agccgttacc
ccacctttta
cggagttata

catcagggag
ggec

Hinh 4. Trinh tu nucleotit ciia doan gien 16S-ARN cua chiung Bacillus HA401



Tir két qua doc trinh tu cia gien 16S-ARN
cua 2 chung Bacillus da tuyén chon va so sanh
v6i cdc dit liéu clia ngan hang gien cua NCBI-
My cho thay trinh tu nucleotit cia gien 16S-
ARN cua chiing IBT012 ¢6 98% tuong dong véi
trinh tu nucleotit cua gien 16S-ARN cuia chling
Bacillus subtilis 2633 va trinh tu nucleotit clia
gien 16S-ARN cua chung HA401 ¢6 97% tuong
dong véi trinh tu nucleotit ciia gien 16S-ARN
cua chung Bacillus subtilis 2633. Tu két qua
trén, c6 thé khang dinh 2 chung Bacillus wa
kiém HA401 va IBTO12 phan lap duogc déu
thuoc loai Bacillus subtilis.

Trinh tu nucleotit cia gien 16S-ARN cua
chung Bacillus subtilis HA401 dugc cong bd tai
ngan hang gien NCBI va c6 ma s6 AY279207.

III. KET LUAN

1. Hai ching VK ua kiém HA401 va
IBTO12 dugc phan lap tir cic mau bun & ven
bién Cat Ba va Hai Phong, c¢6 kha nang sinh
tong hop a-amylaza kiém. Két qua phan loai
bang viéc nghién citu cic dic diém sinh hoc
cho thay ching thuoc chi VK Bacillus.

2. Két qua phan tich trinh tu cta gien 16S-
ARN ctia 2 ching dugc xtr ly bang phan mém
Blast cuia NCBI cho thdy trinh tu nucleotit cta
gien 16S-ARN ctia chung IBT012 c6 98% tuong
dong véi trinh tu nucleotit cua gien 16S-ARN

ctia chung Bacillus subtilis 2633 va trinh tu
nucleotit cua gien 16S-ARN clia ching HA401
c6 97% tuong dong vdéi trinh tu nucleotit cta
gien 16S-ARN cua ching Bacillus subtilis 2633.
Nhu vay hai ching VK ua kiém HA401 va
IBT012 déu thuoc loai Bacillus subtilis.

3. Trinh ty nucleotit cua gien 16S-ARN cuia
chung Bacillus HA401 duoc cong bd tai ngan
hang gien NCBI, c¢6 ma s6: AY279207.

TAI LIEU THAM KHAO

1. Ara K. et al., 1992: Bisci.
Biochem. 56: 62-65.

2. Horikoshi K., 1971: Agric. Biol. Chem.,
35:1783-1791.

3. Igarashi K. et al., 1998: J. Appl. and Envir.
Microb., 64(9): 3282-3289.

4. Phillip Gerhardt et al., 1994: Method for
genaral and molecular  bacteriology.
American  Society for  Microbiology,
Washington, D. C. USA.

5. Jeffrey H. Miller, 1992: A short course in
bacteriol genetics. A Laboraory Manual and
Handbook for E. Coli and related, Cold
Spring harbor laboratory press, USA.

6. Sambrook J., Fritsch E. F., T. Maniatis
J., 1989: Molecular cloning, a laboratory
manual. Cold Spring Harbor Laboraory.

Biotechnol.

TAXONOMY OF ALKALOPHILIC BACILLUS STRAINS BY ANALYSING
THE NUCLEOTIDE SEQUENCE OF THE 16S-RNA GENE

TANG THI CHINH

SUMMARY

Two alkalophilic Bacillus strains HA401 and IBTO12, which produced alkaline a-amylase, were isolated
from the Catba and Haiphong sea sides. The identification by classical method showed that they belonged to

the genus Bacillus.

The nucleotide sequence of the 16S-RNA gene of these two strains showed that the one of the strain

Bacillus IBT012 had 98% homology with the one of the strain Bacillus subtilis 2633 and the one of the strain
Bacillus HA401 had 97% homology with the one of the strain Bacillus subtilis 2633. Therefore, these two
isolated strains belonged to the species Bacillus subtilis.

The nucleotide sequence of the16S-RNA gene of the strain Bacillus HA401 was submited to the NCBI
genbank database with the genbank accession number: AY279207.

Ngay nhdn bai: 13-05-2005
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