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Tém tit. Bacillus subtilis dwgc Hiép hoi Thudc va Thuc pham ciia My (FDA) dédnh gid 1a vat chi
an toan. Hon nira, dua trén trinh tu bo gen da dwoc nghién ctru day du, vi sinh vat nay dugc sir
dung nhu mé hinh trong nghién ctru co ban va nghién ctru tng dung. Tuy nhién, cho dén thoi diém
hién tai (theo nhitng thong tin ma chiing t6i ¢6 dugc) nhitng nghién ctru biéu hién gen trong té bao
sinh dudng ctia vi sinh vat nay, ddc biét 12 biéu hién khong dung chat cam (g, van con chua dugc
tién hanh rong rdi tai Viét Nam. Trong bai bdo nay chiing t6i da biéu hién thanh céng gen ma héa
cho B-galactosidase nhu mot gen m hinh trong té bao sinh dudng cua vi khuan B. subrilis dé phat
trién tmg dung ctia vi sinh vat an toan nay tai Viét Nam.

Tir khéa: Bacillus subtilis, t& bao sinh dudng, biéu hién, B-galactosidase.

1. Mé dau

Bacillus subtilis, dai dién tiéu biéu coa
nhém vi sinh vat Gram duong, la mdt trong
nhitng dbi tugng dwoc chi trong nghién ctru tir
lau do nhimg wu diém ndi bat so véi
Escherichia coli. Kha nang khong giy bénh (5.
subtilis dugc Hiép hoi Thudc va Thyc phim
cuia My FDA coi la ,genereally regarded as
safe” - GRAS) va kha nang chiu dung céac diéu
kién nudi cdy, bao quan khic nghiét hon [1, 2]
ctia B. subtilis 12 nhimng uwu diém ndi troi cua vi
sinh vat nay so véi E. coli. Trong nghién ctru co
ban, B. subtilis da dugc st dung nhu md hinh
dé nghién ctru kha ning biét hod va co ché diéu
hoa hoat dong cua gen trong té bao [3]. Trong
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huéng phét trién cdc vacxin thé hé méi, B.
subtilis da dugc phét hién va nghién ctru nhu
mot cong cu chuyén khédng nguyén an toan va
tiém nang [4-6]. Mic di hé gen cua B. subtilis
da dugc nghién ciru déy du [7-10], nhung viéc
chuyén gen vao B. subtilis vin 13 van d& nan
giai do vector dé chuyén gen vao B. subtilis van
chua dugc thuong mai héa va doi hoi mot )
yéu cau dic biét dé c6 thé cai nhap gen dich vao
nhiém séc thé ciia vi khuan nay.

Theo nhitng thong tin ma ching t6i cé
duoc, & Viét Nam méi chi c6 rat it cic cong
trinh nghién ctru vé biéu hién gen trong B.
subtilis nhu biéu hién gen trén vé bao tr [11],
hodc biéu hién gen trong Vi khuén nay b?"mg
cich st dung chat cam ng IPTG [12] va van
chua c6 cong trinh nao nghién ctru biéu hién
gen trong té bao sinh dudng cta vi sinh vat nay
ma khong can dung chit cam ung. Vi vay, trong
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bai bdo nay chiing tdi biéu hién gen ma héa cho
B-galactosidase nhu mot gen md hinh trong té
bao sinh dudng cta B. subtilis dudi sy diéu
khién cua promoter cua gen ma hod cho rRNA
(PrrnO).

2. Nguyeén liéu va phwong phap

2.1. Cdc chung vi sinh vdt, moi truong nudi cay
va cap moi s dung:

Méi truong LB cho nudi ciy E. coli DH5a,
mdi truong DSM dé nudi cdy cic chung B.
subtilis dugc mua tir hang Difco (USA).

Céc cap moi duoc s dung (phé”m gach chan
1a vi tr cat cia enzyme gioi han):

PrrnO-F-EcoRI:
5’-CCGGAATTCGCATGACCATTATGACTAG-3'
lacZ-R-HindIII:
5’-CCGAAGCTTTTATTTTTGACACCAGACCAACTGG-3

Céc ching dugc su dung trong bai bdo dugc
trinh bay trong bang 1 dudi day.

Bang 1. Céc ching vi sinh vat dugc st dung trong bai bdo

Tén ching Ngudn gdc

Pic diém

E. coli DH5a Thuong phdm
B. subtilis PY79  Thuong pham

Bi¢n nap, nhén dong va bien doi di truyen
Dung trong phong thi nghiém, d¢ nhan dong va
bién doi di truyén

pUL1 Puoc tao ra trong nghién ciu nay  E. coli DH5a chtta vector pUL1 mang doan
chen PrrnO-RBS cua gen sspA-lacZ

pUL2 Puoc tao ra trong nghién ctu nay  E. coli DH5a chira vector pDG364 mang doan
chen PrrnO-RBS cua gen sspA-lacZ

pUL3 Puoc tao ra trong nghién ciu nay ~ Thé bién nap cua B. subtilis PY79 c¢6 doan
PrrnO-RBS cua gen sspA-lacZ Siuqc cai nhap
tai locus amyE trén nhiém sac thé

pUL4 Puoc tao ra trong nghién citu nay ~ Thé bién nap cua B. subtilis PY79 c6 doan

PrrnO-RBS cua gen sspA-lacZ duge cai nhap
tai locus amyE trén nhiém sic thé

2.2. Phuong phdp bién nap vao vi khuan E. coli
va B. subtilis:

Phuong phdp chuén bi té bao kha bién cua
E. coli va bién nap DNA vao vi khuén nay duogc
thuc hién theo tai li€u tham khao [13].

Phuong phép tao té bao kha bién B. subtilis
va bién nap DNA vao té bao nay duoc thuc
hién theo tai liéu tham khao [14]. Vin tit 12, B.
subtilis PY79 dugc nudi dén pha bao hoa trong
moi truong SpC (T base cé b6 sung glucose
50%, MgSO, 1.2%, bacto yeast extract 10%,
casamino acid 1%) va sau d6 duoc nudi tiép
trong mdi truong SpIl (thanh phan tuong tu
SpC nhung c6 bd sung CaCl, 0.1M). Sau d6

glycerol dugc bd sung dé dat dén ndng do cudi
ciing 12 10% va duoc chia vao cdc 6ng (200
ul/dng), gitr & -80°C dén khi sir dung. DNA sau
khi bd sung vao té bao kha bién cua B. subtilis
da duoc 1am rd dong, duoc lic tai 37°C trong
30-45 phiit va dugc trai trén cic dia chira modi
truong khang sinh sang loc thich hop.

2.3. Phuwong phdp kiém tra s cai nhdp va ddanh
gid hoat tinh gen lacZ trong vi khudan B. subtilis

Vector pDG 364 c6 chira gen lacZ s€ dugc
dudi th:?lng béng cach su dung enzyme gidi han
Pstl. Gen lacZ s€ dugc cai nhap theo phuong
phdp trao ddi chéo kép giita gen amyE cia
vector pDG364 (chira hai phan cia gen amyE,
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va gen ma héa cho chloramphenicol
acetyltransferase gitta ching, xem hinh 1) va
gen amyE trén nhiém sic thé cta vi khudn B.
subtilis nén thé tai to hop mang gen lacZ cai
nhap s€ dugc kiém tra theo hai tiéu chi:

- Kiém tra kha ndng khdng khdng sinh
chloramphenicol: Sang loc cic thé bién nap trén
mbi trudng c6 bd sung chloramphenicol (50
ug/ml) dé Iya chon thé tdi to hop.

- Kiém tra hoat tinh amylase: Do trao dbi
chéo kép, gen amyE bi mit tinh ngyén ven dan
dén mat hoat tinh amylase. Do d6, thé tai t hop
khong c6 kha nang phan giai tinh bot. Nho dich
nudi cdc thé bién nap trén dia thach duc 16 c6
bd sung tinh bot (0.1%), u 37°C trong 8h,
nhuém dia bang dung dich lugol, cdc thé bién
nap khoéng cé kha ndng phan giai tinh bot
(khong c6 vong sang trén dia) s€ dugc lua chon.

R e Pt

', IR

i ribiém sac the ! w

| amyE ’
K “ B, subths F"n‘y
4

Hinh 1. Cai nhap gen lacZ theo phuong phdp trao
dbi chéo kép vao nhiém sic thé cia vi khuin B.
subtilis.

Hoat d¢ B-galactosidase dugc xdc dinh br?mg
céch cho enzyme nay phan tng véi co chét tong
hop o-nitrophenyl-3-D-galactopyranoside (ONPG).
Dud6i tdc dung cua B-galactosidase, ONPG s&
thiy phan thanh galactose va o-nitrophenol. o-

nitrophenol khi giai phéng s& chuyén hén hop
phan mg sang mau vang va bi hip thu ¢ budc
séng 420nm. Mot don vi hoat do (U) B-
galactosidase 12 lugng enzyme can thiét dé giai
phong 1 pmol o-nitrophenol trong 1 phit &
30°C theo diéu kién thi nghiém.

OD,,, ¥1000

1 don vi (U) = ——
(Thoi gian)* (Thé tich) * (ODy, )

Trong do:

ODyy: OD cua phan tng mau do dugc tai
420 nm

Thoi gian: Thoi gian phan ng (phit)

Thé tich: Thé tich dich nudi cay trong phan
ung (ml)

ODgpo: Mat d6 té bao sir dung trong phan
ung dugc do tai 600 nm

2.4. Mét s6 cdc quy trinh thirong quy st dung
trong tdch dong nhu tinh sach plasmid, dién di
kiém tra cdc san pham PCR, cit kiém tra doan
gen chen thém trong plasmid. ..

3. Két qua va thao luin

3.1. Tach dong doan DNA bao gém promoter
PrrmO-RBS cua gen sspA-lacZ trong vector
pULI

Tach dong doan DNA bao gf")m promoter
PrrnO-RBS cua gen sspA-lacZ dugc thyc hién
ttheo so d6 nhu hinh 2.

o

E. coli DH5a

Hinh 2. So db tich dong doan DNA bao gbm
promoter PrrnO-RBS cua gen sspA-lacZ trong
vector pULI.
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Vector pULI duoc cung cip tir Phong Cong
ngh¢ Enzyme-Protein (Vién Vi sinh vat va
Cong nghé¢ sinh hoc, PHQGHN) c¢6 chuia
promoter rrnO (PrrnO), RBS cua gen sspA. Gen
lacZ dugc khuéch dai thanh cong tu khudn
pDG268 ¢6 chtra gen nay (két qua khong trinh
bay ¢ day). San phim PCR cia gen lacZ (dugc
cit v6i BamHI va HindIll) dugc chén vao

vector pUL1 (da dugc xir ly voi BamHI va
HindIII) va bién nap vao té bao kha bién cua E.
coli. Céc thé bién nap dugc trai trén mdi trudng
chon loc chtra kanamycin (30 pg/ml). Plasmid
cdc khuén lac thu duoc cit véi enzyme gioi han
BamHI va HindlIl dé kiém tra doan DNA dugc
chen. Két qua cét plamid pUL1 c6 chtira gen
lacZ chen thém dugce thé hién trong hinh 3.

Hinh 3. Két qua cét plamid pULI c6 chita gen lacZ chen thém.
1: san pham PCR c6 kich thudc 3 kb, plamid pUL1 c¢6 chtra gen lacZ cheén thém,
M: DNA marker (Express DNA ladder).

Két qua cho thdy sau khi cit boi enzyme
gidi han, plasmid nay vang ra mot bang c6 kich
thudce 3 kb ding nhu dy dodn. Diéu nay chimg
té ching t6i da nhan dong thanh cong gen lacZ
trong vector pUL1.

3.2. Tdch dong doan ADN bao gom promoter
PrrmO-RBS cua gen sspA-lacZ trong vector
pDG364

Tach dong doan DNA bao gf")m promoter
PrrnO-RBS cia gen sspA-lacZ trong vector
pDG364 duoc thuc hién theo so dd nhu hinh 4.
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Hinh 4. So d tich dong doan ADN bao gdm promoter PrrnO-RBS ciia gen sspA-lacZ trong vector pDG364.

Poan DNA bao gébm promoter PrrnO-RBS
cua gen sspA-lacZ dugc khuéch dai thanh cong
tu pUL1 c6 chua gen lacZ b?‘"mg cach st dung
cip mdi nhu trong phin ,Nguyén lidu va
Phuong phéap* (két qua khong trinh bay ¢ dy).
San pham PCR cua gen lacZ (dugc cit véi
EcoRI va Hindlll) dugc chén vao vector
pDG364 (da dugc xur ly voi EcoRI va HindIll)
va bién nap vao té bao kha bién cua E. coli. Cic
thé bién nap dugc trai trén moi truong chon loc
chira ampicillin (50 pg/ml). Céc khuan lac thu
dugc tich plasmid cit véi enzyme giGi han
EcoRI va HindIIl dé kiém tra doan DNA dugc
chen. Két qua cit plamid pUL2 c6 chira
promoter PrrnO-RBS cua gen sspA-lacZ chen
thém dugc thé hién trong hinh 5.

Hinh 5. Cit kiém tra plamid pUL2 c6 chira doan
DNA gém PrrnO-RBS ctia gen sspA-lacZ.
1: san phdm PCR c6 kich thudc 3 kb, plamid pUL2
c6 chtra doan PrrnO-RBS cua gen sspA-lacZ, M:
DNA marker (Express DNA ladder).



212 N.Q. Uyén va nnk. / Tap chi Khovhoc DHQGHN, Kho~hoc Ty nhién va Cong nghé 28 (2012) 207-214

Két qua cho thiy sau khi cit boi hai enzyme
gidi han, plasmid pUL2 nay vang ra mot bang
c6 kich thuéc hon 3 kb (PrrnO-RBS cua gen
sspA-lacZ c6 kich thuéc du dodn khodng 3.3
kb). Sau d6 plasmid nay dugc tich chiét bang
kit cia hing Roche theo diing huéng dan cua
nha san xuit va dugc giri dén hang Macrogen
(Han Qudc) dé xdc dinh trinh ty. Két qua la,
doan PrrnO-RBS cta gen sspA-lacZ c6 trinh tu
chinh xdc nhu cic doan khuén ma tir d6 PrrnO,
RBS cua gen sspA va lacZ dugce khuéch dai va
cdc doan ndi gilta cic doan DNA chen thém la
hoan toan diing khung (két qua khong trinh bay
& day). Diéu nay ching to ching téi dd nhan

Déi chimg duong

pUL3

pULA

dong thanh coéng doan PrrnO-RBS cua gen
sspA-lacZ trong vector pDG364.

3.3. Cai nhdp va biéu hién gen lacZ trong vi
khuan B. subtilis

Nhu trong phan phuong phdp, cic chung B.
subtilis dugc cai nhap gen lacZ theo phuong
phép trao ddi chéo kép s& moc trén moi truong
chura chloramphenicol (50 pg/ml) va khong c6
hoat tinh amylase. Vi vay, sau khi sang loc trén
mdi truong chira khang sinh, cdc thé tdi td hop
dugc nudi cdy trong mdi truong 1ong va dich
nudi cdy nay dugc xic dinh hoat tinh amylase
trén dia ¢6 chita co chat tinh bot 0.1% (hinh 6).

B. subtilis PYT9

Daoi chirng am

Hinh 6. Két qua xac dinh hoat tinh amylase ctia cdc ching B. subtilis PY79 dugc bién nap véi vector pUL2.

Dua trén két qua hinh 6, hai chung pUL3 va
pULA4 dép tmg day du ca hai tidu chi sang loc
(phat  trién  trén mdi  truong  chia
chloramphenicol va bi mat hoat tinh amylase)
va dugc chiing t6i lya chon. Hai ching nay
dugc nudi ciy trén moi trudng DSM 1éng va
dich nudi cdy dugc thu sau 24h dé xac dinh
hoat d B-galactosidase. Két qua nay dugc thé
hién trong hinh 7.

Chiing pUL3 pUL4

So mau hdn .‘ -
hgp san {-
pham clia 3 ’ W
ONPG bj
phan giai badi
enzyme (3-
galactosidase

PY79 | Chal nén

OD600 1.552 1.547 1.581
Hoat d6(U/ml) 5.64 3.94 0.48

Hinh 7. Xéc dinh hoat d9 B-galactosidase trong cic
chung pUL3 va pULA4.
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Duya trén hoat d6 B galactosidase ctia cic
chiung pUL3 va pUL4 (khéac biét o rét so voi
ching B. subtilis PY79), ching t6i khing dinh
da biéu hién thanh céng gen md héa cho P
galactosidase trong té bao sinh dudng cia vi
khuén B. subtilis va hoat 6 ctia gen nay 1a kha
cao.

4. Két luan

Dua vao Kkét qua da dat dugc trén day,
chiing toi ¢6 hai két luan sau:

- ba tach dong thanh cdng gen ma héa cho
B galactosidase dudi sy didu khién ctua PrrnO
va RBS ciia gen sspA cua vi khuén B. subtilis
trong vector pDG364

- Pi cai nhap va biéu hién thanh cong gen
mé héa cho P galactosidase trong té bao sinh
dudng cta vi khuan B. subtilis

Loi cam on

Nghién ctru nay dugc thuc hién nho sy hd
trg kinh phi tir d& tai QG.10.22.
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Expression of the gene, encoded for -galactosidase
in the vegetative cells of Bacillus subtilis

Nguyen Quynh Uyen, Tran Thi Trang, Phan Thi Ha, Nguyen Huynh Minh Quyen

VNU Institute of Microbiology and Biotechnology, PHQGHN, 144 Xuan Thuy, Hanoi, Vietnam

Bacillus subtilis is considered as a GRAS (“genereally regarded as safe”) by the FDA (Food and
Drug Administation of the US). Moreover, based on completely sequenced genome of this bacterium,
B. subtilis has been used as a model for basic and application studies. However, to date, (to the best of
our knowledge) the gene expression, especially without inducer, in vegetative cells of this bacterium
has not been widely performed in Vietnam yet. In this article we successfully expressed the gene
encoded for B-galactosidase as a gene model in the vegetative cells of B. subtilis in order to develop
the application of this safe bacterium in Vietnam.

Keywords: Bacillus subtilis, vegetative cells, expression, B-galactosidase.



