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CHIU NHIET TRONG Bacillus subtilis
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TOM TAT: a-Amylase la mdt trong nhitng enzyme quan trong dugc ing dung
trong nhiéu linh vic khdc nhau. Nhdm ddp vung nhu cdu sit dung a-amylase trong thuc
tién sdn xudt, ching toi tién hanh tao dong B. subtilis tdi t6 hgp sdn xudt enzyme o-
amylase chiu nhi¢t. Gen amyQ md hoa cho a-amylase chju nhiét, cd nguén géc tir
Bacillus amyloliquefaciens, dugc dong héa va dua vao 1€ bao chii B. subtilis. Su biéu
hién gen amyQ trong dong B. subtilis tdi t6 hop dugc kiém tra bdng phuong phdp dinh
tinh va dinh lugng. Sy biéu hién vuot mic ciia a-amylase dugc xdc nhdn bdng phuong
phdp dién di trén gel polyacrylamide (SDS-PAGE).

MO PAU

o-Amylase 1a mit enzyme trong nhém glycoside hydrolase, hién dién trong vi sinh
vit, dong vat va thyc vat. Pay 1a mdt trong nhitng enzyme quan trong dudc st dung rong rai
trong céng nghiép, y hoc va nhiéu linh vuc kinh t&€ quéc dan [1]. Hau hét cdc linh vuc ing
dung clia a-amylase trong cong nghiép déu doi hdi enzyme nay c6 tinh chiu nhiét cao 80-
100°C. Tuy nhién, da s& cdc enzyme a-amylase trong tu nhién dé dang mat hoat tinh § nhiét
dd cao. Mot s6 lodi ¢6 khd ning sinh t8ng hgp a-amylase chiu nhiét song khong thé sif dung
tryc ti€p cho muc dich sdn xuat enzyme do ¢ nhitng mit khdng thuén 1gi vé 1¢i ich kinh (€.

Ung dung thanh tyu cia ky thuit di truyén, mo6t s& dong (& bao tdi t6 hgp dd dugc
thi€t 1ap thanh cdng, c6 kha ning biéu hién gen ma héa a-amylase. Cdc dong nay dudc st
dung d€ sdn xuit enzyme o-amylase vdi sdn lugng 16n cung cdp cho cdc tng dung thudc cdc
linh virc khac nhau. Trong hdu hét cdc trudng hop, gen méd héa a-amylase dugc bi€u hién
trong t&€ bao chl E. coli. Tuy nhién, nhiéu nghién cifu cho thdy hé théng E. coli c6 mot s6
nhudc diém nhy sy ti€t khong chuyén biét cdc sdn pham protein, hiéu suit tao protein tdi t8
hop thdp, mot s6 trudng hgp cé bién dbi sau dich ma trén sdn phdm protein tdi t6 hgp. Céc
nhudc diém nay din dén hién tugng khoéng &n dinh vé hoat tinh, cdu tric khéng gian ba
chiéu clia protein tdi t& hgp [6].

Bacillus subtilis 1a mdt t€ bao chl khdc cling dudc st dung dé biéu hién protein ngoai
lai. B. subtilis ddp ing dudc nhitng yéu ciu clia mdt t€ bao chd 1y twdng nhy ting trudng
nhanh trong méi trudng ré tién, an toan do khdng tao ndi ddc 16, c6 kha ning ti€p nhin DNA
ngoai lai. Méat khdc, gen mé hoa cho enzyme o-amylase chiu nhiét amyQ dugc nghién ciiu
st dung nhi€u trong sdn xudt o-amylase tdi t6 hgp 12 gen ¢6 ngudn gdc tir vi khuidn B.
amyloliquefaciens. Vi viy, B. subtilis 13 t&€ bao chi thich hdp hon E. coli d€ biéu hién vugt
mifc a-amylase chiu nhiét nhim gidm thi€u nhitng trd ngai do sai khdc trong qud trinh bién
d6i sau dich ma & sdn phim o-amylase tdi t3 hop [6,7].
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Trong bdo cdo nay, chiing tdi trinh bay két qud tao dong B. subtilis bi€u hién vugt
mifc enzyme a-amylase chiu nhiét. Khd ning tao a-amylase clia dong t€ bao tdi t8 hgp dudc
chitng minh dya trén hoat tinh cia enzyme va mic do biéu hién a-amylase cia dong tii t3
hgp duge khdo sdt bing phuong phdp dién di SDS-PAGE.

VAT LIEU VA PHUONG PHAP

Chiing vi sinh vdt. Ching Escherichia coli DH5a (F” endAl hsdR17 (ri./my.) supE44
thiX recAl gyrA96 A lacU169((¢ 80 lacZ A M15]) dudc ding d& khuéch dai s6 Iugng ban
sao cdc vector. Ching Bacillus subtilis PYT9(FA-) (A amyE, spA-, FA-) dugc ding lam t€ bao
chd dé bi€u hién vugt mifc gen ma héa a-amylase chiu nhiét.

Moi truong va héa chdt. Moi trudng LB (Luria-Bertani, trypton 1%, yeast extract
0,5%, NaCl 0,5%) dudc sit dung trong nudi cdy, bién nap E. coli va B. subtilis. Mbi trudng
thit khd ning phdn gidi tinh bot
clia dong tdi t& hgp 14 mdi trudng
c6 chira tinh bt tan 2%, agar
1,5%.

Vector pREP9amyQ (PTN.
Cong nghé Sinh hoc Phin g,
Truéng PH Khoa hoc Ty nhién,
PH Quéc gia TP. HCM) c6 kich
thudc 8923bp, mang gen amyQ ma
h6éa cho enzyme a-amylase chiu
nhiét c¢6 ngudn gdc W B
amyloliquefaciens, c¢6 trinh ty
ColE1 kiém sodt DNA sao chép
trong E. coli va B. subtilis, gen
khing Neomycine (NeoR) dudc Hinh 1: So d8 plasmid
diung lam gen chon loc trong B.
subtilis. Promoter Py,. diéu khién
hoat dong phién ma cda gen amyQ, 1a mot promoter cdm @ng vdi IPTG.

BamHI

PREPY9amyQ biéu hi¢gn gen ma

Phuong phdp. Phudng phip bién nap vdi tdc nhin calcium trong diéu kién lanh dugc
ding dé€ bi€n nap plasmid vao E. coli [3]. Phuong phdp Calcium lanh cdi bién dugc ding dé
dua vector vao B. subtilis [3]. Plasmid dugc tich chiét va tinh sach biing phuong phdp SDS-
kiém cdi bién [3]. Tié€n hanh kiém tra sy hién dién clda gen amyQ trén plasmid bing phin
ttng PCR vdéi ciip mdi dic hiéu cho gen amyQ. 1pug plasmid dudc s dung 1am khudén miu vdi
6 pmol mdi xudi (5’-GATCCCATGGAGAGGGAGAGGAAAATGATTCAAAAACG) va 6
pmol mdi ngugc (5’-TGCTTACTCGAGTTTCTGAACATAAATGGAGACGGACCC). Phin
tting PCR v6i tdng thé tich 1a 25ul dudc ti€n hanh & diéu kién: 94°C — 1 phiit, 55°C — 1 phiit
va 72°C - 1 phit 1dp lai 30 chu ky.

Hoat tinh cla a-amylase tdi t§ hgp dugc dinh tinh nhu sau: t€ bao B. subtilis
amyQ/PY79(FA-) sau khi nudi cdy vi cdm ng bing IPTG, phd v3 t&€ bao, thu nhin dich
enzyme, nho 1&én hop petri chita moi trudng agar-tinh bdt (2%), G & 37°C qua dém. Cic dia
thach dugc nhudém v6i dung dich Lugol d€ phat hién hoat tinh phén gidi tinh bot. Hoat tinh
enzyme dugc dinh lugng bing phuong phdp Bernfeld. Phuong phdp nay dua trén su dinh
lugng dudng maltose dudc tao thanh sau phdn @ng thiy phén tinh bdt. Him lugng dudng
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maltose dugc xdc dinh bing mdy so mau thong qua phin ¥ng tao mau cda thudc thif 3,5-
dinitrosalicylic acid véi nhém C=0 trong phén tif maltose & budc séng 540nm. Trong khodng
tuy€n tinh, ham lugng maltose ti 1& thudn v6i cudng do mau ciia hdn hgp phdn dng. Do vy,
trudc tién, ti€n hanh xdy dung dudng tudng quan tuyén tinh chuén gilta s6 mol maltose va
mat d6 quang. Pha lodng mAu t6i gi6i han cén thiét, ti€n hanh phdn ng dinh lugng, do
cudng d6 mau va dua vao dudng chudn d€ xdc dinh hoat do enzyme.

Sy biéu hién vugt mifc a-amylase chiu nhiét cia dong B. subtilis amyQ/PY79(FA-)
dugc phan tich bang dién di trén gel polyacrylamide v&i su hién dién cla tdc nhdn SDS
(SDS-PAGE) [4]. Tién hanh xir 1y 10ul dich chiét enzyme thu nhén t¥ dong B. subtilis
amyQ/PY79(FA-) v6i 10ul dung dich nap méu. Pun s6i cdch thidy 5 phit. Mau dugc nap hét
vao gi€ng. Ti€n hanh dién di trén gel polyacrylamide c6 ndng d acrylamide 1a 12,5% véi
2mA/giéng miu. Sau dién di, ti€n hanh nhudm gel v4i dung dich nhudm trong 1-2 gid. Sau
d6, gidi nhudm bling cich ngadm gel trong dung dich gidi nhuém cho dén khi nén gel trd nén
trong sudt khong mau. Say kho gel trong chin khong.

KET QUA VA THAO LUAN

Thu nhan plasmid pREP9amyQ va ki€m tra sy hién dién ciia gen amyQ.

Plasmid pREP9amyQ biéu hién gen mé héa a-amylase chiu nhiét dugc bi€n nap vao
t€ bio E. coli DHSa va thé bién nap dugc tuyén chon nhd tinh khing Neomycine (Neo®).
Plasmid pREP9amyQ mang gen khdng Neo do do thé bi€n nap c¢6 chita plasmid nay sé& c6
kh4 ning phét trién trén mdi trudng c6 bd sung Neo. Ngugc lai, t€ bao chii E. coli DH5a
khong mang plasmid s& khong phdt trién dugc trén méi trudng c6 Neo (Hinh 2).

Tir cdc thé bién nap thu dugc, plasmid pREP9amyQ dugc tdch chi€t va ki€m tra bing
phén tng khuéch dai PCR v6i cap mdi dic hiéu cho gen amyQ (Hinh 3). Plasmid tdch dugc
tit thé bi€n nap cho 3 vach trén bdn dién di agarose (giéng 2). Khi sit dung plasmid lam
khuon dé thuc hién phin @ng khuéch dai vdi cip mdi chuyén biét cho amyQ, sin phim
khué&ch dai c6 kich thudc 14 1516bp tudng ¥ng vdi kich thude clia amyQ (Hinh 3, giéng 3).

Hinh 2: Két qud bién
nap pREP9amyQ vao té
bao E. coli DH5c. 1, E.
coli DH5a; 2, E. coli
DH5a dugc bién nap
bdng pREP9amyQ.
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Hinh 3: Kiém tra plasmid pREP9amyQ
bing dién di trén gel agarose va bdng
phdn ung PCR. 1, thang chudn A-
HindIll; 2, pREP9amyQ; 3, sdn phdm

=== 1516b

Tao dong B. subtilis amyQ/PY79(FA-) mang gen amyQ.

Plasmid pREP9amyQ dugc bi€n nap vao t€ bao B. subtils PY79(FA-) v6i nhin t8 chon
loc ciing 12 khd ning khdng neomycine. Thé bién nap chifa plasmid mang gen khang Neo c6
thé phat trién dugc trén mdi trudng ¢6 Neo (34pg/ml). Ngugc lai, t€ bao chi khéng mang
plasmid tifc khdng mang gen khdng Neo sé khong moc duge trén mdi trudng nay. Dong bién
nap moc dugc trén mdi trudng LB-Neo dudc dat tén 1a amyQ/ PY79(FA-) (Hinh 4).

Hinh 4: Két qud bién
nap pREP9amyQ vao
t¢' bao B. subtilis
PY79(FA-). 1,
PY79(FA-); 2,

Hinh 5: Phdn tich plasmid
PREP9amyQ bdng dign di
trén gel agarose va bdng
phdn ung PCR. 1, thang
chudn A-HindIll; 2, plasmid
thu dugc sau tdch chiét; 3,
sdn phdm khuéch dai tit
khudn plasmid.

+<—1516b

Tir cdc thé bi€n nap thu dudc, ti€n hanh tich chiét plasmid va kiém tra biing phdn
tting khuéch dai PCR vdi cip mdi dic hiéu cho gen amyQ. Plasmid dudc tich chiét tir thé
bi€n nap B. subtilis cho 3 vach trén bdn dién di agarose (Hinh 4, giéng 2). K€t qua phan tng
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PCR (Hinh 4, giéng 3) cho thd'y sdn pham khuéch dai tit khudén DNA plasmid c6 kich thudc
tuong duong vdi kich thudce cia doan gen amyQ.

Phan tich sy tao thanh c-amylase tdi t6 hgp bdi dong B. subtilis amyQ/PY79(FA-).

Pia thach dugc b sung dich ddng nhat tif dong tdi t6 hgp amyQ/PY79(FA-), sau khi
dugc nhuém bing Lugol tao mot vong phéan gidi trong sudt xung quanh vi tri nhé dich. Trong
khi d6, dia di chitng dugc thuc hién tuong ty véi dong t€ bao chii PY79(FA-) khong ¢6 vong
phin gidi nay (Hinh 6). Nhu vy, dong B. subtilis amyQ/PY79(FA-) c¢6 khd ning sdn xuit
enzyme o-amylase ¢6 hoat tinh phan gidi tinh bot. Mat khéc, viéc xdc dinh hoat tinh cua
dich déng nha't cda dong tdi t& hgp cho thdy dich ddng nhét c6 hoat tinh 1a 22.400U/ml.

Hinh 6: Két qud khdo
sdt hoat tinh cia dich
a-amylase dugc tdch
chiét tx  dong
amyQ/PY79(FA-). 1,
PY79(FA-); 2

Phan tich sy bi€u hién a-amylase tii td hgp biing dién di SDS-PAGE.

1.2 .3 -
94kD
67kD Hinh 7: Biéu hig¢n vugt mic
62kD — enzyme c-amylase cia
43kD dong tdi t6 hop. 1,
amyQ/PY79(FA-) dugc cdm
ung IPTG; 2,
20.1k amyQ/PY79(FA-); 3,
14.4k

Dich ddng nhi't dong B. subtilis amyQ/PY79(FA-) dugc cdm ng vdi IPTG dugc phin
tich biing dién di SDS-PAGE va két qud dudc trinh bay trén Hinh 7. Hinh 7 cho thdy dich
dong nhat ndy c6é vach protein dim tuong Wng vdi trong lugng phan tf cia enzyme o-
amylase (62 kDa) (giéng 1). Ngudc lai, & cic mau dich dong nhat tif dong amyQ/PY79(FA-)
khong duge cdm ing bing IPTG (giéhg 2) va dong PY79(FA-) (giéng 3) hau nhu khéng c6
vach protein nay. Dya vao ddm d9 cla vach a-amylase so vdi cdc vach protein khéc, ¢6 thé
thdy mic do biéu hién cia a-amylase trong t& bao téi td hop dudc cdm tng vdi IPTG lavugt
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trdi so vdi protein tong s6 clia t& bio. K&t qua nay cho thdy dong amyQ/PY79(FA-) c6 khd
ning bi€u hién vugt mitc gen ma héa a-amylase.

KET LUAN

Bing phudng phép bién nap, ching tdi di thanh cong trong viéc tao ddng t€ bao B.
subtilis amyQ/PY79(FA-) c¢6 kh3 ning bi€u hién vugt mifc gen ma héa enzyme a-amylase
chiu nhiét. Enzyme a-amylase dugc thu nhén tir sinh kh&i dong t4i t8 hop sau khi nudi cdy
va cdm ng bing IPTG. Hoat tinh clia a-amylase dugc kiém ching dya trén hoat tinh phan
gidi tinh bdt tao vOng phén gidi trong sudt xung quanh vi tri nhd dich enzyme va viéc dinh
lugng biing phudng phdp Bernfeld cho thiy hoat tinh clia a-amylase 1a 22.400U/ml. Sy biéu
hién vugt mifc enzyme o-amylase & dong tdi td hgp dude xdc dinh bing phucng phdp dién di
trén gel polyacrylamide (SDS-PAGE). K&t qua dién di cho thdy lugng o-amylase tao ra la
vugt trdi so vdi tdng protein cia t&€ bao khi dugc cdm ting bing IPTG. Chiing tdi dang ti€p
tuc khdo sdt mot s dic tinh nhit gidi han chiu nhiét, nhiét do va pH t8i thich nhim lam ting
hiéu qud thiy phén tinh bot va diu kién bdo quan enzyme 1am co s& cho viéc sdn xudt va
tng dung ai-amylase tdi t8 hgp nay.

TRANSFORMATION AND OVEREXPRESSION OF GENE ENCODING
THERMOSTABLE a-AMYLASE IN Bacillus subtilis

Huynh Ngoe Vi Ca, Dang Thi Phuong Thao, Tran Linh Thuoc

ABSTRACT: o-Amylase is one of important enzymes being used in various fields. In
response to the needs of thermostable o-amylase in practical applications, we established a
clone of recombinant B. subtilis being able to produce a thermostable a-amylase. The amyQ
gene encoding a thermostable a-amylase from Bacillus amyloliquefaciens was cloned to an
expression vector, transformed into and overexpressed in B. subrilis. The expression of amyQ
gene in the recombinant B. subtilis clone was qualitatively and quantitatively tested basing on
a-amylase activity. The overexpression of a-amylase gene was confirmed by polyacrylamide
gel electrophoresis in the presence of sodium dodecyl sulfate (SDS-PAGE).
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