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TOM TAT

Endoglucanase A (CelA) la thanh phéan
quan trong trong phdc hé enzyme cellulase
chju nhiét (cellulosome) tcr chdng vi sinh vat
ky khi Clostridium thermocellum. Trong phdc
hé nay, CelA cho khd ndng phan cét cao
nhét cac lién két B-1,4 glucoside tir bén
trong cac phan te cellulose va mét sé loai
polysaccharide tao thanh cac oligosac
charide. Bacillus subtilis 1a vi khudn Gram
duong, hiéu khi, phat trién nhanh, thuong
dung trong sén xuét enzyme cdng nghiép.
Pay la chung vi khuén cé thé duoc dung dé
thay thé cho chdng vi khudn ky khi, phéat
trién cham, C. thermocellum dé biéu hién
CelA. Pé tao chung B. subtilis c6 khd ndng
tiét CelA tai t6 hop, gen celA tr C.
thermocellum dwoc thu nhan bang phan dng

PCR va chen vao plasmid pHT43, ngay sau
trinh tw tin hiéu tiét samyQ. Plasmid pHT43-
celA tao thanh sé duwoc bién nap vao chdng
biéu hién B. subtilis 1012, cé biéu hién
protease ngoai bao va B. subtilis WB80ON,
da gay dét bién trén 8 protease ngoai bao.
CelA ttr cac chdng B. subtilis dwgc cam dmg
biéu hién bang IPTG & cac néng dé khac
nhau. Tién hanh thu m&u djch tiét protein
ngoai bao trong méi trromg nudi cdy tir 2
dén 24 gio sau cdm ¢ng. Kha ndng biéu hién
clia chdng duoc danh gid bang SDS-PAGE
va hoat tinh Endo-B-1,4-glucanase. Nghién
ctru nay chung té co thé biéu hién CelA
trong B. subtilis va tiém ndng phat trién
chdng c6 khd ndng biéu hién CelA cho cac
tmg dung thdy phan cellulose sau nay.

Twr khéa: Bacillus subtilis, Plasmid pHT43, Pgrac, CelA, IPTG, Endo-B-1,4-glucanase.

MO PAU

C. thermocellum 1a vi khuan Gram dwong, ky
khi tuyét d6i duoc biét dén véi hé cellulase cho
kha nang phan giai cellulose hiéu qua nhét.
Chung vi sinh vat nay c6 kha nang tao phirc hé
enzyme chiu nhiét va dugc goi la cellulosome
ngoai bao. Phiic hé nay bao gom: endoglucanase,
c6 kha nang phan cit lién két p-1,4-glycosidic
trong phén ti cellulose; exoglucanase hay con
goi 1a cellobiohydrolases, c6 vai trd phan cat

cellulose mach dai, tao san pham cellobiose don
gian hon Vva protein I8i, vira c6 vai tro két dinh
céc enzyme cellulase vgi nhau vira tang cudng
kha ning gan ciia enzyme 1én co chét, théng qua
cac domain &i luc cao véi cellulose trén bé mit.
Qua do6, tang cuong hoat tinh cta enzyme
cellulase 1én nhiéu lan [14]. Trong phtc hé
cellulosome, endoglucanase A (CelA) Ia enzyme
dau tién duoc thu nhan va tinh ché [8]. Cau tao

Trang 74



TAP CHi PHAT TRIEN KH&CN, TAP 17, $0 T4-2014

CelA rat don gian, chi bao gém 1 domain
Dockerin 1 (domain gin vao protein 16i cua
cellulosome) lién két véi 16i enzyme thuoc nhém
GH8 (Glycosyl hydrolase 8) [1]. Ngoai ra, cac
nghién ctru vé phirc hé cellulosome cho thay ring
CelA la dai dién duy nhat caa nhém GHS8 trén C.
thermocellum [3] va dwoc biéu hién cao ¢ ca 2
cap do phién ma [10] va dich ma [13].

Bacillus 1a nhém vi sinh vat gitr vai tro chu
dao trong nén cong nghiép san xuit enzyme véi
hon 60 % enzyme cong nghiép dugc san xuat tir
nhom vi sinh vat nay [12]. Trong d6, B. subtilis
da duoc (ng dung trong cdng nghiép tir rat lau tai
Nhat Ban trong san xuat ché pham tir dau nanh-
Natto [6]. Do dé, viéc sir dung B. subtilis dé biéu
hién, san xuit hé enzyme cellulase cua C.
thermocellum s& c6 duoc nhitng wu diém so Vi
céc chung biéu hién truyén thong khac nhu
Escherichia coli hay Saccharomyces cerevisiae:
(i) Twong ddng vé mat cau trdc té bao vi ca hai
cung la vi khuian Gram duong; (ii) Hé thdng
plasmid ton tai doc lap pHT43 (MoBiTec), cho
phép biéu hién protein tai to hop dang tiét ra moi
truong; (i) Didu kién nudi cay don gian, chi phi
thip nhung hiéu qua tao san pham, tao sinh khdi
cao gap nhiéu lan C. thermocellum; (iv) La ching
an toan theo chuin GRAS (General Regarded As
Safe) dwoc cong nhan bai co quan Quan ly Thudc
va Thyc phdm Hoa Ky (FDA-Foods and Drugs
Administration, M§). Ngoai ra, sinh khdi B.
subtilis con c6 thé tng dung trong nudi trong
thuy san, phén bon sinh hoc, cho phép tan dung
hét t6i da san phim cua quy trinh san xuét
enzyme.

VAT LIEU VA PHUONG PHAP
Vit liéu

Chung vi sinh vat ky khi C. thermocellum
DSM 1313 tir ngan hang chung DSMZ, CHLB
buc. Plasmid biéu hién tiét pHT43 va céac ching
biéu hién B. subtilis 1012, B. subtilis WB800N
duogc cung cip bai cong ty MoBiTec (dai dién la
Trung tdm Khoa hoc va Cong nghé Sinh hoc,

Truong Pai hoc Khoa hoc Ty nhién, PHQG-
HCM). Cac enzyme, hoa chét can thiét cho dong
hoa, biéu hién protein va do hoat tinh enzyme téi
t6 hop.

Nubdi ciy, thu nhin DNA bd gen cia C.
thermocellum va tao plasmid tai to hop
pHT43-celA

C. thermocellum DSM 1313 duoc nudi ciy
trong binh nudi ky khi bang méi truong 122, theo
huéng dan cua ngan hang ching DSMZ, & 60 °C
trong 4 ngay. Thu sinh khéi va tach chiét DNA
b6 gen theo quy trinh phenol/chloroform [5], do
nong d6 va kiém tra do tinh sach bing may
NanoDrop 1000.

Plasmid pHT43 (Hinh 1A) la mét plasmid
con thoi, c6 kha ning ton tai va sao chép doc lap
trén ca 2 chuang chu E. coli va B. subtilis. Plasmid
nay chiu sy kiém soat bai promoter Pgrac, bao
gom promoter groES két hop véi lacO operator
va trinh tu Shine-Dangarno cua gsiB [7]. Bén
canh do, trinh ty tin hiéu tiét SamyQ duoc gin
ngay sau Pgrac promoter, cho phép tiét protein
tai t6 hop ra ngoai méi truong nudi cdy. Gen ma
hoéa endoglucanase A (CelA) dugc khuéch dai tir
DNA bo gen caa C. thermocellum biang cip moi
CelA F, 5’-GGCCATAGATCTGCAAACACT
GTGTCAGCGGCA-3> va CelA R, 5°-
GGCCATGACGTCTTAATAAGGTAGGTGGG
GTATGCTC-3’.San pham PCR cing Véi
plasmid pHT43 dwoc xir ly bang Bglll va Aatll s&
la nguyén liéu cho phan tng néi tao plasmid tai
t6 hop pHT43-celA. Tiép theo, plasmid pHT43-
celA (Hinh 1B) duoc bién nap vao chung E. coli
OmniMAX. Tién hanh PCR khuén lac dé sang
loc khuan lac tai t6 hop, tach plasmid bang
QIAprep spin miniprep kit (QIAGEN) va kiém
tra két qua tao dong bang phwong phép giai trinh
tu.
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Hinh 1. Ban d6 gen cua plasmid thuong mai pHT43 va plasmid pHT43-celA. (A) pHT43 (MoBiTec) véi trinh tir
khang ampicillin cho E. coli va trinh tu khang chloramphenicol cho B. subtilis. (B) pHT43-celA chira promoter
Pgrac va gen celA sau trinh ty tin hiéu tiét SamyQ.

Tao ching B. subtilis tai t6 hop va sang loc cac
dong tai to hop bicu hién CelA dang tiet

Plasmid sau khi giai trinh tu duoc bién nap
vao B. subtilis theo quy trinh huéng dan cua
MoBiTec. Khuéan lac B. subtilis moc duoc sau
khi bién nap s& dugc kiém tra su hién dién cua
plasmid pHT43-celA. Tién hanh PCR khuan lac
cac chung tai t6 hop B. subtilis 1012 va B.
subtilis WB80ON bing cip mdi CelA F va
ON632 (TAGGCGGGCTGCCCCGGGGACG).
San pham PCR c6 kich thuéc du doan 1a 1392
bp. Sir dung gel agarose 1% dé phan tich két qua.
Tir cac khuan lac cho phan tmg PCR duong tinh,
khao sat kha niang biéu hién CelA trén dia thach
LB-Cm 10 (Luria Bertani-Chloramphenicol 10
pg/ml) cé chaa 0,5 % carboxymethylcellulose
(CMC) va ndng do chit cam tng IPTG khac
nhau tir 0,01 mM, 0,1 mM, 0,5 mM dén 1 mM.
Sau 24 gid nudi cdy, kha ning biéu hién cua
chung sé dugc danh gia thong qua ban kinh vong
phén giai CMC.
Pinh gia kha ning biéu hién tiét CelA ciia B.
subtilis 1012 va B. subtilis WB800N

Ching t6i tién hanh biéu hién trong moi
truong long 100 mL LB-Cm 10 pg/mL cling &
céc nong do IPTG twong ty nhu khi khao sat trén

dia. O mdi thoi diém khao sét, thu nhan 2 mL
dich nu6i ciy di loai té bao bang ly tim ¢ 10.000
vong trong 5 phut. Bé chuan bi miu cho phan
tich SDS-PAGE, 1 ml dich enzyme duoc tia vai
TCA (trichloroacetic acid) ¢ nong do cudi 1a 10
%. Song song d6, chung téi xac dinh hoat tinh
CMCase cua enzyme CelA theo quy trinh sau:
250 pL dich enzyme u véi 250 pLnatriacetat
buffer, pH 5,5 ¢6 chira 1 % CMC, 1 50 °C trong
30 phut. Sau do, dinh luong duong khir tao thanh
bang thudc thir DNS [4]. Véi 1 IU hoat tinh
enzyme la luong enzyme can thiét dé tao ra
luong duong khir twong duwong voi 1 pmol
glucose (0,18 mg glucose) trong 1 phut.
KET QUA VA THAO LUAN
Thu nhin gen tao plasmid tii t6 hop pHT43-
celA

Két qua do NanoDrop DNA bo gen cua C.
thermocellum cho thiy ndong d6 DNA nam trong
khoang 391 ng/uL, véi do tinh sach thé hién qua
ti 16 OD260/0D280 Ia 1,92. Tién hanh tao
plasmid tai t6 hop pHT43-celA nhu trong phan
vt liéu va phuong phap nghién ctu. Két qua giai
trinh ty cho thay su twong dong cua trinh ty muc
tiéu so voi thiét ké 1a 100 % va két qua BLAST
trén ngan hang gen NCBI clng la 100 % khi so
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sanh vaGi trinh ty gen celA trén chung C.
thermocellum tu nhién.

Tao ching B. subtilis 1012 va B. subtilis
WBS800N mang plasmid tai to6 hop

B. subtilis 1012
pHT43-celA

B. subtilis WB80ON
pHT43-celA

M KL1 KL2 KL3 KL1 KL2 KL3

Hinh 2. Két qua (‘;Iién di san phém PCR kiém tra su
hién dién cla tai to hqp pHTA43- celA ¢ cac ghﬁng B.
subtilis tai t6 hop. Doi chimg am la san pham PCR
ching B. subtilis 1012 mang plasmid pHT43. Két qua
dién di dugc phan tich trén gel agarose 1 %.

Két qua PCR khuan lac dé kiém chang
plasmid tai t6 hop pHT43-celA ¢ cac chung B.
subtilis 1012 va B. subtilis WB80ON (Hinh 2)
cho thay cac dong vi khuan B. subtilis tai t6 hop
déu cho vach san phim PCR khuén lac c6 kich
thuae ly thuyét 1392 bp nam giita vi tri 1200 bp
va 2000 bp cua thang chuian DNA. Trong khi d6,
& khuan lac dbi chirng, khong xuat hién vach
séng nao trén ban gel agarose 1 %. Piéu nay cho
thiy chung t6i da tao thanh cdng céc chung tai to
hop B. subtilis 1012/pHT43-celA va B. subtilis
WBB800ON/pHT43-celA.

Khio sat khi ning biéu hi¢n CelA trén méi
truomg ran

Viéc danh gia kha nang biéu hién CelA dang
tiét cua chung bang dia thach LB-Cm 10 chua
0,5 % CMC dé& dang cho két qua chi sau 24 gio
nudi cdy ¢ 37 °C, va 15 phat nhuém bang Congo
Red 1 % [2]. Két qua thu nhan dugc trong Hinh 3
cho thiy vong phan giai tir cac chung B. subtilis
mang plasmid pHT43-celA 16n hon rat nhiéu so
vé6i cac mau chitng &m mang plasmid pHT43 & ca
4 néng do IPTG 0,01 mM, 0,1 mM, 0,5 mMva 1
mM. Két qua phan tich ban kinh vong phan giai
con cho thay sy anh huong cia IPTG khong
nhiéu & cac nong do duoc khao sat 0,1 mM, 0,5

mM va 1 mM. Chi c6 su khéc biét rd rét vé kha
ning phan giai CMC & nong d6 0,01 mM so Véi
3 ndng do IPTG con lai. Nhu vay, cac chung B.
subtilis 1012 va B. subtilis WB800ON mang
plasmid tai t6 hop pHT43-celA tao thanh c6 kha
ning tiét CelA c6 hoat tinh cao trén méi truong
chira co chit CMC.

B. subtilis 1012

0,01 0,1 0,5 1
pHT.B'CdA . .

B. subtilis WB80ON
0,01 0,1 1 mM IPTG

0,5
pHT.‘s - -
el ciolo

Hinh 3. Kha ning phan giai CMC cua chiing biéu hién
B. subtilis 1012 va B. subtilis WB80ON mang plasmid
tai td hop pHT43-celA & cac ndng do IPTG 12 0,01
mM, 0,1 mM, 0,5 mM va 1 mM. Pi chimg am 1a
chung B. subtilis mang plasmid pHT43. Thanh mau
trang thé hién ban kinh vong phén giai co chit CMC.
Thanh mau den thé hién thuéc do ¢ kich thudc
lalcm.

mM IPTG

1cm

Khio sat kha ning biéu hién CelA trén méi
trudng long

Quad trinh khao sat nudi ciy lic ¢ 24 gio sau
cam tng cho phép danh gia chinh xac hon cac
yéu té anh huong dén sy biéu hién CelA c6 hoat
tinh nhu ndng d6 chit cam ung IPTG, thoi gian
nubi ciy, qua dé, c6 thé xay dung tién dé cho
viéc t6i wu hoa quy trinh va ap dung trén quy md
I6n hon (1 L hoac 5 L). O day, ching t6i sir dung
2 phuong phap dé danh gi4 kha ning biéu hién 1a
SDS-PAGE va do hoat tinh dich nudi ciy.
Xdc nhdn sw biéu hién Celd tiét tir B. subtilis
1012 va WB80OON

Trudc khi tién hanh khao sét kha ning biéu
hién, chdng t6i tién hanh lai Western Blot dé xac
nhan chinh xac sy biéu hién CelA trong dich nudi
cay B. subtilis tai thoi diém 8 gio sau khi cam
g bang 0,1 mM IPTG.
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1 2 M 3 4

pHT43- celA.

Hinh 4. Két qua x4c dinh sy biéu hién CelA & B. subtilis.

(A) Két qua lai Western Blot dich tiét B. subtilis v6i khang thé tho da dong
khang CelA; Giéng 1: dich tiét B. subtilis 1012 mang plasmid pHT43-celA;
Giéng 2: dich tiét B. subtilis 1012 mang plasmid pHT43 (d6i chimng 4m); M:
thang chuan protein; Giéng 3: dich tiét B. subtilis WB800 mang plasmid
pHT43 (d6i chung am); Giéng 4: dich tiét B. subtilis WB800 mang plasmid

(B) Chu triic protein CelA tai t& hop theo ngén hang dit liéu Uniprot. CelA
gom 2 domain chinh 1a 13i hoat tinh (kich thude khoang 43 kDa) va Dockerin
nhom I (kich thude khoang 7 kDa).

Kich thuée: 42.275 Da Kich thuée: 7.479 Da

pl: 5,53 pl: 8,65

Vi tri: aa 41 - aa 393 Vitri: aa 411 - aa 477
Lai hoat tinh Dockerinlnhc’:m I

)¥ Domain

GEED G * Repeat
- D > Repeat

CelA Kich thuéce: 451 aa Khéi lugng: 49.754 Da pl: 5,58

(A)

Két qua lai trong Hinh 4A cho thay CelA tao
thanh & B. subtilis 1012 c6 kich thu6c khoang 43
kDa trong khi ¢ dich tiét B. subtilis WBS8O0ON,
CelA van giit duoc 2 vach kich thuéc 1a 50 kDa
va 43 kDa. Ngoai ra, & mau dbi chiing 1a dich tiét
B. subtilis mang plasmid pHT43, khong c6 vach
lai ndo duoc phét hién. Biéu nay cho thiy két qua
lai tét, khang thé CelA 1a dic hiéu va khong tao
san pham khong dic hiéu nao vai protein ngoai
bao cua B. subtilis 1012 va B. subtilis WB8OON.
Enzyme CelA c6 kich thudc 49754 Da (Hinh
4B). Céu tric CelA bao gom domain Dockerin
loai I (kich thudc khoang 7 kDa) lién két voi I6i
hoat tinh enzyme (43 kDa). Tuy nhién, 2 thanh
phan nay lai gip cuon riéng ré va doc lap véi
nhau [1]. Do do, protease ngoai bao s& cit phan
Dockerin loai | truéc, trong khi 18i enzyme véi
c4u tric phirc tap va chac chan hon s& it bj anh
huéng baéi hoat tinh cua protease. Két qua nay
twong ty mot nghién ciru khéc vé biéu hién CelA
ciing cho két qua lai Western-Blot & kich thudc
tuong tng khoang 43 kDa [9]. B. subtilis 1012 la

B)

ching dugc nghién cau tur 1au [11]. Tuy nhién, B.
subtilis 1012 ¢6 nhuge diém l1a biéu hién nhiéu
loai protease ngoai bao, do dé, san pham lai dich
tiét CelA chi cho 1 vach & kich thuéc 43 kDa
tuong rng véi 18i hoat tinh. Nham khic phuc van
dé nay, ching t6i sar dung ching B. subtilis
WBS00N dé biéu hi¢n CelA. B. subtilis WB80ON
la chung biéu hién da bi dot bién mét 8 protease
ngoai bao [9], chinh vi véy, cau trdc hoan chinh
cua CelA, bao gém ca Dockerin loai | va I8i hoat
tinh s& khdng bi phan cat nhiéu boi protease, cho
phép gitr nguyén dugc kich thude day du cua
enzyme CelA (49,754 kDa). Diéu nay hoan toan
pht hop véi két qua lai véi 2 vach protein 1a 50
kDa va 43 kDa twong (ng véi kich thude diy du
va 16i hoat tinh cta CelA d3 bi phan cat Dockerin
loai I.
Khd ndng biéu hién Celd ¢ ching B. subtilis
1012

Céc két qua SDS-PAGE (Hinh 5A, 5B, 5C)
cho thay xuat hién 2 vach nho c6 kich thudc
khoang 50 kDa va 43 kDa & céc chung B. subtilis
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1012 mang plasmid pHT43-celA, trong khi, &
ching d6i ching B. subtilis 1012/pHT43 thi
khong xuat hién. Nhu vay, ching toi c6 thé két
luan rang CelA duoc biéu hién thanh cong trén
chang B. subtilis 1012. Mac du san pham tiét bi
protease phan cit mot phan ¢ cac thoi diém 4, 6,
8 va 10 gio sau cam ung, tuy nhién, & cac thoi
diém 12, 18 va 24 gio, van c6 mot lugng CelA
méi tao thanh va chua bi phan cét bsi protease
cua B. subtilis 1012. Két qua nay hoan toan phu
hop véi két qua lai Western Blot trude d6 — Hinh
4. bong thoi, khi ddi chiéu két qua do hoat tinh

B. subtilis 1012

dich nudi cay (Hinh 5D) cho thdy enzyme van c6
hoat tinh cao, nam trong khoang 120 dén 140
mU/ml dich nuéi ciy. Biéu nay cho thay ring I6i
hoat tinh enzyme van con kha nang phan giai co
chat CMC mic du da bi loai bo domain Dockerin
loai | boi protease ngoai bao cua B. subtilis 1012.
Bén canh dé, két qua do hoat tinh & thoi diém
cam éng IPTG (0 gio) cho thay lwong dwong khir
tao thanh rét thap, duai 0,1 mg/mL nam ngoai gia
tri duong chuan glucose c6 thé phét hién duoc
bing phuong phap dinh lugng vai thube thir DNS
12 0,1 mg/mL — 3,2 mg/mL.

pHT43
A pHT43 Gt pHT43-celA-0.1mM
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Hinh 5. Két qua phan tich
kha ning biéu hién CelA cua
B. subtilis 1012 bing SDS-
PAGE va danh gia hoat tinh.
(A) Nong d6 IPTG dugc
khao sat la 0,1 mM, (B) 0,5
mM va (C) 1,0 mM (C).
Lugng miu tuong duong
200 pL dich tiét moi trudng
nudi cdy duoc sit dung cho
phan tich SDS-PAGE. (D)
Két qua danh gia hoat tinh
dich nuéi cdy. Lugng dung
dich dung cho danh gia hoat
tinh enzyme 1a 50 pL/1an do.
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Khi ning biéu hién CelA & chung B. subtilis
WB800N

Nhu da trinh bay, CelA biéu hién ¢ B.
subtilis WB80ON bao gém protein hoan chinh va
16i hoat tinh d3 loai bé domain Dockerin loai I.
Trong d6, chu yéu la protein hoan chinh CelA tao
thanh ¢ kich thuéc la 50 kDa. Kich thuéc nay
tuong &g véi vach xuit hién ¢ céac giéng 6, 8,
10, 12 va 18gid sau cam tng & cac ndng d6 0,1
mM va 0,5 mM IPTG (Hinh 6A) va céc giéng tur
2 dén 24gio sau cam ung ¢ nong d6 IPTG 1 mM
(Hinh 6B). Trong khi d6, & cAc mau chang &m
(ching mang plasmid pHT43 va chung mang
plasmid pHT43-celA khong duoc cam ung (0
mM — Hinh 6B) thi vach nay khdéng xuit
hién.Nhu vay, ching tdi két luan day 1a vach
protein tai to hop CelA biéu hién vuot mirc do c6
su cam tng boéi IPTG. Luong CelA tao thanh
tang dan qua cac gio nudi cdy va dat téi da trong
khoang 10 dén 18gio sau cam ung.

B. subtilis WB800ON
pHT43 PHTA43-celA-0.1mM

pHT43-celA-0.5mM

Bén canh d6, két qua danh gia hoat tinh
(Hinh 6C) ciing phan anh dung két qua dién di
SDS-PAGE (Hinh 6A va 6B). Trong do, lugng
CelA tao thanh dat ngudng ti da tai thoi diém
8gid sau cam ung. Nhu vy, ching toi c6 thé két
luan ring khoang thoi gian tét nhat dirng nudi cay
va thu nhan enzyme CelA la 10 dén 12gio sau
cam @ng. Nong d6 IPTG cam tng la 0,1 mM, 0,5
mM va 1 mM, lugng CelA tao thanh 1a tuong
duong nhau trong khoang thoi gian tir 8 dén
24gio sau cam tng IPTG (Hinh 4), vai hoat tinh
enzyme tai to hop thu dwoc khoang 70 mU/mL
dich nuéi cdy. Cing tuong ty nhu chung B.
subtilis 1012, mau thu dich tiét B. subtilis
WBB8O0ON tai thoi diém 0 gio cho két qua tao
duong khir 12 rat thap, khong thé phét hién duoc
khi dinh luong khir bang thuéc thar DNS. Nhu
vay, c6 thé thiy rang hoat tinh phan giai CMC
cua dich tiét B. subtilis 1a do sy biéu hién cua
vector tai t6 hop pHT43-celA.

Hinh 6. Phan tich kha

=i

PHT43-celA

pHT43

pHT43-celA-1mM

ning biéu hién CelA cua
ching B. subtilis
WBS00ON bang SDS-
PAGE va danh gia hoat
tinh. (A) Nong do chét
cam ung IPTG 1a 0,1 mM
va 0,5 mM va (B) 1 mM.
Pbi voi phan tich SDS-
PAGE, lugng miu twong

M
kg&) M_6h 8h 12h 24h 6h 8h 2h 4h 6h 8h 10h 12h 18h 24h

duong 200 pL dich tiét
dugc nap vao mdi giéng
trén gel polyacrylamide
12,5 %. (C) Két qua xac
dinh hoat tinh dugc danh
cen gia thong qua don vi do
la mU/mL dich tiét méi
truong da loai té bao, véi
1 muU/mL = 10 U/mL.

Hoat tinh (mIU/ml)

6 8 0. 12
That gran thu mau (g10)

©0.1mM IPTG
=0, 5mM IPTG
w1l mM IPTG

18 24
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KET LUAN

Chuing t6i di tao thanh cdng chung B. subtilis
1012 va B. subtilis WB80ON mang plasmid
pHT43-celA va biéu hién thanh cong enzyme tai
t6 hop CelA tir C. thermocellum c6 hoat tinh cao
trén co chat CMC. Két qua ban dau cho thay tiém
nang &ng dung Ion cua B. subtilis trong viéc biéu
hién enzyme cellulase tai t6 hop, phuc vu cho

viéc thiy phan ngudn co chat nhu rom ra & Viét
Nam.

LO1 CAM ON: Pé tai duoc thyc hién nho su ho
tro kinh phi cua Sé Khoa hoc va Cong nghé
Thanh phé Hé Chi Minh, ndm 2012-2013. M& sé
178/2013/HD-SKHCN.

Production of endoglucanase A of

Clostridium thermocellum

subtilis

Pham Luong Thang

Phan Thi Phuong Trang
Tran Linh Thuoc

Nguyen Duc Hoang

University of Science, VNU-HCM.

SUMMARY

Endoglucanase A (CelA) is a component
of thermostable complex - cellulosome which
is produced by anaerobic bacterium
Clostridium thermocellum. In this complex,
CelA has the highest catalytic activity and it
can cleave randomly -1,4 glucosidic linkage
of cellulose to smaller oligosaccharides.
Bacillus subtilis a Gram positive and aerobic
fast growth bacterium, is commonly used to
produce industrial enzymes. This bacterium
can be used to replace the anaerobic slow
growth bacterium, C. thermocellum, to
produce CelA. To create B. subtilis strains
which can secret recombinant CelA enzyme,
celA gene was amplified using C.
thermocellum DNA genome by PCR and

In Bacillus

inserted in the C-terminus of signal peptide
of amyQ (samyQ) in plasmid pHT43. The
plasmid pHT43-celA was then transformed
into B. subtilis 1012 and WBB800ON, an
extracellular protease deficiency strain. Next,
CelA production was induced by IPTG at
different concentrations. Cultural supernatant
was collected from 2 to 24 hours after
addition of IPTG. The expression levels were
evaluated by SDS-PAGE and endo-G-1,4-
glucanase activity. This report demonstrates
that CelA can be expressed in B. subtilis and
its potentials for development of bacterial
strains which can produce CelA to hydrolyze
cellulose in the future.

Keywords: Bacillus subtilis, Plasmid pHT43, Pgrac, CelA, IPTG, Endo-8-1,4-glucanase.
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