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TOM TAT

Cdc phirong phdp tinh ché protein tdi t6 hop
truyén thong cé gid thanh cao va khong ph hep
khi &p dung tinh ché protein dang tiét véi lwong
thé tich Ién. Cellulose Binding Module 3a
(CBM3a) thugc phitc hé cellulosome tir ching
Clostridium thermocellum Ia mgr module c6 ai
liee cao véi co chit cellulose. Nhu vdy, néu dung
hop protein muc ti€u véi CBM3a va nho vao ai
liee ciia CBM3a véi co chat cellulose sé gitip tinh
ché duwoc protein muc tiéu véi gia thanh thdp.
Céac khdao sdat 1mg dung CBM3a trong tinh ché
protein tai té hop truée ddy da phan déu thue
hién trong hé thong biéu hién néi bdo. Viéc thu
nhan protein tur dich tiét hodc sir dung ché phdm

Tur khoa: Bacillus subtilis, Cellulose Binding Module,

ché protein
MG PAU

Dé thuy phan cellulose, vi khuan ki khi, wa
nhiét C. thermocellum st dung phac hé
cellulosome ¢6 cu tao gom mat gia d& CipA va
cac enzyme phu tro [3]. CBM3a la module thuéc
protein khung CipA gilp phtc hé cellulosome
gin vao soi cellulose. Cac bién phép tinh ché
protein tai t6 hop sir dung phd bién hién nay

thé tir dich tiét sé gitip qud trinh sdn xudt protein
tdi 16 hop trén quy mé lon dwoc thudn loi va dat
hiéu qua kinh té cao. Trong nghién ciu ndy,
chang t6i sz dung hé thong plasmid pHT dé khdo
st tinh ché protein chi thi Celd (endoglucanase
A) dung hop véi CBM3a duéi dang tiét trén
Bacillus subtilis WB80ON. Kér qud khdo sdt cho
thdy protein CelA dwoc tiét ra méi truong nudi
cay va c6 thé tinh ché thong qua viéc gdn két cia
CBM3a lén co chat Regenerated Amorphous
Cellulose (RAC). Nghién ciru nay lam tién dé cho
cac nghién ciru sdu hon vé kha ndng ing dung
CBM3a lam dudi tinh ché protein tdi t6 hop trén
hé thong biéu hién B. subtilis.

Clostridium thermocellum, endoglucanase A, tinh

thuong c6 chi phi cao va hiéu suét thip do gia
thanh caa vat liéu cao va cac héa chét dat tién.
Sajjad va cong su [3] dd@ chieng minh CBM3a
dung hop vai CelA trong hé thdng biéu hién noi
bao Escherichia coli van giir duoc hoat tinh va cé
thé bam 1én co chat cellulose gia ré Regenerated
Amorphous Cellulose (RAC). Mot két qua
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nghién ciru khac cho thay tinh ché protein GFP
dung hop véi CBM3a ¢ E. coli cho hiéu suit tinh
ché kha cao, 1 g RAC c6 kha niang hip phu 365
mg protein GFP dung hgp véi CBM3a. Viéc tach
protein tai t6 hop ra khoi RAC rét dé dang va it
tén kém bai chat c6 tinh hoat dong bé mat nhu
ethylene glycol hoac glycerol [5]. Ngoai ra, ciing
d4 c6 nghién ctu ching minh c6 thé sir dung
CBMB3-tag trong viéc tinh ché protein dung hop
CBM3-intein-EGFP (enhanced green fluorescent
protein) & ndm men Pichia pastoris [11]. Do do,
CBM da va dang dugc nghién ctu dé trién khai
tmg dung trong san xuét, tinh ché protein téi to
hop dic biét 1a trén qui mo san xuat 16n hoc tinh
ché protein tir dich nudi cay c6 thé tich Ion.

Hé thong biéu hién ngoai bao ¢ B. subtilis
V6i cac wu diém nhu: (i) ching vi sinh vat an
toan; (ii) cé kha nang 1én men & mat do cao; (iii)
c6 kha nang hiéu qua tiét protein ra ngoai té bao
gilp d& dang cho viéc tinh ché protein muc tiéu
[1, 9, 10]. Tuy nhién, cac dudi dung hop thuong
bi chung chu loai bo, do d6 chung B. subtilis
WBSO0ON véi dot bién bat hoat 8 protease ngoai
bao dugce sir dung nham ting cudng hiéu qua biéu
hién. Bén canh do, promoter Pgrac cam ng cho
B. subtilis [8] duoc dung hop tir promoter manh
groESL ¢6 ngudn géc tir B. subtilis vai lac
operator (lacO) tir E. coli, st dung chat cam ung
la isopropyl B-D-1-thiogalactopyranoside (IPTG),
cho kha ning biéu hién protein muc tiéu 1én dén
15 % protein tong s6, gap 50 lan so véi Pspac
[9]. Pé c6 thé ung dung dic tinh bam co chat
cellulose cia CBM3a trong tinh ché protein tai to
hop trén hé théng biéu hién B. subtilis, trong
nghién ctru nay CBM3a duoc dung hop Vvoi
protein CelA nham khao sat kha nang biéu hién
tiét cua protein tai té hop va nghién ciru dic tinh
bam cua protein tai t6 hop CBM3a-CelA 1én co
chat RAC. Nghién ciru nay lam tién dé cho cac
nghién ctru ing dung dudi tinh ché CBM3a trong
biéu hién, tinh ché protein tai t6 hop dudi dang

noi bao hodc ngoai bao trong hé thong biéu hién
B. subtilis.

VAT LIEU VA PHUONG PHAP

Chiing vi sinh vét, plasmid va mdi trudong nudi
cay

Chung E. coli OmniMAX™(F" {proAB+
laclglacZAM15Tn10(TetR) A(ccdAB)} mcrAA
(mrr-hsdRMS-mcrBC) ¢80(lacZ)AM15
A(lacZY A-argF)U169endAlrecAlsupE44thi-
1gyrA96relAltonApanD) (Invitrogen) [6] duoc
sir dung lam chung chu trong cac budc dong hoa.
Chung B. subtilis WB80ON dot bién loai bo 8
protease ngoai bao dwoc s dung dé biéu hién
protein muc tiéu dudi dang tiét, gidp giam su
phan huay protein muc tiéu khi tiét ra méi truong
[71.

Plasmid pHT43 chua trinh tu tin hiéu tiét
SamyQ cua a-amylase, pHT43 khéng mang gen
chm3a va celA duoc sir dung lam ddi ching am
trong qué trinh kiém tra biéu hién protein tai to
hop. Plasmid pHT43-celA [4] (Hinh 1) chaa trinh
tu tin hiéu tiét SamyQ va gen celA duoc st dung
lam khung suon dé thiét ké plasmid pHT1733
chaa CelA dung hgp CBM3a. Ngoai ra pHT43-
celA con duoc ding lam mau déi chimg trong
qua trinh chimg minh dic tinh gin cia CBM3a
1én RAC.

Té bao duoc nubi ciy lic trén méi trudng
Luria Broth (LB) & 37 °C, khang sinh dugc thém
vao Vvéi noéng do tuong tng (Ampicillin 100
pg/mL ddi voi E. coli va Chloramphenicol 10
pg/mL déi voi B. subtilis). Té bao duoc trai trén
moi truong thach chua 0,5 % carboxymethyl
cellulose (CMC) dé sang loc kha nang tiét CelA-
CBM3a.

sang loc va biéu hién CelA-CBM3a

Sang loc ching c6 kha nang biéu hién protein tai
t6 hop

Chung B. subtilis WB80ON mang plasmid tai
t6 hop pHT1733 duoc sang loc trén méi trudng
LB-agar c6 bo sung khang sinh Chloramphenicol
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va co chat CMC, u dia & 30 °C trong 24 gio,
nhuém dia véi thudc thir Congo Red. Chon
khuan lac c6 kha niang biéu hién protein tai to
hop thdng qua vong phén giai CMC xung quanh
khuan lac. Thyc hién twong tu véi mau déi chimng
(-) I1a chung B. subtilis mang plasmid pHT43
khéng biéu hién CelA.
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Hinh 1. So d6 plasmid pHT43-celA.

Biéu hién protein tai to hop CelA-CBM3a

Chung B. subtilis WB80ON mang plasmid tai
t6 hop pHT1733 duoc nudi ciy trén méi truong
LB c6 b6 sung khang sinh chloramphenicol ¢ 30
°C va lic voi tée do 250 vong/phdt, tién hanh
cam tng biéu hién bang IPTG (Isopropyl p-D-1-
thiogalactopyranoside) khi ODego dat 0,8 véi cac
ndng d6 0,001 mM ; 0,01 mM; 0,1 mM va 1 mM.
Mau duoc thu & 6 gio, 12 gio, 18 gio va 24 gio
sau khi cam ng. Thyc hién tuong tu véi mau ddi
chitng am la chung B. subtilis WB80ON mang
plasmid pHT43. Thi nghiém duoc lap lai 3 lan
trén 3 khuan lac khac nhau. Mau sau khi thu dugc
ly tam 13.000 vong/ phut trong 5 phat dé loai bo
té bao. Xac dinh diéu kién biéu hién CelA-
CBM3a tét nhit dya trén hoat tinh thiy phan co
chat CMC 0,5 % trong dung dich dém succinate

50 mM c¢6 bd sung 10 mM CaCl, bang phuong
phéap DNS [4].
Chitng minh CelA-CBM3a biéu hi¢n tiét tir B.
subtilis c6 kha ning bam Ién co chat RAC

Pé c6 thé chimg minh kha ning bam cua
CelA-CBM3a 1én co chét cellulose, hdt 1200 pL
dich nudi cdy c6 chua protein tai to hop CelA-
CBM3a d loai bo té bao dugc ky hiéu la (S) vao
600 uL RAC 0,5 % pha trong dém succinate 50
mM ¢6 bé sung 10 mM CaCly, u trong d4 30 phut
cho CelA-CBM3a bam 1én RAC nhung Gc ché
hoat tinh phan cit RAC cua CelA-CBM3a. Ly
tam 6.000 g trong 5 phdt, thu 2 phan doan: phan
doan dich ndi chi c6 CelA-CBM3a dugc ky hiéu
la (S1) va phan doan tua chira RAC va CelA-
CBM3a bam 1én RAC duoc ky hiéu la (P1). Tién
hanh do hoat tinh thuy phan CMC 0,25 % cua
dich nudi ciy (S) va phan doan dich néi (S1)
bang phwong phap DNS. Hiéu s giira hoat tinh
thily phan CMC cua dich nudi cay (S) va phan
doan dich ndi (S1) chinh 1a hoat tinh cua CelA-
CBM3a d4 bam 1én co chit RAC trong pha taa
(P1). Thyc hién tuong ty trén mau ddi chung
CelA khong dung hop voi CBM3a. Ngoai ra, sy
hién dién cua CelA-CBM3a trong pha tua voi
RAC (P1) va pha tan (S1) con dugc xac dinh
bang phuong phap Western Blot véi khéng thé so
cap 1a khéng thé tho anti-Cel A va khéang thé thir
cap 1a khang thé anti-rabbit IgG-HRP tir tho, phat
hién vach lai véi khang thé bang phan @ng tao
mau voi tetramethylpentadecane (TMPD).
Tinh ché CelA-CBM3a dwa trén ai lwc giira
CBM3ava RAC

Phuong phap thuc hién tuong tu nhu phuong
phép chang minh hoat tinh gan cia CBM3a Ién
RAC. Thé tich dich nuéi cdy la 500 mL. Phan
doan tua (P1) chira RAC va CelA-CBM3a duoc
rira 3 1an véi dém succinate 50 mM c6 bd sung
10 mM CaCl, dé loai bo protein tap. Céc phan
doan ria dwoc thu nhan va taa bang
Trichloroacetic acid TCA 10 % (W1, W2, W3)
nham kiém tra mtrc do rua tréi cia Cel A-CBM3a
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ra khoi RAC. Protein CelA-CBM3a hap phu trén
bé mit RAC duoc dung ly bai glycerol 100 %
bang cach huyén phu phan doan tua sau khi ria
trong dém succinate 50 mM c¢6 bd sung 10 mM
CaCl, sao cho dugc thé tich 30 mL va thém
glycerol 100 % vao véi thé tich gap 4 lan thé tich
huyén phi RAC. Ly tam 18.000 g trong 15 phut
va thu 2 phan doan: phan doan dich ni chinh la
protein CelA-CBM3a dung ly ra khoi RAC duoc
ky hiéu la (P2A); phan doan taa gom RAC va
mot s& Cel A-CBM3a con bam lai trén RAC dugc
ky hiéu 1a (P2R). Cac phan doan trén duoc xir 1y
dé thuc hién dién di SDS-PAGE va Western
blot.

KET QUA VA THAO LUAN

Thiét ké plasmid tai t6 hop pHT1733 mang
gen celA dung hop veéi cbm3a

Plasmid pHT1733 duoc thiét ké tir viéc cheén
gen cbhm3a tir C. thermocellum ATCC27405 vao
plasmid pHT43-celA tai vi tri cit cua 2 enzyme
cit gioi han BsrGlva Smal tao doan dung hop
samyQ-celA-cbm3a. Vung trinh tu doan chén
cbm3a trén plasmid téi t6 hop pHT1733 ciing da
duoc kiém tra bang phuwong phéap giai trinh tu va
cho két qua twong dong 100 % véi trinh ty thiét
ké ly thuyét (Hinh 2 va Hinh P1 phan Phuy lyc).
Plasmid pHT1733 duoc dung dé bién nap vao
chang chu biéu hién B. subtilis WB80ON nham
biéu hién protein CelA-CBM3a duéi dang tiét ra
méi truong nudi cdy nha tin hiéu tiét SamyQ.
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Hinh 2. So d6 plasmid pHT1733.

sang loc va biéu hién CelA-CBM3a

Khi cdy dong thoi 2 chang B. subtilis
WB800N mang plasmid tai t6 hop pHT1733 va
plasmid dbi ching (-) pHT43 trén cing mot dia
méi truong LB-Agar-Cm c6 bd sung 0,25 %
CMC va 0,1 mM IPTG, u ¢ 30 °C trong 24 gio,
nhuém dia véi thubc thir Congo Red. Két qua
trén Hinh 3 cho thdy khuan lac vi khuan mang
plasmid pHT1733 tao vong phan giai CMC Ién
S0 V&i ddi chung (-). Ching to da chon loc dugc
chung B. subtilis WB80ON mang plasmid
pHT1733 cho phép biéu hién protein CelA-
CBM3a dudi dang tiét ra moi truong nudi cay.

pHT43

pHT1733

Hinh 3. Két qua sang loc chiing c6 khé ning tiét
enzyme phan cit CMC tao vong phan giai CMC.
pHT43 : khuén lac B. subtilis WB80ON mang plasmid
PHT43 khong biéu hién enzyme 1am miu ddi chimg
() ; pHT1733 : khuén lac B. subtilis WB800N mang
plasmid pHT1733 cho phép biéu hién enzyme CelA-
CBM3a duéi dang tiét.

Pé thu duoc luong protein tai té hop CelA-
CBM3a du dé nghién ctru khao sat dic tinh bam
caa CBM3a Ién co chit RAC, can khao sat diéu
kién cam ung biéu hién phu hop nhat cho chung
B. subtilis WB80ON mang plasmid pHT1733 da
dugc sang loc bén trén. Nhiét 6 nuéi ciy ¢ 30 °C
ung voi diéu kién san xuit duoc chon dé khao sat
v6i ndng do chat cam tng thay d6i 0 mM; 0,01
mM; 0,1 mM va 1 mM trong 6 gid cam tng. Két
qua Hinh 4A cho thiy hoat tinh phan giai CMC &
chung B. subtilis WB80ON mang plasmid
pHT1733 ludn cho hoat tinh phan giai CMC cao
hon miu dbi chung va nong do chit cam tng
IPTG 0,1 mM la nong do tét nhat cho viéc cam
tng biéu hién CelA-CBM3a. O diéu kién cam
ung IPTG 0,1 mM khi thoi gian cam ung khéac
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nhau hoat tinh enzyme c6 khic nhau nhung
khong nhiéu. Thoi gian cam ung tét nhat 1a 18
gio (Hinh 4B). Nhu vay céc thi nghiém tiép theo,

A 0,240 -

0,220 i ”
T om0 | 5 7
z 0,180 - é Z
g 0,160 - % é
P oo % 7
g ° % 1 .
pom 4 %/

=) | o088

Nong do IPTG (mM)

0105 | 0117 | 0118 |
f;CBMBa—CeIA 0111 | 0136 | 0217 | 0223

chung dugc nudi cdy ¢ 30 °C, cam ung bang 0,1
mM IPTG trong 18 gio.

0,280 -
0,260 -
0,240
0,220
0,200 -
0,180 -
0,160 -
0,140 -
0,120 -
0,100 -

\

\\
\\

\
“\l{{l\{l\\"\{l\\l{l\\Q\\\\\\\\&—*

Téng dutyng khir (mg/ml)

@

" \Kkkkk\\\\\\\\\\\\\\\\\\‘,

o
[
>
w
o

=1 ["0117 | 0125 | 175 |
»CBM3aCelA| 0217 | 0237 | 0259 | 0234

Thé&i diém thu mau sau cam ing (h)

Hinh 4. Khao sat dleu kién cdm {ing biéu hién CelA-CBM3a dang tiét sir dung chung B. subtilis WB80ON thong
qua hoat tinh phan cit CMC. A: Tong duong khir (mg/mL) trung binh cua 2 khudn lac nuéi cdy & 30 °C & cac ndng
d6 IPTG 0 dén 1 mM tai thoi dlem thu mau sau cdm ing 6 gio; B: Tong duong khtr (mg/mL) trung binh cua 2
khuén lac nuéi cdy & 30 °C, ndng d6 IPTG 0,1 mM & cac thoi diém khac nhau.

Chitng minh CelA-CBM3a biéu hi¢n tiét tir B.
subtilis c6 kha ning bam Ién co chat RAC

Dich nuéi ciy da duoc kiém tra khong c6 kha
nang thay phan co chat RAC & nhiét d 4 °C (két
qua khong trinh bay), day 1a diéu kién dé tién
hanh thi nghiém u dich nuéi cay véi RAC cho
CBM3a-CelA gin Ién RAC ma khong phan cit
RAC. Tiumg phan doan enzyme dugc xac dinh lai
ham luong enzyme thdng qua hoat tinh cua
enzyme trén co chit CMC 0,25 %. Két qua Hinh
5A cho thay sau khi u véi RAC, trong phan doan
dich ndi (S1) hoat tinh cia ca 2 mau dich tiét
chira CelA va mau dich tiét chita CelA-CBM3a
déu cho hoat tinh enzyme phéan cit CMC giam so
v6i mau trudc khi o véi RAC. Biéu ndy ching to
ca 2 loai enzyme nay déu c6 kha niang gin véi co
chat RAC nén mot sé enzyme dé bi ling xudng
cung véi RAC trong pha taa (P1) nén lam giam
luong enzyme trong pha tan (S1). Tuy nhién hoat
tinh trong pha tan S1 sau khi u véi RAC caa mau

d6i ching chi chira enzyme CelA giam 21 % so
Véi hoat tinh enzyme trudc khi u voi RAC, hoat
tinh bam ciia CelA 1én co chat RAC trong truong
hop nay c6 I& 1a do twong tac gilta enzyme va co
chat. Trong khi d6, hoat tinh trong pha tan S1 sau
khi u véi RAC cia mau chia enzyme CelA-
CBM3a giam dén 78 % so Vi hoat tinh enzyme
trudc khi u voi RAC, hoat tinh bam cua CelA 1én
co chat RAC trong truong hop ndy so véi mau
dbi chimg (CelA) 1a do tuong tac cia CBM3a Ién
co chat RAC. CBM3a trong CBM3a-CelA ¢6
hoat tinh bd4m RAC dugc xac dinh mot 1an nira
bang phwong phap Western blot (Hinh 5B).

Két qua Western blot trén Hinh 5B cho thiy
su khac biét r6 gitra kha nang bam cia CBM3a-
CelA 1én co chit RAC so voi truong hop CelA
khong dung hop véi CBM3a. Khi u véi khang thé
dac hiéu vai CelA, tin hiéu chi xuét hién khi
protein muc tiéu la CelA hogc phai dung hop véi
CelA. Do vay, phan doan dich ndi sau khi o voi
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RAC (S1) va phan doan taa sau khi 0 voi RAC
(P1) cia mau di chung &m (-) khong chira CelA
déu khéng cho tin hiéu voi khang thé khang Cel A
(Hinh 5B, (-)). Két qua nay cho thay khang thé
khang CelA khong bt chéo véi bat ky protein
nao khac tiét ra tir chung B. subtilis WBSO0ON.
Trong khi d6, phan doan dich ndi sau khi 1 Vi
RAC (S1) va phan doan taa sau khi 0 voi RAC

A
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(P1) cia mau chira CelA va CBM3a-CelA déu
cho tin hiéu lai trén mang lai. Tuy nhién, tin hiéu
lai rat khac biét gitra 2 phan doan ctia 2 mau nay.
Ddi véi mau chaa CelA tin hiéu lai xuat hién déu
trén ca 2 phan doan S1 va P1, trong khi mau chira
CBM3a-CelA tin hiéu lai hdu nhu chi xuét hién
trong phan doan tia véi RAC (P1) va tin hiéu rat
thap trong phan doan dich ndi S1.
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Hinh 5. Chiing minh tinh bam ciia CelA-CBM3a biéu hién tiét tir B. subtilis 1én co chit RAC. (A) d6 giam hoat tinh
phén giai CMC (%) ctia dich nudi ciy chira enzyme sau khi 0 v&i RAC so v&i mau trude khi 0 véi RAC; (B)
Western blot vi khang thé khang CelA; M: thang protein chuén; S1: phan doan dich ndi ctia dich nuéi ciy sau khi
1 v&i RAC; P1: phan doan tia chira RAC va enzyme bam v6i RAC sau khi 0 dich nubi ciy véi RAC; (-) mau déi
chirng 4m khong chira enzyme CelA ciling nhu CBM3a.

Nhu vay, twong tac gitta CelA va RAC
khéng bén chat nhu truong hop CelA-CBM3a.
Do CelA chi lién két v6i co chat dé thuc hi¢n
phan ng, con CelA-CBM3a ngoai twong tac
gitra CelA va RAC con c6 tuong tac cia CBM3a
gan chuyén biét va hiéu qua véi co chit RAC.
Tinh ché CelA - CBM3a dia trén ai lwc giira
CBM3ava RAC

CBM3a da duoc chimg minh c6 thé lién két
manh Véi co chat RAC, tuy nhién twong tac nay
c6 d& dang dé ng dung trong tinh ché truc tiép
protein tai to hop tir dich nudi cay thé tich 16n va
lién két nay co du bén dé dam bao do bam dinh
caa protein muc tiéu qua nhimg budéc raa nghiém

ngit dé dat duwoc do tinh sach cao cua protein
muc tiéu sau tinh ché hay khong thi can duoc
ching minh qua thir nghiém tinh ché protein tai
t6 hop Cel A-CBM3a bing cac hat RAC. Két qua
SDS-PAGE va Western blot trén Hinh 6B cho
thdy, so vé6i dich nubi cdy truse khi i RAC (S)
thi luong protein CelA va CBM3a-CelA giam di
nhiéu so véi phan doan dich néi sau khi u véi
RAC (S1). Trong d6, & giéng S1 cua dich nudi
cay chira CBM3a-CelA hau nhu khong phat hién
protein muc tiéu. Chung to protein muc tiéu da
gan hoan toan Ién RAC. Trong khi giéng S1 cua
dich nudi cdy chira CelA thi van cho tin hiéu lai
ro.
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O céac phan doan rira (W1, W3), chi ¢c6 mau
chira CelA cho tin hiéu lai véi khang thé khang
CelA trong tit ca cac phan doan ria. Nhu vay,
CelA tuy c6 kha nang gin 1én RAC nhung su lién
két nay khong chat ché (tuong tic enzyme-co
chat trong phan tng) nén CelA dé dang bi tach
khoi RAC trong qua trinh rita. Nguoc lai, tin hiéu
lai khong xuat hién & cac phan doan rira cia mau

A

M © CelA

CBM3a-CelA

S S SI WI W3 S2AP2R -8

—
60 kD: _
-=0E =

50 kDage ¥ B '
40 KDag -
b !- -
-]
s - —— - '
- — -

81 W1 W3 S2A P2R

chira CBM3a-CelA, ma chi xuit hién vach lai
trong phan doan dung ly (S2A) va phan doan tua
RAC con lai sau dung ly (P2R). Nhu vay,
CBM3a gidp cho protein tai té hop Cel A-CBM3a
bam rét chat va dac higu 1én co chit RAC. Vi thé,
CBM3a c6 thé @ng dung trong tinh ché protein
téi to hop.

M () CelA CelA-CBM3a
S S SI WI W3 S2AP2R S SI WI W3 S2A P2R

70 kDa

55 kDa

d

Hinh 6. Két qua thi nghiém chimg minh kha nang tmg dung duéi CBM3a trong tinh ché protein tai t6 hop trén co
chit RAC.(A) Két qua SDS-PAGE va (B) Western blot voi khang thé khang CelA; M: thang protein chuan; S: phan
doan dich nuoi céy trude khi 0 véi RAC; S1: phan doan dich ndi sau khi 0 v6i RAC; W1, W3: cac phan doan sau
khi rira; S2A: phan doan protein dugc dung ly ra khoi RAC trong glycerol; P2R: phan doan protein con bam lai trén
RAC sau khi dung ly bing glycerol.

KET LUAN

Nghién ciru nay dd8 tao dugc plasmid
pHT1733 mang doan gen cbm3a dung hop Véi
celA. Protein tai t6 hop CBM3a-CelA da duoc
biéu hién dudi dang tiét cd hoat tinh thuy phan
cellulose vo dinh hinh, dac biét 1a du6i dung hop
CBM3a ¢6 &i luc cao voi co chiat RAC. Pay la
tién dé c6 y nghia trong viéc xay dung phuong
phap tinh ché protein tai t6 hop thong qua dudi
tinh ché CBM3a trén co chit RAC, nhim giam
chi phi va don gian héa qua trinh san xuét protein

tai to hop vai quy mo Ién, dic biét 1a protein tai
t6 hop tiét ra moi truong nudi cdy vai thé tich
I6n. Tuy nhién, dé ung dung dudi tinh ché
CBM3a cho hé théng biéu hién tinh ché protein
tai t6 hop trén B. subtilis can c6 nhiéu khao sat
tiép theo trén cac protein chi thi khac ciing nhu
hé thong biéu hién noi bao va ngoai bao.

Loi cdm on: Mot phan nghién ciwu ciia def
tai nay dwoc tai tro boi Dai hoc Quoc gia Tp. Ho
Chi Minh, ma so deé rai: C2014-18-19.
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purification

tag for secreted

Endoglucanase A (CelA) in Bacillus subtilis
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e Nguyen Thanh Phuoc

e Pham Luong Thang

¢ Nguyen Duc Hoang

e Tran Linh Thuoc
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ABSTRACT

Traditional methods of recombinant protein
purification are uneconomic and inconvenient to
the secreted proteins at large-volume. CBM3a, a
module from cellulosome’s scaffoldin  of
Clostridium thermocellum, directs the binding of
the cellulase complex on the cheap cellulose
substrate. Most of previous studies about CBM3a
fused with cellulases as the purification tag were
conducted in intracellular Escherichia coli
system. In this research, we used the

extracellular  Bacillus  subtilis ~ WB80ON
expression system to investigate the CBM3a-tag
fused with endoglucanase CelA into plasmid
pHT. The results indicated that protein CelA was
secrected and purified by CBM3a-tag binding on
the Regenerated Amorphous Cellulose (RAC)

subtrate. This can be wused for further
improvement in protein  purification tag
designing.

Key words: Bacillus subtilis, Cellulose Binding Module, Clostridium thermocellum, endoglucanase A,

protein purification
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