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TOM TAT

Bacillus subtilis va Escherichia coli 1a hai
mo hinh nghién ctru dbi véi vi khudn Gram
duwong va Gram am, déng thoi ciing la hai hé
théng vi khudn duwoc st dung nhiéu trong
linh vire céng nghé protein tai té hop. So véi
E. coli, B. subtilis tuy cé nhiéu wu diém hon,
nhéat Ia khéng I&n néi déc té trong san pham,
nhuwng cac nghién cteu ciing nhw céng nghé
nén phuc vu viéc biéu hién va tinh ché
protein téi té hop & vi khudn Gram duong
nay van chwa dwoc quan tadm rong réi. Mot
sé nghién ctru trwéc day da phét trién thanh
céng hé théng vector pHT cho phép biéu
hién protein tai té6 hop trong B. subtilis mét
céch hiéu qud nhung van chwa tién hanh
tinh ché va thu nhan protein muc tiéu. O
nghién ctru nay, ching toi tiép tuc st dung
hé théng pHT trong B. subtilis dé danh gia
kha ndng biéu hién néi bao cta protein chi
thi GFP sau khi d& dung hop v&i mét dubi
tinh ché, déng thoi thir nghiém kha néng tinh
ché protein muc tiéu. Vector biéu hién duoc

thiét ké mang gen gfo dung hop véi vuing
gen ma héa dédu N cua protein LysS
(LysSN), duéi His-tag va vi tri nhéan biét dic
hiéu cia TEV protease nhdm ting cuong
kha ndng biéu hién protein muc tiéu ciing
nhw gitp tinh ché va cat bé dudi dung hop.
Két qua cho thay vector nay cho phép biéu
hién hiéu quéd protein dung hop LysSN-
6xHis-TEV-GFP trong B. subtilis, protein
muc tiéu c6 thé duoc tinh ché théng qua cot
Ni?*, duéi dung hop co kha ndng dwoc cét bé
hoan toan béi TEV protease. Phan doan
protein sau khi tinh sach duoc xéac dinh khoi
luvong phén t&r bdng phan tich LC-MS cho
thdy GFP tai t6 hop da duoc cét bé dubi
dung hop mot cach chinh xac va dwoc thu
nhén voi dj tinh sach cao. Nghién ctru nay
cho théy tiém ndng cua viéc tng dung hé
théng vector pHT va ching chid an toan B.
subtilis dé biéu hién noi bao va tinh ché
protein tai té hop.

Twr khéa: Bacillus subtilis, LysSN, GFP, hé théng biéu hién pHT, séc ki &i luc.

GIOI THIEU

Su bang né trong linh vuc nghién cau va
phét trién vaccine ciing nhu protein tri liéu trong
nhimg nim gin diy doi hoi mot hé thong biéu
hién va tinh ché protein tai té hop that sy hiéu
qua, san pham phai c¢6 tinh an toan va do tinh
sach cao. Trong d6, yéu t6 quyét dinh cho viéc

biéu hién thanh céng mot protein muyc tiéu la su
phu hop gitta dac tinh cta protein vai vat cha
biéu hién ciing nhu quy trinh cong nghé kém theo
[2]. Escherichia coli va mot s6 chang Bacillus la
nhitng vat cha prokaryote phd bién trong cong
nghiép san xuét protein tai té hop do ¢ uu diém
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tang truang nhanh, mat do té bao 16n, méi truong
nudi cay ré tién va thao tac nudi ciy don gian.
Trong d6, E. coli vin dugc s dung thuong
xuyén nhat cho dén nay do hé théng vector da
duoc phéat trién kha da dang, trang thiét bi hd trg
day du, cac quy trinh ki thuat da duoc téi wu voi
d6 tin cdy cao va duoc ap dung rong rdi [1]. Tuy
nhién, E. coli van ton tai mot s6 han ché vé chét
luong ciing nhur tinh an toan cua san pham. Do la
vi khuan Gram am nén mang ngoai cua té bao E.
coli chira nhiéu lipopolysaccharide (LPS), hay
con duoc goi la noi doc t6, cd kha ning gay sét
cao & nguoi va dong vat. Nhitng phan tir noi doéc
t6 nay can duoc loai bo hoan toan khoi san pham,
do d6 quy trinh tinh sach protein muc tiéu tré nén
phic tap va kho khan [3]. Khac véi E. coli,
Bacillus subtilis 1a vi khuin Gram duong thudc
nhom vi khuin an toan GRAS (genrally
recognized as safe), mang ngoai khéng chaa LPS
nén quy trinh tinh sach san pham don gian hon.
Bén canh d6, hé théng vector cho phép biéu hién
protein trong B. subtilis ciing d3 dwoc phét trién
day du trong nhirng nam gan day véi nhiéu chién
luge biéu hién va mic do biéu hién khac nhau
[4], [5]. Vi vay, B. subtilis tré thanh vat cha tiém
ning trong cong nghiép protein tai t6 hop. Trong
nghién ctiru nay, ching téi sir dung GFP (Green-
fluorescent protein) lam protein chi thi dé biéu
hién ndi bao trong B. subtilis sau khi d3 dung hop
v6i mot dudi tinh ché chira His-tag, dong thoi
danh gia kha ning dugc tinh ché cua protein muc
tiéu nay thdng qua sac ki &i luc vai cot Ni®*.

GFP la protein phat huynh quang dugc tim
thiy & loai stra bién Aequorea victoria. Protein
nay phat ra anh sang mau xanh lyc ma mit
thuong cé thé nhin thay sau khi tiép nhan ngudn
anh sang kich thich c6 buéc song ngan nhu tia
UV. Ddng thoi, hoat tinh phat quang cua GFP
khong can co chat ciing nhu co-factor; viéc dung
hop khong lam anh huong dén céu tric, chirc
nang va su dinh vi cua protein muc tiéu; cé thé
dugc biéu hién trong nhidu vat chu khac nhau.

Diéu nay khién GFP tr¢ thanh cong cu chi thi t6t
trong cac nghién ctru co ban ciing nhu kiém soat
va theo ddi cac quy trinh cong nghé sinh hoc [7].
Cu thé trong nghién ciru nay, GFP duoc sir dung
dé danh gia kha niang biéu hién va tinh ché
protein tai té hop trong B. subtilis. Gen gfp duoc
tao dong vao vector cho phép biéu hién noi bao &
dang dung hop véi dudi LysSN-6xHis-TEV; su
biéu hién c6 thé dugc quan sat bang mat thuong
thong qua su thay ddi mau caa dich nudi cy vi
khuan truéc va sau khi cam ung, sau d6 dugc
kiém tra lai bang SDS-PAGE; viéc tinh ché
protein muyc tiéu va cat bo dudi dung hop ciing
duoc quan sat thdng qua so sénh mau sic cua cac
phén doan protein thu dwoc qua ting budc thi
nghiém va dién di kiém tra. Cudi cung, protein
sau khi thu nhan duoc phan tich LC-MS nham
xac dinh khéi lwong phan tir, tir d6 két luan viéc
cét loai bo dudi dung hop da didn ra mot cach
chinh xac va protein muc tiéu duoc thu nhan
thanh cong.
VAT LIEU VA PHUONG PHAP
Vit liéu

Plasmid pHT10-gfp+-ABamHI, pHT364 va
pHT282 dugc cung cap bai Trung tim Khoa hoc
va Cong nghé Sinh hoc, Truong Pai hoc Khoa
hoc Tu nhién, PHQG-HCM. Céc enzyme Pfu
DNA polymerase, Taqg DNA polymerase va cic
enzyme céit gi¢i han bao gom Aatll, BamHI,
Smal dugc cung cip boi cong ty Thermo
Scientific. Cac bo kit va hdéa chit co ban dung
trong nghién ciru sinh hoc phan tir va nuéi cay vi
sinh dwoc cung cép bai cac cong ty Qiagen, GE
healthcare, Thermo Scientific, Sigma-Aldrich,
Merck-Millipore va BioBasic. Trong d6, pHT10-
gfp+-ABamHI mang gen gfp, pHT364 mang gen
ma hoéa duéi dung hgp LysSN-6xHis-TEV va
pHT282 la plasmid gbc dé tao dong vector biéu
hién. So d6 plasmid pHT282 dwoc thé hién trong
Hinh 1. Ching vi sinh vat gébm E. coli
OmniMAX™ (Invitrogen) va B. subtilis 1012 [6].
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Hinh 1. So db plasmid pHT282

Bang 1. Cac mdi cho cic phan tmg PCR duoc thuc hién trong nghién ctru nay

Tén moi Trinh ty

ON741 5’-CCATGTCTAGAGTCGACGTCGCTAGCAAAGGAGAAGAACTTTTCACTGG-3’

ON742 5’-TAGGCGGGCTGCCCCGGGTTATTTGTAGAGCTCATCCATGCCATGTG-3’

ON314 5>-TGTTTCAACCATTTGTTCCAGGT-3’

ON475 5’-AAAGGAGGAAGGATCTATGAGTCAAGAAGAAC-3’

ON744 5’-TCTCCTTTGCTAGCGACGTCGACTCTAGAACCGGATCCC-3’

ONG653 5’-ACCGGAATTAGCTTGGTACCAGCTATTG-3’

ONG53
— —
ON314
ONG53  ON475 ON7410N741
LysSN-6xHis-TEV ofp | pHTI22
ON744 ON74206IRE24

Hinh 2. So db vi tri cac mdi cho phan tmg PCR

Cac mdi cho phan tmg PCR duoc tong hop  Bang 1 va so dd cac mdi dwoc thé hién trong
boi cong ty Macrogen Inc duoc trinh bay trong Hinh 2.
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Phuwong phap
Tao dong vector pHT1224

Vector pHT1224 dugc tao thanh tir viéc chen
gen gfp va gen ma hoéa dudi dung hop LysSN-
6xHis-TEV vao plasmid pHT282 (Hinh 1). Pau
tién, plasmid pHT282 va gen gfp sau khi duoc
thu nhan trong phan tng PCR vdéi khubn la
plasmid pHT10-gfp+-ABamHI va cip mdi dic
hiéu ON741/ON742 s& dugc xi ly bai 2 enzyme
cét gioi han Aatll/Smal va néi véi nhau bang T4
DNA ligase dé tao thanh vector pHT1222, trong

PCR
Khudn pHT10-gfp+-ABamHI
C&p mdi ON741/ON742

i

afp

Smal/Aatll

d6 gen gfp niam ngay sau trinh ty promoter
Pgrac212. Sau do, gen ma hoéa dudi dung hop
LysSN-6xHis-TEV, dugc thu nhan thong qua
phan (ng PCR véi khuodn la plasmid pHT364 va
cap moi dac hiéu ON475/0N744, duoc chén vao
vector pHT1222 sau promoter Pgrac212 va trudc
gen gfp bai 2 enzyme cét giéi han Aatll/BamHI
va enzyme ndi T4 DNA ligase, tao thanh vector
tai to hop pHT1224. So dd tom tat quy trinh tao
dong vector pHT1224 dugc thé hién trong
Hinh 3.

pHT282

Smal
Aatil BamHI

U T4 DNAligase

pHT1222

PCR

C%p mbdi ON475/0N744 S

Khuén pHT364 N lysSN-6xHis-TEV

Aatll/BamH]I

pHT1224

e
T4 DNA
ligase

gfp Pgrac212

LysSN-6xHis-TEV
Aatll/BamH]I

Hinh 3. So db tém tit quy trinh tao dong vector pHT1224

San pham ndi dugc bién nap vao E. coli
OmniMAX™ theo phuong phap héa bién nap.
Céc thé bién nap duoc sang loc trén dia LB-Agar
chira ampicillin ndng d6 100 pg/mL va phan @ng
PCR khuan lac véi cap mdi ON741/0ON314 cho
plasmid pHT1222 va cip moi ON653/ON744
cho plasmid pHT1224, trong d6 c6 mot mdi bat
cap trén plasmid géc va mot mdi bat cap trén
doan gen dugc chen (Hinh 2). Sau khi sang loc va
chon dwoc khuin lac mang plasmid pHT1222 va
pHT1224, tién hanh tach chiét plasmid théng qua
bo kit QlAprep Plasmid purification Mini kit

(Qiagen) va giai trinh tu vung gen duoc chén vaoi
mdi ON653 tai cong ty Macrogen Inc nham kiém
tra trinh tuy va xa& nhan mét cach chinh xac
vector pHT1222 va pHT1224.
Biéu hién protein dung hgp LysSN-6xHis-TEV-
GFP trong B. subtilis

Vector tai t6 hop pHT1224 duoc bién nap
vao B. subtilis 1012 theo phwong phap bién nap
tu nhién. Cac khuan lac moc trén méi truong LB-
Agar c6 bd sung khang sinh chloramphenicol
ndng d6 10 pug/mL duoc chon dé nudi ciy lic
trong 100 mL méi trudng long ¢ 37 °C. Khi gia
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tri ODgo cuia dich nudi cdy dat 0,8, cam wng biéu
hién protein muyc tiéu bang IPTG (Isopropyl B-D-
1-thiogalactopyranoside) véi nong d6 0,5 mM,
nhiét 6 nudi ciy la 30 °C va thoi gian cam tng
1a 2 gio. Tién hanh nudi ciy song song cing mot
khuan lac va khéng cam tng IPTG dé lam dbi
ching am (-). Kiém tra sy biéu hién protein dung
hop LysSN-6xHis-TEV-GFP théng qua quan sat
mau cua dich nudi cy va dién di protein trén gel
polyarcylamide (SDS-PAGE). Banh gia tinh tan
cia protein muc tiéu bang phuong phap SDS-
PAGE kiém tra luong protein hién dién trong
dich ndi sau khi phé& v té bao bang séng siéu am.
Tinh ché protein GFP

Tién hanh nuéi cdy chang B. subtilis 1012
mang vector pHT1224 ¢ quy md bon I1én men 5
lit, nhiét ¢o 30 °C va ndng d6 chat cam tng IPTG
0,5 mM, thoi diém cam ung khi gié tri ODggo Cua
dich nudi cdy dat khoang 2,5 (giira pha log).
Theo dbi duong cong tang trudng cua chung nudi
ciy va thu sinh khéi khi dén dau pha can bang.

Sinh khéi dugc huyén phu trong 100 mL
dung dich d@ém ly giai chira 30 mM Tris-HCI pH
8,0, 500 mM NaCl, 10 % glycerol, 25 mM
immidazole, 1 mg/mL lysozyme, 1 mg/mL
Dnasel va 1 mM PMSF. Té bao dugc pha v&
bang song siéu am, bién do song (Amplitude) 70
trong 30 chu ki, mdi chu ki 30 giay va 30 giay
nghi. Ly tam 10.000 g trong 20 pht & 4 °C, thu
nhan phan dich néi va nap qua cot Histrap HP 5
mL (GE healthcare) nham tinh ché protein muc
tiéu chira His-tag. Rura cot bang dém ly giai voi
thé tich gap 3 lan thé tich dich protein qua cot va
dung ly protein muc tiéu bam trén cot bang dung
dich chira 30 mM Tris-HCI pH 8,0, 500 mM
NaCl, 10 % glycerol va 25-250 mM Immidazole.

Protein dung hop LysSN-6xHis-TEVsite-
GFP sau khi duoc tinh ché, tién hanh cit boi
TEV protease (ty ¢ 30:1) trong dung dich dém
30 mM Tris-HCI pH 8,0, 100 mM NaCl, 10 %
glycerol, 0,5 mM EDTA, 1 mM DTT. Phan ung
cat duoc thyc hién ¢ 4 °C, qua dém. Dich protein
sau khi cit duoc loai bé dudi dung hop chira His-
tag thdng qua cot Histrap HP 5 mL, thu nhéan
phan doan sau cot chaa protein GFP tinh sach.
Kiém tra két qua thu nhan protein bang phuong
phap SDS-PAGE.

X&c dinh khéi lirong phan tir bang LC-MS

Protein GFP sau khi tinh sach dugc pha
lodng vé ndng d6 1 mg/mL va giri phan tich LC-
MS tai Phong thi nghiém Phan tich Trung tam,
Truong Pai hoc Khoa hoc Ty nhién, PHQG-
HCM. Két qua duwoc xt ly bing phin mém
Bruker Compass DataAnalysis 4.0.

KET QUA VA THAO LUAN
Két qua tao dong vector pHT1224

San pham ndi gira gen gfp va plasmid
pHT282 dugc bién nap vao E. coli OmniMAX, 5
khuan truong LB-agar-
ampicillin dwoc chon dé tién hanh phan tng PCR
khuan lac voi cap moi diac hiéu ON741/0ON314
nham sang loc cac thé bién nap mang dung
plasmid muc tiéu pHT1222. Poan DNA khuéch
dai dugc du doan co kich thudc 846 bp. Két qua
dién di san pham PCR trén gel agarose 1 % cho
thiy 4 khuan lac duoc chon cho vach séng c6
kich thudc ding véi du doan (Hinh 4, giéng 1, 3,
4, 5). Khuan lac 1 tiép tuc dugc chon dé tach
chiét plasmid va giai trinh tu doan DNA dugc
chén, két qua so sanh cho thiy c6 su tuong dong
100 % so Vi trinh ty ly thuyét cua gen gfp. Nhu
vay, vector pHT1222 da duoc tao dong va thu
nhan thanh cdng.

lac moc trén méi
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Hinh 4. Két qua dién di san phdm PCR khuén lac sang
loc vector pHT1222 trén gel agarose; M: Thang DNA;
1-5: Khuan lac 1-5

Tuong tu, 5 khuan lac E. coli OmniMAX
mang san pham ndi giira gen ma héa dudi dung
hop LysSN-6xHis-TEV va plasmid pHT1222
moc trén moi trudng LB-agar-ampicillin dugc su
dung cho phan tng PCR khuan lac voi cap moi
dac higu ON653/ON744 nham chon ra cac thé
bién nap mang dung plasmid muc tiéu pHT1224.
Két qua dién di san pham PCR cho thiy ca 5
khuan lac khao sat déu cho vach sang cé kich
thudc dung voi kich thudéc dy doan ctia doan
DNA dugc khuéch dai 1a 758 bp (Hinh 5). Khuan
lac 5 dugc chon dé tach plasmid va giai trinh ty,
cho thay sy twong dong 100 % giira trinh ty doan
gen dugc cheén so véi trinh ty ly thuyét va co su
dung hop gitra gen ma héa dudi LysSN-6xHis-
TEV va gen gfp. Diéu nay chuang to vector
pHT1224 cling dd dugc tao dong va thu nhéan
thanh céng.

Két qua biéu hién protein dung hgp LysSN-
6xHis-TEV-GFP trong B. Subtilis
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Hinh 5. Két qua dién di san phdm PCR khuén lac sang
loc vector pHT1224 trén gel agarose; M: Thang DNA,;
1-5: Khuan lac 1-5

Plasmid pHT1224 sau khi da kiém tra trinh
ty duoc bién nap vao chang B. subtilis 1012.
Khuan lac moc dugc trén dia méi trudng cé
khang sinh chloramphenicol dwgc chon dé nudi
cdy va cam g, sau d6 kiém tra sy biéu hién
protein dung hop LysSN-6xHis-TEV-GFP. Sinh
khdi thu dugc ¢ sy khac biét vé mau sic gita
mau nudi cay cé cam tng IPTG va mau nudi cay
khong cam ung, trong d6 mau c6 cam ung co
mau xanh luc so véi mau khéng cam tng khéng
Xuit hién mau xanh (dir liéu khong dwoc trinh
bay). Sinh khdi dugc tiép tuc phan tich protein
bang dién di SDS-PAGE. Két qua cho thiy &
mau nudi cay c6 cam ung xuat hién 1 vach
protein dam c6 kich thudc khoang 46,5 kDa,
twong (ng véi kich thuée cua protein dung hop
(Hinh 6). Biéu nay chimng to khuan lac B. subtilis
dugc chon c6 mang dang vector pHT 1224 va cho
kha nang biéu hién tét protein muc tiéu. Khuan
lac nay duoc sir dung dé nudi cay vai quy mé lén
hon nham tién hanh tinh ché & cac thi nghiém
tiép theo.
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Hinh 6. Két qua kiém tra sy biéu hién protein dung hop LysSN-6xHis-TEV-GFP trong chung B. subtilis myc tiéu
bang phwong phép dién di protein (SDS-PAGE); M: Thang protein; IPTG(-): Mau nudi cay khong cam img IPTG,
IPTG(+): Mau nuoi cay cé cam ung IPTG.

Két qua tinh ché protein GFP

Chung B. subtilis mang plasmid
pHT1224 sau khi dugc kiém tra kha niang biéu
hién duoc tiép tuc nubi cdy cam ung biéu hién
trong bon 1én men 5 lit. Protein tai to hop duoc
tinh ché qua cot Histrap HP 5 ml. Cac phan doan
c6 sy hién dién ciia GFP dugc dé dang xac dinh
thdng qua mau huynh quang xanh lyc (dit liéu
khéng duoc trinh bay). Két qua dién di cho thdy,
& phéan doan protein sau khi qua cot van con hau
hét cac vach protein co ban cua B. subtilis trong

khi vach protein & vi tri c6 kich thudc khoang
46,5 kDa m& hon han khi so sanh vai phan doan
protein trudc khi qua cot (Hinh 7). Piéu nay
chung to protein dung hgp muc tiéu (LysSN-
6xHis-TEVsite-GFP, 46,5 kDa) do ¢6 dudi 6xHis
nén da duoc gitr lai trén cot va tach khoi dich
protein tong sb. Cac phan doan dung ly sau d6 c6
mau xanh luc, dong thoi khi dién di c6 vach
protein 46,5 kDa kha dam, cho thiy protein muc
tiéu da duoc thu nhan thanh cong.
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Hinh 7. Két qua tinh ché protein dung hop LysSN-6xHis-TEVsite-GFP

Tuy thu dwoc lwong I6n protein tai t& hop
nhung chua tinh sach hoan toan va van con &
dang dung hgp véi LysSN-6xHis-TEV. Do do,
tiép tuc tinh sach va loai bo duéi dung hop ra
khoi protein muc ti€éu. Cac phan doan dung ly
duge dong nhat véi nhau, sau dé pha lodng vé
nong d6 1 mg/mL (phan doan truéc cat) va tién
hanh phan Gng cit protein dung hop LysSN-
6xHis-TEV-GFP biang TEV protease. Két qua
dién di (SDS-PAGE) cac phan doan protein cho
thiy, ¢ phan doan protein truéc khi cat ¢ vach
kich thudc khoang 46,5 kDa tuwong (tng protein
dung hop, trong khi & phan doan sau khi cat xuat
hién 2 vach protein c6 kich thuéc 27,5 kDa va 19
kDa, twong tng vai kich thudce cua protein GFP
va dudi LysSN-6xHis. Didu nay chang to protein

tai t6 hop c6 chira trinh tu dac hiéu TEV khi biéu
hién trong B. subtilis c6 kha ning duoc cat hiéu
qua bai TEV protease. Khi cho dich protein sau
phan &ng cat chay qua cot Histrap HP 5 mL, cac
phan doan sau cot chi con xuat hién vach 27,5
kDa, tuwong tng vai protein GFP, trong khi vach
19 kDa tuong ung vaéi dudi LysSN-6xHis va vach
46,5 kDa tuong tng vaéi protein dung hop chua
duoc cit da duoc gitr lai trén cot va xuat hién lai
trong phan doan dung ly (Hinh 8), tach khoi dich
chira protein myc tiéu. Nhu vay, protein GFP da
duoc thu nhan thanh cong. Céc protein tap trong
phan doan trudc cat va sau cit (kich thudc khac
46,5 kDa, 27,5 kDa va 19 kDa, (Hinh 8) khong
anh huong dén két qua thu nhan GFP téi t6 hop.
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Hinh 8. Két qua cat loai bo dudi dung hop va thu nhan GFP tinh sach.

Két qua xac dinh khéi lugng phén tir ciia protein GFP
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Molecular Mass ([M + H]+): 27455.2452 Std. Deviation: 0.423384

Average Mass ([M + H]+): 27455.2452

Hinh 9. Két qua phan tich LC-MS ciia phan doan protein GFP tai t hop sau khi tinh sach

Cac phan doan sau cot chua protein GFP
muc tiéu duge dong nhit véi nhau, sau dé pha
lodng vé nong do 1 mg/mL va phan tich LC-MS.
Két qua cho thiy chi c6 1 ciu tir protein duy nhat
c6 khdi lwong phan tur khoang 27455,2452 Da
(twong ng véi khéi lugng protein GFP trong tu
nhién) (Hinh 9), khong thdy céc san phim phu
ddng thoi protein muc tiéu c6 mau xanh luc dic
trung. Diéu ndy khang dinh protein GFP da dugc

cét mot cach chinh xac ra khoi dang dung hop va
duoc thu nhan véi do tinh sach cao.
KET LUAN

Két qua cua nghién ctru cho thay protein muc
tiéu c6 thé duoc biéu hién ¢ dang dung hop véi
duoi LysSN-6xHis-TEV mét cach hiéu qua trong
B. subtilis va dugc thu nhan dé dang voi do tinh
sach cao thong qua phuong phap sic ki 4i luc qua
cot Ni**. Pidu nay da khing dinh tiém ning to
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I6n cua B. subtilis trong linh vuc san xut protein
tai t6 hop. Tuy nhién, dé thuc sy c6 thé tng dung
B. subtilis, nhiéu nghién ctru chuyén sau hon can
duoc tiép tuc tién hanh nhu: khio st va so séanh
kha nang biéu hién trong B. subtilis cia nhiéu
protein muc tiéu khac nhau véi nhiéu dudi dung
hop khac nhau, khéao sat tinh tan va hoat tinh cua
protein muc tiéu sau khi duoc biéu hién & dang
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Bacillus subtilis using reporter GFP

e Phan Thi Phuong Trang
University of Science, VNU-HCM

ABSTRACT

Escherichia coli and Bacillus subtilis are
the most popular model organisms for Gram-
negative and Gram-positive  bacteria.
Though this Gram-positive bacterium has a
great advantage — endotoxin-free, the use of
B. subtilis for expression and purification is
not much interested as compared to E. coli.
The reason for this is the lack of information
and technology platforms on the production
of recombinant proteins in B. subtilis. In the
previous studies, pHT vector system has
been demonstrated to allow the high levels
of recombinant protein expression in B.
subtilis. In this study, we used GFP as a
marker for intracellular expression in B.
subtilis and examining the purification
capability of the recombinant protein. The
expression vector was designed with gfp gen
fused to the gen encoding the N-terminus of

LysS protein (lysSN), His-tag and specific
cleavage site of TEV protease to enhance
the expression of the target protein as well
as contribute to the purification and removing
fusion tag afterwards. The results showed
that this vector allowed the effective
expression of the fusion protein LysSN-
6xHis-TEV-GFP in B. subtilis, the target
protein could be purified through Ni** column
with a high purity and fusion tag could be
completely removed by TEV protease.
Recombinant GFP obtained after purification
was determined the molecular weight by LC-
MS that exhibited the analogy with the
natural GFP protein. This study showed a
great potential of using pHT expression
system with endotoxin-free B. subtilis as a
host for intracellular expression and
purification of recombinant proteins.

Keywords: Bacillus subtilis, GFP, LysSN, expression system pHT, affinity chromatography.
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