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TOM TAT

Hé théng cac plasmid mang promoter
manh Pgrac100, pHT253 va pHT254 dugc
thuong mai héa trén thj truong thé gidi vao
ndm 2012 da gép phén thic déy viéc st
dung Bacillus subtilis lam chdng chd trong
biéu hién protein téi t6 hop. Ngoai ddc diém
mang mot promoter manh, hai plasmid nay
con duwgrc tich hop thém dudi tinh ché His-tag
@ trwde vung MCS (Multi Cloning Site) trong
pHT253 (Pgrac100-8xHis-MCS) va sau vung
MCS trong pHT254 (Pgracl100-MCS-8xHis)
giup thuén lgi cho viéc tinh ché va phat hién
protein muc tiéu. Tuy tieng protein muc tiéu

ma nguoi st dung la chon chién lwoc dung
hop His-tag vao ddu N hodc C cla protein
sao cho hiéu qua. Trong nghién ctru nay,
GFP dwoc chon nhw mot gen chi thi nham
khado sat anh huwdng vj tri dung hop cua His-
tag lén sw biéu hién trong B. subtilis. Két qué
cho thdy sw biéu hién cia GFP trong B.
subtilis giam manh khi dung hop voéi His-tag
tai ddu N. Pay sé la théng tin quan trong
gitp dinh hwéng st dung ciing nhw thiét ké
thi nghiém trong biéu hién tinh ché protein
tai t6 hop.

Twr khéa: Bacillus subtilis, GFP, His-tag, Pgrac100, pHT253, pHT254.

MO PAU

Pgrac100 la mot promoter manh cho Bacillus
subtilis, duoc dwa vao si dung dau tién trong
plasmid pHT100, d3 cho muc d6 biéu hién
protein muc tiéu 1én dén 30 % so vai protein tong
[4]. Vén la promoter thé hé thir 2, ké thira nhitng
vu diém cua promoter Pgrac [2], Pgrac100 mang
nhiing cai tién (i) vang UP element giau AT, (ii)
vung -35 mang trinh ty bdo hoa TTGACA va (iii)
vung -15 mang trinh ty ATG cho muac do phién
ma tang gap 40 lan [1] so véi Pgrac. Nhiing két
qua kha quan vé mic do biéu hién da cho thay

tiém ning to 16n cua Pgrac100, gop mot phan
khong nho vao viéc phat trién cua hé théng biéu
hién pHT trén B. subtilis. Clng véi nhiing uu
diém vén co nhu an toan trong thyc pham, Ién
men & mat do cao, kha nang tiét hiéu qua [3], thi
viéc s& hiru mot hé théng biéu hién manh da giup
B. subtilis tro' thanh mot chang chu kha hap dan
trong linh vuc san xuét protein tai to hop.

Bén canh viéc lya chon mot hé théng biéu
hién phu hop, cho san luong protein cao thi hiéu
qua tinh sach ciing 14 mot nhu cdu quan trong
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trong san xuat protein tai to hop. Vi muc tiéu
tao thuan lgi cho qué trinh tinh sach protein,
ngoai viéc str dung promoter manh Pgrac100, hé
thong vector pHT con dugc dung hop thém dudi
tinh sach 8xHis-tag vao trudc va sau vung MCS,
tao ra hai phién ban pHT253 (Pgrac100-8xHis-
MCS) va pHT254 (Pgrac100-MCS-8xHis) dugc
phan phdi trén thi truong thé gigi [4], cho phép
biéu hién protein muc tiéu dudi dang dung hop
8xHis-tag vao dau N hodc dau C, theo thu tu.
Vén 1a mot dudi tinh ché pho bién, 8xHis-tag
mang nhiéu vu diém nhu kich thuéc nho, c¢é thé
dugc tinh ché duéi diéu kién bién tinh, hiéu qua
tinh sach cao va dé dang dong hoéa [5]. Tuy
nhién, su biéu hién caa protein muc tiéu c6 thé s&
bi anh huong baoi vi tri caa 8xHis-tag khi dung
hop vao dau N hoic C [6]. Do d6, ching t6i tién
hanh khao sat anh huong cua dudi tinh ché
8xHis-tag 1én sy biéu hién cua GFP (Green
Flourescent Protein) khi dung hop vao dau N
hoic C trong B. subtilis, trong truong hop nay
GFP nhu mot protein chi thi. Anh huéng cua
dudi tinh ché His-tag 1&n su biéu hién protein
muc tiéu s& dugc danh gia dua vao két qua phan
tich SDS-PAGE va kha nang phat huynh quang
trong modi trudng ran va long trén B. subtilis.
VAT LIEU VA PHUONG PHAP
Chung vi sinh vét, plasmid va méi truong nudi
ey

E. coli OmniMAX (Invitrogen) dugc st dung
& budc dong hoéa va B. subtilis 1012 dugc dung
dé danh gia anh huong cua 8xHis-tag 1én su biéu
hién cia GFP trong thi nghiém nay. Cac plasmid
dugc s dung bao gom pHT254 chaa promoter
Pgrac100 va gen 8xHis nim sau ving MCS;
plasmid pHT1169 da duoc tao ra trong mot dé
tai khac bang cach chén gen chi thi gfp vao ving
MCS cua plasmid pHT253 (c6 ciu tric trong tu
pHT254 nhung gen 8xHis nam trudc ving MCS).
Té bao B. subtilis dugc nudi cay lac trén moi
truong Luria broth (LB) & 37 °C, véi khang sinh
chloramphenicol 10 pg/mL.

Thiét ké plasmid pHT1170

Poan gen gfp dwoc thu nhan bang ki thuat
PCR véi khubn 1a pHT10-gfp* [3] va cip modi
ON1277(5’AAAGGAGGAAGGATCCATGGCT
AGCAAAGGAGAAGAACT-3"),0N1278(5’-
GGCCATGACGTCTTTGTAAAGCTCATCCAT
GCCATGTGT-3"). San pham PCR duoc xu ly véi
2 enzyme BamHI va Aatll va ndi vao pHT254
ciing dd duogc xir ly cung loai enzyme tao thanh
vector pHT1170 (Hinh 1B). Qua trinh sang loc
dugc thyc hién trong E. coli Omni MAX véi mdi
ON1249(5’- CGTTTCCACCGGAA TTAGCTTG-
3%), ON1359 (5’ACGTACGATCTTT
CAGCCGACTC-3"), plasmid diing duoc bién nap
vao B. subtilis 1012.

Khio sat hoat tinh GFP trén méi trudng rin

Céc khuan lac don B. subtilis chira plasmid
pHT1169, pHT1170 dugc khao sat kha nang biéu
hién GFP nham danh gia anh huong cua 8xHis-
tag. Cham céc khuan lac B. subtilis 1én dia LB-
Agar-Cm véi 6 nong d6 IPTG (0 mM; 0,001
mM; 0,01 mM; 0,1 mM; 0,5 mM va 1 mM). U ¢
37 °C trong 16 gio. Su phat huynh quang cua
khuin lac dugc kich thich dudi buéc séng UV,
muc d6 phéat huynh quang phan anh muc d6 biéu
hién cia GFP, qua d6 danh gia duoc mirc do biéu
hién cua GFP tai t6 hop véi His-tag. Hinh anh
dugc ghi nhan bang may chup hinh ky thuat sé va
dugc phén tich bing phan mém AlphaEaseFC
(Alpha Inotech) dé tinh toan gray value (hay
pixel value). Thyc hién twong tu véi chitng am Ia
pHTO1. Thi nghiém dwoc l3p lai 3 lan, mdi lan
trén 3 khuan lac khac nhau.

Cam tng biéu hi¢n GFP

Chung B. subtilis 1012 chuta cic plasmid
pHT1169, pHT1170 duoc nudi cdy trong moi
truong LB chaa khang sinh chloramphenicol (10
pg/ml) & 37 °C va tée do lac 250 vong/phat. Cam
g bang IPTG tai thoi diém ODggo dat 0,8 — 1
V6i cac ndng d6 0 mM; 0,001 mM; 0,01 mM; 0,1
mM; 0,5 mM va 1 mM. Thu miu 6 0, 2, 4 gio sau
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cam tmg, ly tim 6000 vong/phut trong 3 phut dé
thu sinh khéi va git miu ¢ -20 °C. Tién hanh
tuong ty va thu mau & thoi diém 4 gio sau cam
{rng véi mau ching pHTO1. Thi nghiém duoc lap
lai 3 1an trén 3 khuan lac khac nhau. Mau sau khi
thu s& duoc dung dé dién di SDS-PAGE va khao
st hoat tinh GFP trén dia 384 giéng.
Kiém tra sy biéu hién bang SDS PAGE

Hoa tan sinh khéi trong 60 ulPBS (Phosphate
Buffer Saline), thém lysozyme dat ndng do cudi
la 1pg/pl, G 637 °C trong 5 phit, sau d6 thém 30
wlloading buffer 5X (0,135 M Tris/HCI, 30 %
glycerol, 3 % SDS, 0,03 % bromophenol blue,
0,15 M DTT). Mau sau khi xu ly s& dugc u & 95
°C trong 5 phdt, ly tam 10.000 vong/phdt trong 5
phdt va thu dich néi dé tién hanh di¢n di SDS-
PAGE. Panh gia anh huong cua His-tag tai dau
N va dau C Ién su biéu hién cua GFP.
Khio sit hoat tinh GFP trén dia 384 giéng

Kha nang phat quang cua GFP lién quan téi
mot céu triic Chromophore, dugc tao thanh bai 3
acid amin Serine65-Tyrosine66-Glycine67 tai
trung tdm hoat dong cua chudi polypeptide. Qua
trinh dong vong 1a mét chudi cac phan wng khi
hydro va oxy ho4, tao ra phan tir Chromophore

pHT1169
ORF-2 8650 bps

8xHis™ §
afp

Hindlll

Hinam Smal

truong thanh cho phép hap thu anh sang téi da &
budc séng 475 nm va phat huynh quang mau
xanh luc c6 budc séng 508 nm [7]. Mau té bao
B. subtilis 1012 mang céc plasmid can khao sét
duoc thu & budc cam tng biéu hién s& duoc pha
bang dung dich PBS 1X (Phosphate Buffer
Saline) voi nong do lysozyme 10pg/ul, u lic
trong 30 phdt. Dich chiét té bao sau ly tim duoc
do trén dia 384 giéng voi may doc dia (BioTek-
Thermo, My). Két qua dugc xur ly va tinh toan
bang phan mém Excel (Microsoft). Thi nghiém
duoc lap lai 3 1an trén 3 khuan lac khac nhau.
KET QUA

Pé danh gia anh huong cua His-tag 1én kha
ning biéu hién GFP, ching toi thiét ké plasmid
pHT1170 dugc diéu hoa phién ma béi promotor
Pgrac100, cho phép biéu hién protein GFP dung
hop véi 8xHis-tag tai dau C cua protein véi cac
phuong phap di duoc d& cap ¢ phan Vat liéu
phuong phap. Trong nghién cuau nay, plasmid
pHT1169 (Hinh 1A) duoc sir dung nhu mot dbi
ching do ¢6 ciu trac twong tw pHT1170 (Hinh
1B), nhung 8xHis-tag s& dwoc gan vao dau N cua
GFP ¢ dang dung hgp. Cac chung B. subtilis
1012/pHT1169 (Pgracl00-8xHis-gfp) va B.
subtilis 1012/pHT1170 (Pgrac100-gfp-8xHis) s&
duoc gitr ching va st dung cho cac thi nghiém
khao sat & phan sau. Bing céch so sanh hai dang
dung hop 8xHis-GFP va GFP-8xHis, ching t6i s&
danh gia dwoc anh huong cua His-tag 1én sy biéu
hién va phéat huynh quang cua GFP.

Xhol pHT1170  Lacl

8642 bps

S nel

Hinam Smal

Hinh 1. So db plasmid pHT1169 (A) va pHT1170 (B), véi vi tri gen 8xHis & truée va sau gen gfp, tao 2 dang dung
hop 8xHis-GFP va GFP-8xHis theo thir ty.
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Panh gia dnh hwéng cia 8xHis-tag khi nudi
cz"iy chiing trén méi trudng ran

Kha ning biéu hién GFP cua hai ching B.
subtilis 1012 mang plasmid pH1169 va pHT1170
duoc quan sat théng qua kha niang phat huynh
quang khi cham khuan lac trén céc dia thach chira
khang sinh va 6 néng do IPTG khac nhau. Két
qua sau khi 1t 16 gio qua dém & 37 °C duoc ghi
nhan nhu & Hinh 2A. Gia tri cudng d6 sang cua
khuan lac dwoc tinh toan bang phan mém
AlphaEase, qua d6 phan 4nh mirc do biéu hién
GFP (Hinh 2B).

A B. subtilis 1012
0,001 0,01 0,1

0 0,5 1 mM 1
80

Quan sat két qua Hinh 2, chling t6i nhan thay
d6 sang cua pHT1169 so vai chitng am pHTO1
thi khdng c6 su khéc biét nhiéu & tat ca cac nong
d6 IPTG. Trong khi do, pHT1170 cho kha nang
phét huynh quang manh va tang dan theo nong do
chat cam tmg, dat cuyc dai & nhiing nong do cao
(0,1; 0,5 va 1 mM IPTG). Muc do biéu hién thap
cua chang mang plasmid pHT1169 so vdi
pHT1170 cho thiy His-tag c6 anh huong dén
protein muc tiéu, cu thé 1a viéc dung hop vao dau
N Iam giam sy biéu hién cua GFP. Két qua nay s&
duoc kiém ching bang cac thi nghiém tiép theo.

Gray value B

20

s | 111 | :
40 —

20 -
A .. =
pHT01 pHT1169 pHT1170

Hinh 2. Két qua phat huynh quang GFP trén dia thach chita IPTG (A) va phén tich d6 ddm bang AlphaEase (Alpha
Inotech) tai nong d6 0,1 mM IPTG (B) cua B. subtilis 1012 mang vector pHT1169, pHT1170, sir dung chtrng dm la
pHTOL1.

DPanh gia anh hwéng cia 8xHis-tag trong moi
treong 16ng st dung SDS-PAGE

Hai chung B. subtilis 1012/pHT1169 va B.
subtilis 1012/pHT1170 duoc nudi cdy cam ung
cung 1 diéu kién nhu da mo ta ¢ phan Vat liéu
phuong phap. Mau dugc thu & cac thoi diém 0, 2,
4 gio sau d6 ly tim thu sinh khoi, pha mau va
tién hanh dién di SDS-PAGE. GFP c6 kich thugc
tuong duong 1a 27 kDa, gin vach 30 kDa cua
thang chuan. Két qua biéu hién cia GFP dung
hop véi His-tag & dau N va C duoc thé hién ¢
Hinh 3. So s&nh vai chiing &m pHTO1, chang B.
subtilis/pHT1170 (Hinh 3B) cho kha ning biéu
hién GFP vuot muc ¢ nhirng nong do IPTG cao

(0,1, 0,5 va 1 mM) va tang dan theo thoi gian
cam ng. Tuy nhién, vach protein muc tiéu nay
lai rat kho nhan thiy dbi véi chang B.
subtilis/pHT1169 (Hinh 3B). Nhu vay, mic do
biéu hién cia GFP duoc dung hop 8xHis-tag &
dau N (pHT1169) giam hon rat nhiéu so véi dang
dung hop ¢ dau C (pHT1170). Piéu nay hoan
toan trung khép véi thi nghiém khao sét hoat tinh
trén dia thach. Sy anh huong nay s& duoc kiém
chimg mét lan nita bang phuong phap khao sét
cuong do phat huynh quang trén dia 384 giéng.
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Hinh 3. Két qua khao sat b1eu hlen cla GFP bing
phuong phap dién di SDS-PAGE 2 chiing B.
subtilis/pHT1169 (A) va B. subtilis/pHT1170 (B). M,
Thang protein; (-), pHT01. Mau thu 6 0, 2, 4 gio sau
khi cam ung voi IPTG 6 cac 6 nong do khac nhau.

DPanh gia dnh hwéng cia 8xHis-tag trong moi
truong léng sir dung phwong phap do hoat
tinh trén dia 384 giéng

Phuong phap do cuong d6 huynh quang cé do
chinh xé4c cao hon 2 phuong phap trén. Nong do
GFP cang cao thi gi4 tri do huynh quang cang Ion
va nguoc lai, qua d6 c6 thé danh gia muc do biéu
hién cua GFP nhim dua ra dwoc céc thong sb
khach gquan vé anh huong cia dudi dung hop
8xHis-tag. S6 liéu duoc xir Iy va trinh bay dudi
dang dd thi Hinh 4. So sanh cuong do phéat huynh
quang cuia 2 chung mang plasmid can khao sét,
ching t6i nhan thdy pHT1170 (~1600) cho kha
ning biéu hién GFP cao gap 20 lan so voi
pHT1169 (~80). Trong do, pHT1170 cho kha

nang biéu hién ting dan theo nong d¢ IPTG va
thoi gian cam tng, dat cuc dai tai 0,5 mM IPTG
sau 4 gio cam ung. DS v6i pHT1169, mic do
biéu hién kha thiap dan dén sy chénh léch giira
céc nghiém thic 1a khong déang ké. Két qua nay
mot 1an nira khing dinh viéc His-tag dung hop
v6i protein GFP tai dau N da anh huong dén sy
biéu hién cua protein nay trong B. subtilis. Trong
khi, His-tag & ddu C cho murc d6 biéu hién kha
t6t, cao gap nhiéu 1an so véi truong hop con lai.
Thao luin

Dé c6 thé phién ma, RNA polymerase s& phai
bam vao promoter va truot, viéc xuat hién mot
doan gen 8xHis nam trudc gen muc tidu cd kha
ning s& anh huong dén qua trinh phién ma. Xét ¢
muc do dich ma, dé cé thé téng hop dudi His-tag,
té bao phai huy dong cung lic nhiéu histidine,
diéu nay s& gady mot su On tic, lam cham qué
trinh dich m& néu nhu tinh trang thiéu hyut t-RNA
mang histidine dién ra. Hoac c6 kha niang, dau N
cia GFP c6 vai trd quan trong trong viéc biéu
hién ciing nhu quyét dinh hoat tinh sau khi dich
ma, dudi poly-histidine xuat hién & dau N s& anh
huong dén qua trinh gip cuon, lam giam hoat
tinh caa protein nay [6].

Trong mot nghién ctu khac (két qua chua
cong bd), nhom chung toi ciing da khao sat anh
huong cua His-tag 1&n sy biéu hén cua B-
galatosidase (BgaB), kha ning biéu hién cua
BgaB khi dung hop véi His-tag ¢ dau N giam
hon ¥ so v&i dau C. Nhiing két qua co dugc hoan
toan phu hop gitra hai nghién ctu, viéc dung hop
His-tag vao dau N da anh huéng rat I6n dén su
biéu hién cua 2 protein chi thi GFP va BgaB.
Nhung day khong phai 1a théng tin chung ma thy
thudc vao protein muc tiéu.
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B. subtilis 1012 / pHT1169

B. subtilis 1012 / pHT1170
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Hinh 4. Két qua khao st hoat tinh GFP B. subtilis 1012/ pHT1169 (8xHis-GFP), B. subtilis 1012/ pHT1170 (GFP-
8xHis).

KET LUAN

Ttr tat ca cac két qua dat du oc, chung toi co
nhitng nhan xét nhu sau: kha nang biéu hién GFP
cta plasmid pHT1169 giam manh khi chén thém
gen 8xHis vao trugc gen gfp; trong khi d6 , dbi
voi plasmid pHT 1170 (ciingch (ra promoter
Pgrac100, dudi His va gen gfp), nhung lac nay
gen 8xHis nam sau gen muc tiéu thi kha ning

biéu hién GFP cao hon gép nhidu  1an. Diéu nay

cho thay vi tri dung h op cua His-tag ¢ dau N da
lam giam biéu hién so véi ddu C véi chi thi 1a
GFP. bay ciing s& la mot thdong tin quan trong
trong chién lugc sir dung pHT253 va pHT254.
LO1 CAM ON: Nghién citu nay duwoc tai tro boi
Quy phat trién khoa hoc va céng nghé quac gia
(NAFOSTED) trong dé tai md so 106.16-
2011.80.

Investigating the expression of GFP

fused with HIS-TAG at N-

or C-

terminus using plasmid pHT253 and
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ABSTRACT

pHT253 and pHT254 belong to the
plasmid system carrying Pgrac100, a strong
promoter, which were commercialized in the
global market in 2012 have pushed forward

the use of Bacillus subtilis as host for the
production of recombinant proteins. Along
with strong promoter Pgracl100, these two
plasmids were added His-tag to before and
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after MCS (Multi Cloning Site) in pHT253
(Pgrac100-8xHis-MCS) and pHT254
(Pgrac100- MCS-8xHis), respectively, to
facilitate purification steps. Depending on the
farget protein, the user selects appropriate
effective strategy of fusing His-tag, i.e. either
into the N- or the C-temimal of protein. In this
study, the GFP gene was used as an

indicator gene to investigate the influence of
the His-tag position on the protein
expression in B. subtilis. Our results showed
that the expression of GFP in B. subtilis
significantly was reduced in the fusion form
with His-tag at the N-terminal. Thiswouldbe
important information for the selection of
suitable vectors.

Key words: Bacillus subtilis, His-tag, GFP, Pgrac100, pHT253, pHT254.
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