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Tao dong va biéu hién Neutrophil-activating
protein cua Helicobacter pylori dung hop
Va1 6xHis trong Escherichia coli

Poan Thi Ngoc Thanh, Nguyén Quang Hiéu, Dang T4n Thong

Tém ti—Helicobacter pylori (Hp) dwogc xem la tac
nhan gay ra viém loét da day, lam ting nguy co din
dén ung thu da day. Hién chwa c6 vaccine hidu qua
cao dé phong bénh do vi khuin Hp giy ra. Vi thé,
nghién ciru nay dwge thwe hién nhim tao dong gene
nap tir H. pylori va biéu hién vwot mirc protein do
gene ndy ma hoa trong vi khuén E. coli. Protein NAP
(Neutrophil-activating protein) dwgc ching minh 1a
mdt khing nguyén quan trong ciia Hp, ¢6 thé ding
trong san xuét vaccine phong bénh. Két qua di tao
thanh cong dong té bao E. coli OmniMAX va E. coli
BL21 (DE3) mang plasmid tai t6 hgp pET11a-nap. Sw
biéu hién vugt mirc ciia protein NAP mang dudi dung
hop 6xHis trong E. coli dwge kiém chirng bing dién
di SDS-PAGE va Western blot. Piéu kién nudi ciy
cam tng biéu hién & 37 °C; 0,5 mM IPTG cho két qua
biéu hién cao nhit sau 6 gio cam @ng. Ty 1¢ protein
muc tiéu dwoc biéu hién cao nhét 1a 29,73% téng
protein ciia t& bao. Pay 1a két qua thanh céng budéc
du, tao co sé cho viéc thu nhan va tinh sach protein
Hp-NAP véi sé lwong 16n ding trong sin xuét
vaccine phong va chin do4n bénh viém loét da day do
vi khuin nay gy ra.

Tir khéa—Helicobacter pylori, Neutrophil-activating
protein, protein tai td hop.

1 GIOI THIEU

M 6i nam, ¢6 hon nira tridu nguoi chét do bénh
ung thu da day. Tac nhén chinh gdy bénh
nay 1a vi khuan Helicobacter pylori (Hp), mot loai
vi khuin séng trong da day ctia hon 50% dén s6 thé
gi6i [1]. Trong sé do, khoang 26% bénh nhan dau
da day chuyén thanh loét da day va co thé tién trién
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t6i ung thu da day. Dé diéu trj nhim khuén Hp,
cac béac si hién nay sir dung két hop cac khang
sinh khac nhau. Tuy nhién, cac liéu phap nay co
mot sb vin dé, bao gém su xuit hién ching
khang khang sinh, tic dung phu, nguy co tai
nhiém tring va chi phi diéu tri cao [2, 3]. Hién
nay, mot s6 phuong phap méi diéu tri nhiém Hp
nhu sir dung cac san pham c¢6 ngudn gde tir thuc
vat, st dung probiotic, mot ) peptide va
polysaccharide tir vi sinh vét [4]. Tuy nhién tat
ca cac liéu phap trén van chua hoan toan thanh
cong trong viéc loai trir Hp va chua bao vé vat
chu 100% [5].

Do d6, viéc san xuat vaccine phong Hp 14
didu rit can thiét. Khuynh hudng san xudt
vaccine phong tri Hp theo Amin (2016) 1a tap
trung vao viéc tim ra protein co tinh khang
nguyén mdi hiéu qua hon va ta dugc thich hop
cho viéc ché tao vaccine [4]. Mot vai khang
nguyén tiém ning da dugc bao cdo nhu urease,
catalase, flagella, CagA, VacA... Tuy nhién, dén
nay van chua cé vaccine nao cho hiéu qua mong
doi [6].

NAP trong Hp la protein c6 kich thudc 17 kDa,
¢6 tinh bao ton cao giita cac ching vi khuén, 1a
mdt trong nhitng khang nguyén tiém ning cho
viéc san xuét vaccine. Protein NAP thu hit cac
bach ciu trung tinh tham gia vao phan mg viém
da day. Cac phan tng viém va dic tinh diéu hoa
mién dich caa Hp-NAP khong chi lam cho no
dong mét vai tro quan trong trong kha nang sinh
bénh ma con 1a mot tmg cr vién tiém ning cho
cac tng dung 1am sang nhu phat trién vaccine,
chin do4n 14m sang va phat trién thube [7]. Mot
nghién ctru st dung Hp-NAP tai t6 hop lam
vaccine duong udng cho chuét thi nghiém cho
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thdy 80% s6 chudt duoc bao vé khoi sy nhiém khi
cong doc bang vi khudn Hp [8]. Néu chi s dung
mot loai khang nguyén trong vaccine s& khong thé
bao v¢ vat chi cao nhu mong dogi [6]. Do d6, viéc
két hop cac khang nguyén tiém niang trong d6 co
Hp-NAP la diéu can nghién ciru. Malfertheiner va
cong sy (2008) da thuc hién nghién cuu trén 57
tinh nguyén vién khong nhiém Hp, ho dugc tiém
dudi da vaccine chtra 3 loai khang nguyén trong d6
c6 Hp-NAP tai t6 hop, két qua cho thiy 86% tinh
nguyén vién dap ung véi ca 3 loai khang nguyén
[9]. Pay la két qua budc dau cho cic nghién ctru
sau hon trong viéc t6i wu hoa thanh phin khang
nguyén va ta dugc trong vaccine nhim mang lai
hiéu qua cao hon [6].

Tém lai, viéc biéu hién vuot muc protein Hp-
NAP nho hé thong biéu hién E. coli 1a budc dau
can dugc thyc hién trong quy trinh nghién ctru san
Xudt vaccine ciing nhu san xuit khang thé dung
trong chan doan nhanh Hp.

2 VAT LIEU VA PHUONG PHAP
Vit liéu

Ching E. coli OmniMAX {F[proAB*laclq
lacZAM15 Tnl0(TetR)TM  A(ccdAB)] mcrA
A(mrr-hsdRMS-mcrBC) F80lacZAM15 A(lacZY A-
argF) U169 endAlrecAl supE44 thil gyrA96
relAl tonA panD} duoc sir dung lam té bao chu dé
nhan ban céc plasmid.

Chung E.coli BL21(DE3) [F-dcm ompT hsdSB
(rB-mB-) gal met] ding dé biéu hién protein muc
tiéu NAP dudi sy cam tng cia IPTG.

Plasmid pET11a, doan gene nap dugc tong hop
tai cong ty Macrogen, Han Qudc c¢6 ma truy cap tai
NCBI 1a: KC616343.1
Tao vector tai t6 hop pET11a-nap

Gene nap str dung trong nghién ctru dugc tong
hop tir cong ty Macrogen, Han Qudc, ¢6 nong do
thdp va chua gén vi tri cit gi6i han cua hai enzyme
BamHI va Ndel. Do d6, can st dung cip mdi mang
trinh ty nhan biét cua hai enzyme nay trong phan
tmg khuéch dai doan gene nap nhdm tao dong d&
dang. Trinh tu doan mdi:

NAP-F: 5’GGGGGGCATATGAAAACATTCGAAATTTTAA3Z’

NAP-R: 5 AAAGGATCCTTAAGCCAAATGGGCTTGCA 3’
Chu ky khuéch dai: bién tinh 94 °C 5 phut, 30
chu ky (bién tinh 94°C 1 phat, bat cap 55°C 45

gidy, 72 °C 45 giay), 72 °C 10 phit. San pham
theo 1y thuyét c6 chiéu dai la 435 bp. Song song
d6, plasmid pET11a dugc tach chiét bang bo Kit
GeneAll.

Plasmid pET11a va gene nap dugc xu ly voi
cing enzyme cat gioi han BamHI va Ndel, san
pham cit dugc tinh ché bang bd Kit Expin (cong
ty GeneAll, Han qudc). San phdm cét dugc ndi
v6i nhau bang enzyme T4 DNA ligase theo ty 1¢
mol/L 1:3, & 20 °C trong 1 gio. San phim nbi
duoc bién nap vao té bao E. coli OmniMAX va
trai trén moi truong LB-Amp. Sau khi u ¢ 37 °C
24 gi¢, chon 10 khuén lac trén dia lam khuon
cho phan ung PCR khuan lac véi cip moi nhu
trén, dong thoi cdy vao 5 mL méi truong LB
long va danh sé tuong tmg. Mau khuan lac cho
két qua PCR phu hop véi kich thudc gen nap
dugc chon va cdy chuyén dé trit cho thi nghiém
tiép theo.

Khao sat anh hwéng cia néng do IPTG dén
sur biéu hi¢n protein NAP

Sau khi kiém tra plasmid tai t6 hop, pET11a-
nap duoc bién nap vao té bao E. coli BL21
(DE3) va kiém tra su biéu hién cua protein muc
tiéu. Phuong phap cam tng biéu hién protein
Hp-NAP dugc thyc hién nhu sau: nudéi E. coli
BL21 (DE3) trong 5 ml méi truong LB (NaCl
10 g/L, Cao ndm men 5 g/L, Peptone 5 g/L) bod
sung Amp 50 pg/mL, lic 250 vong/phut qua dém
¢ 37 °C. Chuyén mot thé tich dich nudi cay trén
sang 50 mL moi truong LB-Amp mdéi sao cho
ODgoonm khoi dau 13 0,1; 1ic 250 vong/phat &
37°C. Khi ODgoonm khoang 0,5; tién hanh cam
g v6i cac ndng d6 IPTG khao sat (0 mM; 0,25
mM; 0,5 mM; 0,75 mM; 1 mM). Tai cac thoi
diém 2 gio, 4 gio, 6 gio va 8 gio sau cam g,
thu 1 mL dich nudi cay va dun 100 °C trong 5
phiit d&é thu protein tong sd. Pién di bang SDS-
PAGE dé kiém tra biéu hién, st dung néng do
gel 12%, hiéu dién thé 80 V. Sau 1 gio dién di,
tién hanh nhuom gel bing Coomassie Brilliant
Blue R 250 (Merck, Buc) trong 30 phuat va giai
nhuém bang dung dich giai nhuém (40%
methanol va 10% acetic acid) trong 30 phut, ria
lai bang nudc cat. Protein Hp-NAP tai td hop
hién trén gel voi kich thudc 1y thuyét 1a 27 kDa
(do mang duoi dung hop 6xHis). Phuong phap
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Western blot voi khang thé khang polyHistine
(hang Invitrogen, M) duoc thuc hién song song dé
kiém tra protein biéu hién dung 1a protein muc tiéu
mang 6xHis. Phuong phap dugc tién hanh theo
cong bd trude day [10]. Sau khi xac dinh sy hién
dién cua protein muc tiéu trong chung tai t& hop,
tién hanh thi nghiém khao sat anh huéng cua ndng
d6 IPTG va thoi gian cam tng lén sy biéu hién
protein muc tiéu voi 5 ndng do IPTG khac nhau va
4 thoi diém sau cam tng, lap lai thi nghiém 3 1an.
Ty 1& protein myc tiéu trong tong s protein té bao
dugc x4c dinh bang phan mém UN-SCAN-IT gel
7.1. So sanh ty 1& biéu hién bang kiém dinh
ANOVA trong phan mém SPSS.

3 KET QUA VA THAO LUAN
Tao vector tai té hgp pET11-nap
Plasmid pET11a va gene nap sau khi dugc thu
nhan, xir 1y va tinh ché s& dwoc ndi bang enzyme
T4 DNA ligase dé tao ra vector tai to hop pET11a-
nap. San pham ni sau d6 dugc bién nap vao ching
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E. coli OmniMAX va sang loc budc dau tién trén
moi truong LB-Agar-Amp, st dung ddi ching
trong quéa trinh bién nap 1a nude cat vo tring.
Két qua bién nap san phdm ndi cho thdy, té bao
E. coli kha nap khong nhan dugc plasmid va
khong séng duoc trong mdi truong LB ¢6 chira
khang sinh Ampicillin (Hinh 1 A). Dia d6i chimg
dwong té bao E. coli kha nap nhan dwoc plasmid
pET11a nén séng dugc trong mdi truong LB ¢
chira khang sinh (Hinh 1 B). Trong dia bién nap
san phém ndi c6 xuét hién cac khudn lac moc
dugc trén moi truong c6 chira khang sinh (Hinh
1 C). Piéu nay cho thay quy trinh bién nap thanh
cong va nhitng khuén lac E. coli moc trén moi
truong c6 kha nang chtra plasmid tai to hop.

Céc khuan lac trén dia sau bién nap dugc nudi
cdy va tach chiét plasmid. Kiém tra sy hién dién
cia gene nap bang phan tng PCR trén khudn
plasmid vira thu nhan véi cap mdi NAP-F va
NAP-R. San phém PCR duoc dién di trén gel
agarose 2%.

Hinh 1. Két qua bién nap san phdm ndi vao E. coli OmniMAX
Ch thich: (4) Chiing E. coli bién nap véi nuée cdt, (B) Chiing E. coli dwgc bién nap plasmid pETI 1a, (C) Chiing E. coli dwoc

bién nap san pham ndi pET11a-nap

Hinh 2. San phim PCR gene nap tir plasmid cia E. coli
OmniMAX sau bién nap
ChU thich: M, Thang DNA; (1) Péi chimg diong gene nap;
(2) Déi chimg am; (3)-(10): san phdm PCR tir plasmid ciia
cac khudn lac sau bién nap
Két qua tir Hinh 2 cho thdy, hai giéng (4) va (7)
xudt hién vach sang c6 kich thudc khoang

435 bp tuwong Gng voi kich thudc du doan ly
thuyét. Diéu nay cho thiy di tao dong thanh cong
2 chung E. coli OmniMAX c6 mang vector tai to
hop pET1la-nap. Plasmid tai t6 hop dugc bién
nap vao chung E. coli BL21 (DE3), la chung gitip
biéu hién protein ngoai lai tot.
Két qua khing dinh sy biéu hi¢n cia Hp-NAP
bang SDS-PAGE va Western blot

Dé khang dinh sy hién dién ciia Hp-NAP dugc
dung hop véi dudi 6xHis, protein tong cta té bao
E. coli BL21 (DE3) sau 2 gio cam trng dugc chay
dién di va kiém tra bing phuong phiap Western
blot. Két qua duoc thé hién & Hinh 3.
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Hinh 3. Két qua khing dinh sy biéu hién ctia Hp-NAP

Chu thich: A. Protein téng sau ciam tmg trén gel SDS-PAGE; B. Protein Hp-NAP mang 6xHis trén phim tir phicong phdp Western blot

O ndng d6 0 mM IPTG, nghia 1a khong sir
dung IPTG dé cam tung, van phat hién protein
muc tiéu. Diéu ndy xdy ra do su biéu hién nén cua
E. coli va promoter T7 khong kiém soét su biéu
hién chat ch&. Day 1a khuyét diém thuong gip cua
h¢ thong biéu hién nay. Khi cam tng & ndng do
IPTG tir 0,25 mM dén 0,75 mM, két qua cho thy
su biéu hién cia protein Hp-NAP ting dan. O
néng d6 IPTG 1 mM, lugng protein biéu hién
tuong ty nhu & ndong d6 0,75 mM. Két qua dugc
khing dinh bang phuong phap Western Blot

0
mM mM mM mM mM

(Hinh 3B). Do d6 cho thdy protein muc tiéu da
dugc biéu hién thanh cong.

Két qua khao sat anh hwéng ciia nong do IPTG
dén su biéu hién protein NAP

Nong d6 IPTG khao sat lan lugt 1 0 mM, 0,25
mM, 0,5 mM, 0,75 mM va 1 mM véi thoi gian thu
mau 1a 2 gio, 4 gio, 6 gio va 8 gid sau cam Gng.
Tién hanh dién di SDS-PAGE cic méu protein
tong sau khi thu va pha mang té bao (Hinh 4).

4 gio

2 gio

6 gio 8 gioy

Hinh 4. Két qua dién di SDS-PAGE tai c4c thoi diém sau cam Gng v6i ndng d6 IPTG khao sat

Trén bang gel SDS-PAGE, xuét hién vach
protein co kich thude 27 kDa, kich thude cua Hp-
NAP va dudi dung hop, vach ndy & céc thoi diém
2,4, 6, 8 gid sau cam ung dam hon vi tri twong
tmg & thoi diém 0 gid. O thoi diém 2 gid va 4 gio
do thoi gian cam Ung ngén nén protein chua dugc
biéu hién nhiéu nhung van dam hon cac vach con

lai trong cung mot giéng, ¢ thoi diém 6 gio va 8
gio vach dam hon nhiéu so voi thoi diém 2 gio va
4 gio. Khi phan tich ty 1¢ cta protein muc tiéu
duoc biéu hién so véi protein téng cua té bao E.
coli tir phan mém UCAN-IT, két qua dwoc nhu
ghi nhan trong Bang 1.
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Bing 1. Ty 1¢ protein muc tiéu so véi protein tong cua E. coli tai td hop

Thoi gian
. 2 gior 4 gior 6 gior 8 gior
Nong d¢
0,00 mM 4,97+0,21° 5,80+0,20% 13,670,312 12,47+0,15%
0,25 mM 5,67+0,15° 6,03+0,15%® 22,63+0,15° 25,40+0,10°
0,50 mM 6,13+0,15° 6,20+0,10° 29,73+0,15° 27,53+0,15°
0,75 mM 6,27+0,25° 7,43+0,06° 29,00+0,15° 28,60+0,10¢
1,00 mM 8,13+0,15¢ 8,60+0,10¢ 29,30+0,20° 28,90+0,10°
F *% *% ** **%

Chii thich: Trong ciing mét cét, cdc s6 c6 ciing chit theo sau giong nhau thi khéng khdc biét ¢6 y nghia thong ké, **: khdc biét ¢6 y

nghia thong ké 1%

Két qua phan tich trong quan hai nhan té (ndng
d6 IPTG va thoi gian) bang phan mém thong ké
SPSS cho thiy ching c6 tuong quan nhau
(P <0,01). Trong @0, ty 1€ protein khi cam trng & 1
mM IPTG trong 6 gio cho két qua cao nhat va
khac biét co y nghia 1% so voi cac nghiém thirc
con lai. Tuy nhién, khi so sanh nhan t6 ndng do
IPTG ¢ thoi diém 6 gio sau cam ung, cho thdy su
khac biét vé ty 18 protein & nong d6 1 mM, 0,75
mM va 0,5 mM la khéng c6 y nghia (P > 0,05). Do
d6, dé dam bao vé& mat kinh té, didu kién cam tng
¢6 thé cho ty 18 protein tai t& hop Hp-NAP biéu
hién tSt nhat 1a 0,5 mM IPTG va thoi gian cam
tmg 12 6 gid. Trong diéu kién nay, ¢ thé thu nhan
dugc lugng protein muc tiéu chiém 29,73% tong
sO protein cua té bao. Ty 1é biéu hién protein tai to
hop nhu trén duge xem 1a cao so voi hé théng biéu
hién bang plasmid pET1la thong thudng nhung
thip hon so véi nghién ciru cua Yu-Chi Yang.
Niam 2015, tac gia trén da biéu hién Hp-NAP trong
hé théng biéu hién E. coli voi plasmid pET41a.
Diéu kién biéu hién ti wu 1a 0,4 mM IPTG va thoi
gian biéu hién dén 4 gi0 sao cho ODgoonm dat 1,7.
Ham lugng protein Hp-NAP sau tinh ché bang cot
sdc ky trao ddi anion cho thiy ty 1¢ protein biéu
hién chiém 70% tong s6 protein ciia té bao [11].
Diéu nay cho thy viéc biéu hién vugt mirc protein
NAP trong E. coli s& khong gy doc cho té bao.

4 KET LUAN
Nghién ciru ndy da tao dugc plasmid tai to hop
pET11a mang gene nap; tao dong thanh cong té

bao E. coli OmniMAX va E. coli BL21 (DE3)
mang plasmid tai t6 hop pET1la-nap, sdng dn

dinh trong moéi truong LB chira khang sinh
Ampicillin; biéu hién va ching minh protein duoc
biéu hién 1a protein NAP cua Hp thong qua chay
dién di SDS-PAGE va Western blot. Pidu kién
nudi cdy cam ung biéu hién & 37 °C, ndéng do
IPTG 0,5 mM, thu nhan sau 6 gi¢ cdm Ung cho ra
ty 1& protein biéu hién cao nhét chiém 29,73% trén
tong sd protein cua té bao. Pay 1a két qua budc
dau dé biéu hién va thu nhan protein tinh sach hay
nghién ctru tinh dap Ung mién dich cta protein tai
td hop trén chudt dinh hudng tao vaccine va tao
Kit chin doan bénh.

Loi cam on: Dé tai dwoc thuce hién véi sw tai
tro kinh phi tir Truong Pai hoc Tién Giang. Nhém
tac gia cam on TS. Lwong Thi My Ngan da cung
cap ching vi khudn Hp trong qud trinh kiém tra sw
hién dién ciia gene nap trong vi khudn dwoc phdn
lap tai Viét Nam.
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Abstract—Helicobacter pylori (Hp) has been
strongly implicated as a causative factor in peptic
ulcer disease, and in significantly increasing the
risk of developing gastric cancer. Commercial
vaccines nowadays have shown less efficiency on
preventing the disease caused by Hp. Therefore,
this study was performed to clone nap gene from
Hp and over-express the encoded protein (NAP) in
E. coli cells. NAP (Neutrophil-activating protein)
has been considered as a potential antigen of Hp,
can be used to produce peptic ulcer prevention
vaccine. The obtained results showed that E. coli
OmniMAX and E. coli BL21 (DE3) strains

carrying recombinant plasmid pET1la-nap were
cloned successfully and remained stable in medium
supplemented with ampicillin. Over-expression of
NAP protein fused with 6xHis in E. coli was
demonstrated via SDS-PAGE and Western blot.
The result revealed that the highest target protein
production level (29.73%) was obtained in the
medium added 0.5 mM IPTG at 37 °C after 6
hours of induction. This is the preliminary
research for over-production and purification of
Hp-NAP protein that may be used in further
applications.
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