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Tém tit

Muc tiéu: Tich dong, biéu hién va tinh sach khang nguyén tdi t6 hop NSI
chung ¢ cic diém epitope nhan biét dugc khang thé khang bdn ching vi rit
Dengue (DENV). Phwong phdp nghién cuu: Poan gen ma hdéa cho khang
nguyén NS1 chung bon chung dugc gan chén vao vector pET22b+ sau d6 duoc
bién nap vao ching té bao E.coli BL21. San pham tai t6 hgp dugc kiém tra bang
cic phuong phip PCR, enzyme cat giéi han, giai trinh tw vad SDS-PAGE.
Két qua: Poan gen ma héa khang nguyén tii to hgp NS1 c6 kich thudc 417 bp,
ma héa tao chudi polypeptide dai 139 amino acid, va twong dong 100% véi trinh
tw chudi polypeptide cuia khang nguyén NS1 chung cho bon ching DENV da
dugc cong bd trén GenBank. Két qua dién di trén SDS-PAGE cho thiy protein
tai t6 hop 6xHis-rNS1 c6 khoi lugng phan tir khoang 18 kDa. Két lugn: Biéu
hién thanh cong khang nguyén tdi t6 hop NS1 chung bon ching DENV trong té
bao E.coli. Pay 1a két qua nghién ctru bude dau dinh huéng tao khdng thé don
dong chan dodn phat hién bon chiing DENV tai Viét Nam.

Tir khéa: Vi rit Dengue; E.coli; NS1; Khang nguyén tii to hop.
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CLONING AND EXPRESSION OF GENE ENCODING RECOMBINANT
NS1-DENV1-4 SEROTYPE ANTIGEN IN ESCHERICHIA COLI

Abstract

Objectives: To study the cloning, expression, and purification of the general
NS1 antigen with epitope-detectable antibodies against four Dengue virus
(DENV) serotypes. Methods: The gene coding for NS1 antigen generally four
serotypes was inserted into pET22b+ vector then transformed into E.coli BL21.
Recombinant products were examined by PCR, restriction enzyme, sequencing,
and SDS-PAGE methods. Results: The gene encoding the recombinant NS1
antigen with a size of 417 bp, 139 amino acids, and 100% homology with the
polypeptide sequence of the NSI antigen was published on GenBank. SDS-
PAGE electrophoresis results showed that the recombinant protein 6xHis-rNS1
has a molecular weight of approximately 18 kDa. Conclusion: Successful
expressed the recombinant NS1 antigen in E.coli. It was the initial result of
research aimed at creating monoclonal antibodies to detect four serotype DENVs
in Vietnam.

Keywords: Dengue virus; E.coli; NS1; Recombinant antigen.

dinh bdn typ vi rdt sdt xudt huyét 1a
vi rit DENV-1, DENV-2, DENV-3
va DENV-4 [3]. Céc bién thé nay cua

PAT VAN PE

Vi riat Dengue 1a mot vi rit RNA
soi duong duoc phén 1ap 1an dau tién

vao nam 1943 ¢ Peru boi mot nhém
cac nha khoa hoc do tién si Albert
Sabin dtng dau nghién ctu [1]. Céc
nha khoa hoc da phan 13p vi rit tu
mau cua bénh nhadn va sau dé xac
dinh day 12 mot kiéu vi rit thudc ho
Flaviviridae, chi Flavivirus [2]. Chi
nay bao gém vi rit West Nile, vi rit
Dengue, vi riut Zika, vi rut Yellow
fever,... Cho dén nay, ngudi ta xdc

vi rut Dengue c6 tinh khdng nguyén
va di truyén twong ddi khdc nhau.
Néu nhiém mét loai DENV nao d6
thuong s& tao mién dich véi loai
DENV d6, nhung chi tao mién dich
mot phan va tam thoi déi v6i nhiing
loai DENV khdc. Tdc nhiém sau dé
voi mot loai DENV khac lam tang
nguy co mic bénh nghiém trong hon
va ¢6 thé de doa dén tinh mang [4].
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Bo gen ciia DENV c6 chiéu dai xap
xi 11 kilobase, voi mot khung doc mo
duy nhit gébm 3400 amino acids.
Polyprotein nay dugc phan cit bai cic
protease cua vi rit va té bao dé thanh
ba protein ciu tric (C, prM va E) va
bay protein phi cau tric (NS1, NS2A,
NS2B, NS3, NS4A, NS4B va NS5)
[6]. Trong d6 NS1 la ving c6 kha nang
sinh mién dich va c6 tinh tng dung cao
nhit dé tro thanh chi thi phan to
(biomarker) phat hién va phong chéng
sot xuat huyét Dengue [4]. Trong giai
doan dau cta qud trinh 1y nhiém vi
rut, protein NS1 giip RNA cua virus
xam nhap vao hé théng mién dich cta
vat chi, dong thoi né ciing hd tre hinh
thanh phic hgp sao chép vi rit. NS1
dugc tiét ra tir cdc t& bao nhiém bénh
va luu thong trong mdu cua bénh nhan
[5]. C6 thé phat hién NS1 bang cdc xét
nghiém chan dodn khdc nhau nhu test
nhanh, ELISA PCR.... Nhitng khang
thé duoc sinh ra trong hé théng mién
dich bénh nhin c6 vai trdo chéng lai
NS1 va loai bo vi rit ra khoi co thé néu
chang may nguoi bénh bi nhiém lai 1an
tiép theo. Vi thé, mot nghién clru tao ra
khang nguyén tdi t6 hop NS1 véi cdc
diém epitope c6 thé nhan biét cuing lic
cic khang thé khdng cdc serotype cua
vi rit Dengue trong huyét thanh bénh
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nhin 13 can thiét dé xay dyng mot
biomarker phét hién cac chung DENV
o Viét Nam.

POI TUQONG VA PHUONG PHAP

NGHIEN CUU
1. Vat liéu nghién ctru
Chung vi khuan E. coli BL21
(Thermo Fisher Scientific) dugc su
dung lam chung tao dong va
biéu hién protein dich dudi su cam
B-D1-

thiogalactopyranoside). Plasmid pET1.2

ung cua IPTG (Isopropyl

duoc tong hop nhan tao bai Genscript
Biotech (Piscataway, New Jersey,
Hoa Ky) c6 mang doan oligonucleotide
NS1 ma héa cho protein NS1 theo thiét
ké voi 2 vi trf cit emzym giéi han Ndel
va Xhol. Plasmid pET22b+ (Novagen)
ding dé thiét ké vector biéu hién NS1
dudi su kiém sodt cia promoter T7 va
c6 mang gen khiang khang sinh
ampicillin dé sang loc thé bién nap.
Cic kit tach chiét va tinh sach plasmid
tdi to hop, mdi T7 promotor, hda chat
tach chiét ADN, PCR va mot s6 mdi
truong, vat liéu thuong dung trong
phong thi nghiém dugc cung cip
bo1 Vién Nghién cttu hé gen, Vién
Han 1am Khoa hoc va Coéng ngh¢
Viét Nam.
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2. Phwong phap nghién ciru
* Thiét ké plasmid mang gen NSI va
bién nap vao E.coli BL21:

Cit doan gen NSI ra khoi doan
oligonucleotide tong hop nhén tao va
cit m¢ vong vector pET22b+ bang 2
enzym Ndel va Xhol, san pham cit
duoc tinh sach bﬁng Gene]ET PCR
Purification Kit (Thermo Fisher
Scientific, My). Sau d6 gin doan gen
NS1 vao vector pET22b+ di duoc cit
mé vong bang enzym T4 ligase & 22°C
trong 3 gio. Plasmid pET22b+_ NSI
duoc bién nap vao té bao kha bién
E.coli BL21 bang phuong phép sdc
nhiét. Huyén phi t& bao ngay sau dé
duoc cdy trai trén dia thach Luria
Bertani (LB agar) (1% peptone; 0,5%
cao nam; 0,5% NaCl; 2% agar) c6 bd
sung 100 pg/mL ampicillin.

* Sang loc cdc khuan lac mang gen
NSI:

Sau mot dém nudi céy, chon cac
khuén lac da moc trén dia LB agar tién
hanh nuéi 1ong ¢ 37°C trong 18 gio va
sau d6 tich ADN plasmid. Cac ADN
plasmid nay s& duoc kiém tra bang
phan tmg PCR véi mdi dic hiéu
NSI_ CLF  (méi  xudi):  5-—
CATATGAAGTATTCATGGAAAACA
TGGGG-3" va NS1_CI_R (mdi nguoc):
5’-CTCGAGGTAACCCGGAGG-3’.
San pham PCR ding kich thudc
(khoang 417bp) s€ dugc dem di gidi

trinh ty Sanger tai Cong ty 1st BASE
(Singapore) bing cip moi thuong mai
T7 promoter.

* Cam ung biéu hién va tinh sach NSI:

Chung biéu hién protein NS1 duoc
nudi cdy trong 400mL mdi truong LB
long (chtra 100 pg/mL ampicillin) &
nhiét do 30°C véi toc do lic 200
vong/phit, khi mat d6 nudi cdy vi
khuidn ODgy nm dat 04 - 0,8, chat
IPTG dugc bd sung vao ong dich vi
khuan sao cho néng do cudi dat
0,1mM. Sau 16 gid cam (mg biéu hién,
thu sinh khdi té bao bang ly tim voi
toc d6 3.000rpm trong 5 phit & 4°C.
Hoa can vi khudn sau biéu hién véi
dung dich dém PBS (pH 7.4; 137mM
NaCl; 2,7mM KCI; 10mM Na,HPOy;
1,8mM KH,PO,). Phi mang té bao
bang séng siéu Am duogc gilt trong dé
lanh 2 phiit. Dich phd té bao dugc ly
tdm véi tbe d6 13.000rpm trong 5 phiit
0 4°C, sau d6 duoc cho 1én cot tinh
sach HisPur™ Ni-NTA Spin Columns
(Thermo Fisher Scientific, M¥y). Rira
cic protein tap bang Wash Buffer (pH
7,4; 20mM Na;PO4 300mM NaCl;
25mM imidazole), thu protein dich
NS1 bang Elution Buffer (pH 7.4;
20mM Naz;PO,; 300mM NaCl; 250mM
imidazole). Panh gid mtrc do biéu hién
va quy trinh tinh sach protein tdi to hop
NS1 bang k¥ thuat dién di bién tinh
SDS-PAGE.
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KET QUA NGHIEN CUU VA BAN LUAN
1. Sang loc cac khuan lac mang gen NS1

San pham pET22b+_ NS1 duoc bién nap vao té bao E.coli BL21, sau nudi ciy
qua dém chi nhitng thé bién nap nao nhan plasmid pET22b+_ NS1 mdi c6 kha
ning khang ampicilin va hinh thanh khuédn lac trén moi trudng c6 chira khang
sinh nay (Hinh 1a). Cic thé bién nap nay s& duoc kiém tra bang phuong phip
PCR khuén lac dé sang loc nhitng dong mang plasmid muc tiéu. Trong qud trinh
sang loc bang phuong phdp PCR véi cip mdi T7 promoter va T7 terminator,
ching t6i thu dugc nam dong té bao E.coli xuét hién mot bang vach c6 kich
thudc giira 400bp va 500bp, phit hop véi kich thude gen NS di thiét ké 12 471bp
(Hinh 1b).

M 01 02 02 04 05

SOOBE o . — - e

(b)

Hinh 1. (a) Cdc dong NS1 duoc sang loc sau bién nap.
(b) Kiém tra ADN plasmid véi mdi dic hiéu. M: Thang ADN 1kb plus.

Tiép tuc giai trinh ty Sanger cdc mdu ADN plasmid cho thiy c6 su twong dong

100% véi trinh ty gen NSI theo thiét ké ban dau (Hinh 2). Gen NSI duogc gén
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chén vao ding vi tri cia enzym Ndel va tuong dong khung dich ma. Nhu vay,
vector pET22b+ mang gen NSI tdi to hop dd dwgc bién nap thanh cong vao té
bao E.coli BL21.
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Hinh 2. Giai trinh tu plasmid t4i t6 hop pET22b+_ NS1 véi moi T7 promoter va

T7 terminator.

2. Biéu hi¢n va tinh sach protein tai t6 hop NS1

Khuan lac cho két qua ding kich thuéc san phdm véi phan tng PCR dugc
chon dé biéu hién protein NS1. Két qua phan tich SDS-PAGE (Hinh 3a) cho
thiy, cdc mau protein téng sb cta chung E.coli BL21 mang plasmid
pET22b+_NS1 dugc cam ung biéu hién trong diéu kién tdi vu vé néng do IPTG
(0,1 mM), thoi gian (16 gid), nhiét do (37°C) co xuét hién mot vach protein dam
nam trén vach 15 kDa cta thang chuan, twong tng vé6i kich thudc theo tinh todn

ctia khdng nguyén tdi t6 hop NS1 (khoang 18 kDa).
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rNSI
(~18 kDa)

rNSI
—
(~18 kDa)

consensus sequence rNS1
NS1-DENV Clonel
NS1-DENV Clone2
NS1-DENV Cloned
NS1-DENV Clone4
NS1-DENV_Clone5

Hinh 3. (a) Protein tong s6 E.coli BL21 mang gen NS1.
(b) Protein NS1 di duoc tinh sach. (¢) Mot phan két qua giai trinh tir acid amin
ctia ndm protein NS1 tai to hop so sanh vdi trinh ty acid amin ctia protein chung
ctia bon serotype Dengue M: Thang protein.

Pién di SDS-PAGE kiém tra san pham sau tinh sach cho thay c6 duy nhat mot
bing protein c6 kich thudc khoang 18 kDa (Hinh 3b), diy 1a san phim c6 gén
dudi histidine 6X thu dugc sau khi di qua cdt tinh sach, giai trinh ty cling cho Kkét
qua trinh ty acid amin cta ndm khuan lac 13 twong dong véi trinh ty acid amin
cua protein NS1 chung cho ca 4 serotype (Hinh 3c), nhu vay xac dinh chinh xéac
13 protein NS1 t4i t6 hop.

KET LUAN nhitng nghién ctu tiép theo nhim tao
ra khdng thé don dong phét hién dugc

D3 tao dong va biéu hién thanh cong :
cling ldc bon chung DENV tai Viét Nam.

niam dong té bao E.coli mang vector tdi
t6 hop pET22b+_NS1. Céc dong té bao ~ Loi cdm on: Nghién ctru nay dugc
nay biéu hién protein t4i t6 hop NS1 tai trg boi S& Khoa hoc Cong nghé
chung cho bén ching vi rit Dengue. Ha Noi trong dé tai ma s6 01C-08/01-
Két qua cta nghién ctru s& 1 co sd cho  2020-3.
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