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Tao dong gene ma héa cho protein vé mién 11l cta virus Dengue tip
1, 2, 3, 4 vao plasmid biéu hién pGEX-2T
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Tém tét
Muc tiéu nghién ctru: Tao dong gene EDIII clia mdi tip DENV-1, 2, 3, 4 vao plasmid pGEX 2T. Pdi twong
va phuong phap nghién ciru: Doi tuong nghién ctru la gene EDIII cla mon tip huyet thanh ctia DENV. Sau khi
dugc khuéch dai bang k§ thuat PCR, san pham duoc cat bdi cip enzyme cét gidi han BamHI/EcoRI va dwa vao
plasmid PGEX-2T dd duoc ct bing cdp enzyme tuong ty, thong qua phan (rng gén. Plasmid pGEX 2T-EDIII tai
t6 hop dugc bién nap vao chung Escherichia coli (E.coli) NEB® 10-Beta d€ nhan dong Ket qua: Két qua dién
di sau PCR cho thay gene EDIII cGia mbi tip DENV da duoc khuéch dai bai nhitng cdp moi thich hop. Két qua
dién di klgm tra d6i v&i cac plasmid tai t6 hop phan lap tir t&€ bao E.coli sau bién nap, sau dé dugc cit bdi cip
enzyme cat gidi han BamHI/EcoRlI cho thay gene EDIII d3 dwoc tao dong vao plasmid biéu hién pGEX-2T. Két
luan: Gene EDIIl m3 hda protein vé mién Ill cGa virus Dengue tip 1, 2, 3, 4 d3 dugc tao dong thanh cong vao
plasmid biéu hién pGEX-2T.
Tir khoa: virus Dengue, pGEX-2T

Abstract
Cloning of gene coding for envelope protein domain 1l of dengue
virus type 1, 2, 3, 4 into the plasmid pGEX-2T
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Objectives: To clone gene EDIII of each type of DENV-1, 2, 3, 4 into plasmid pGEX-2T. Subjects and

methods: EDIII gene of each serotype of DENV was amplified by PCR technique. Then the products were

cut by BamHI/EcoRI restriction enzyme and inserted into PGEX-2T plasmids, which were cut with the

same enzymes, through the ligation reaction. Recombinant plasmids pGEX-2T-EDIII were transformed into

Escherichia coli (E.coli) NEB® 10-Beta for cloning. Results: The electrophoresis analysis after PCR indicated

that the EDIII gene of each type of DENV was amplified by appropriate primers. To confirmed the successful

cloning into pGEX-2T, recombinant plasmids were isolated from transformed E.coli cells, then cut by the

restriction enzymes BamHI/EcoRI and analyzed by electrophoresis. The results demonstrated that EDIII genes

were cloned into the plasmids pGEX-2T. Conclusions: Genes EDIII encodes the envelope protein domain Il of
Dengue virus types 1, 2, 3, and 4 were successfully cloned into plasmids pGEX-2T.
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1. DAT VAN DE -1, 2, 3, 4, thudc ho Flaviviridae, déu cé kha nang gay

S6t xuat huyét [a mét trong nhitng can bénh lay
truyén qua duwong mudi d6t quan trong nhat hién
nay. Udc tinh khodng 2.5 ty ngudi thudc hon 100
quéc gia dang séng trong vung dich t& s&t xuat huyét
[1]. Tai Viét Nam, theo T8 chirc Y té thé gidi, tir ndm
2005, mac du ty I8 tlr vong do sét xuat huyét d3
duorc kiém soat & mirc thap hon 1 trén 1000 trudng
hop, nhung ty 1& mac lai khong gidm qua cac ndm.
Dich s6t xuat huyét thudng xay ra, dic biét vao mua
he, dat dinh tir thang 6 dén thang 11. Tai mién Nam,
dich s6t xuat huyét hiu nhu dién ra quanh ndm [2].

Virus Dengue (DENV) duoc truyén sang ngudi
cht y&u qua mudi Aedes aegypti. Ca bon tip huyét
thanh khac nhau cha DENV, duoc dat tén 1a DENV
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bénh. M&i trwong hop nhiém DENV véi bat ky tip
huyét thanh nao déu cé thé gay ra trén ngudi bénh
day da cac triéu chirng tlr nhe nhang dén nghiém
trong: tlr cac triéu chirng nhe dén s6t xuat huyét c6
dién (thé nhe), s&t xuat huyé&t chady mau va cudi cung
13 s&c xuat huyét [3]. Viéc chan dodn s&m cé vai tro
quan trong trong diéu tri, dw dodn nguy co blng
phat dich cling nhu kiém soat vector truyén bénh
mot cach hiéu qua. Bén canh do, viéc phat trién vac-
xin phong bénh st xuat huyét 1a vd cung cap thiét.
Cho t&i nay, vin chua cé loai vic-xin nao thuc su
hiéu qua cho cdng tac dy phong va diéu trj bénh sot
xuat huyét [4]. VAc-xin sot xuat huyét Dengvaxia®,
duoc phat trién bai Sanofi Pasteur, du d3 dugc thir
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nghiém tai Viét Nam nhwng chua duoc chinh thic
cap phép va vin con nhiéu van dé can xem xét.

Hau hét cac dic tinh quan trong cla DENV nhw
lien k&t v&i thu thé t& bao dich, phan (rng ngung két
héng cau va kha ndng kich thich tao phan &rng trung
hoda déu phu thudc vao |&p vd cua virus. V& cla
DENV bao gbm hai loai protein: protein E va protein
M, trong d6 protein E |a m6t glycoprotein cé 3 mién
(1, 11 va 111) v&i mién 1Il chiu trdch nhiém cho su gan
cla virus 1én té€ bao dich

. Quan trong hon, ciu tric cha mién nay cé kha
nang kich thich co thé tao dap ¢ng mién dich bao
vé lau dai khéang lai virus Dengue. Protein vd mién
Il (EDINI) mang nhiéu epitope phu thudc ciu tric
dac hiéu cho tirng tip huyét thanh. Cac nghién ctru
trwdc day da chi ra ring protein EDIIl ¢ thé duoc
st dung khong chi nhu mot khang nguyén trong céc
chan doan huyét thanh hoc ma con 1a mét &ng cir
vién sang gia cho cac nghién clru phat trién vac-xin
du phong nhiém DENV [5], [6]. Hién nay, hau hét cac

nghién clru san xuat vac-xin Dengue tai t6 hop déu
tap trung vao &ng dung cla protein EDIII [7]. Nghién
ctru ndy nham muc tiéu tao dong gene m3 héa cho
protein EDIIl ciia DENV tip 1, 2, 3, 4 vao plasmid biéu
hién pGEX-2T.

2. D01 TUQONG VA PHUONG PHAP NGHIEN cU'U

2.1. Bai twong nghién ciru

Plasmid mang gene EDIII cla mdi tip huyét thanh
cla DENV dugc cung cap bdi phong thi nghiém
thudc khoa Cong nghé sinh hoc, Dai hoc Khoa hoc
Hué va da duoc xac nhan théng qua gidi trinh tu.

2.2. Phuwong phap nghién ctru

2.2.1. Thiét ké méi ddc hiéu cho gene EDIII

Mbi cdp mdi duogc thiét k& dé khuéch dai cho
gene EDIII cila mdi tip huyét thanh cla virus Dengue.
San pham sau khuéch dai 1a chudi trinh tw m3 héa
cho gene EDIII gdn thém chudi trinh ty clia vung cit
gidi han cho enzyme BamHI va EcoRl [an luot tai dau
5’ va 3’, vdi kich thudc khodng 312bp. Cac doan moi
duwoc thiét k& [an lwot cé trinh tw nhu sau:

Tip Forward primer

Reverse primer

| CGCGGATCCGGGATGTCATATGTGATG

CGCGGAATTCTCATTTCTTGAACCAGCTTAG

Il CGCGGATCCATGTCATACTCTATGTGT

CGCGGAATTCTCATTTCTTGAACCAGTTGAG

1 CGCGGATCCATGAGCTATGCAATGTGC

CGCGGAATTCTCACTTCTTGTACCAGTT

1\ CGCGGATCCATGTCATACACGATGTGC

CGCGAATTCCTATTTCCTGAACCAATG

2.2.2. Khuéch dai gene mé héa cho protein EDIII
cua DENV tip 1, 2, 3, 4.

Gene EDIII ctia mi tip huyét thanh duoc khuéch
dai bang PCR: hdn hop 50pl gdm 2pl (6ng) pladmid
DNA mang gene EDIII, 0.5 uM mdi mdi, 200 pM
dNTPs, 1 don vi dung dich dém phan &ng Q5, 1 don
vi Q5 High-Fidelity DNA Polymerase (New England
Biolabs Inc.). Chu ky phan (rng: 98°C trong 30 gidy,
sau doé 1ap lai 30 chu ky véi mbi chu ky: 98°C trong 10
gidy, sau d6 55°C trong 10 gidy va cudi cung la 72°C
trong 10 gidy. Cudi phan &ng duwa vé nhiét d6 72°C
trong 2 phut réi gitt & nhiét dd 4°C. S&n pham sau
khuéch dai dugc dién di kiém tra trén gel agarose
1.5% c6 1X thuéc nhuém GelRed™ (Biotium Inc.), &
dién thé& 80V trong 60 phut. San pham PCR véi kich
thuéc khoang 312bp sau d6 duoc tinh sach béi DNA
Clean & Concentrator™2 Kit (Catalog No D4034 —
Zymo Research Corp., United States).

2.2.3. Tao dong gene md hoa cho protein EDIII cua
DENV tip 1, 2, 3, 4 vao plasmid biéu hién pGEX-2T.

San pham PCR va vector pGEX-2T duoc cit bdi
cdp enzyme cat gidi han 1a BamHI va EcoRl. Cac san
phdm PCR duwoc cat theo cong thirc két hop 28ul
(khodng 4.7ug) sadn pham PCR mbi tip, 4.5ul dung
dich dém 10X CutSmart® (New England Biolab Inc.),
11.3pl nwdc cat miliQ va 0.6pl mdi loai enzyme ct.
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HOn hop dwoc U & 37°C trong 2 giv. Doi véi vector
PGEX-2T, sit dung céng thic nhu sau: 5ul (2pg)
plasmid, 4.5ul dung dich dém 10X CutSmart”, 34.5ul
nudc cat miliQ va 0.5pl mdi loai enzyme. HOn hop
cling dwoc U & 37°C trong 2 gid. Sau 2 gio' 0, san
pham PCR d3 cit duoc tinh sach bai Kit DNA Clean
and Concentrator™2, Vector pGEX-2T d3 cat duoc
dién di trén gel agarose 1.5% chira 1X thu6c nhudm
GelGreen™ (Biotium Inc.) va sau dé duogc tinh
sach tur gel véi Zymoclean™ Gel DNA Recovery Kit
(Catalogue No D4008, Zymo Research Corp, USA).

Vector pGEX-2T duwoc dé phosphoryl hoda
bai rAPid DNA Dephos and Ligation Kit (Cat. No.
04898117001, Sigma-Aldrich®) theo cong thirc sau:
17ul (0.51pg) plasmid, 2ul dung dich dém 10X rAPid
Alkaline phosphatase (1), 1ul dung dich rAPid Alkaline
phosphatase (2). H6n hop duoc trdn déu, li tdm nhe
roi 0 & 37°C trong 30 phut, sau d6 men rAPid Alkaline
phosphatase bj bat hoat & 75°C trong 2 phut.

Cudi cling, san pham PCR va vector pGEX-2T d3 cét
b&i hai enzyme cat gidi han BamHI va EcoRl dugc gan
lai v&i nhau bdi rAPid DNA Dephos and Ligation Kit
(Cat. No. 04898117001, Sigma-Aldrich®). Phan ng
gan co ty 1& doan gene can gan va vector la 2:1. Cong
thirc phan &ng 13 2pl pGEX-2T, 1pl sdn phdm PCR, 5X
dung dich dém DNA, 5pul nudc cat, trén déu, sau dé
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cho vao 10 ul dung dich dém 2X T4 DNA, cudi cung la
1pl T4 Ligase. Sau khi tron déu, hdn hop duoc dé &
nhiét dd phong trong 5 phut rdi 0 & 16°C qua dém.
2.2.4. Bién nap vao té€ bdo E.coli NEB® 10-Beta
Cac plasmid tai t6 hop mdi tao thanh dwoc bién
nap vao té bao kha nap E.coli NEB® 10-Beta (High
Efficiency) (C3019, New England BioLabs). Ly 50l
hén hop té€ bao kha nap d3 tan bing cho vao mbi
6ng nghiém ly tdm, sau dé cho 2ul plasmid DNA
vao va trén déu. Hon hop duoc dit ngay vao da va
U trong 30 phut. Tiép theo, gdy shock nhiét t& bao
trong nwdc néng 42°C trong 30 gidy roi ( ngay trd lai
vao da. Cho 250pul dung dich méi trwong SOB (Super
Optimal Broth) vao mdi 8ng nghiém rdi 0 & 37°C
trong 1 gio, lac ngang vé&i tdc dd 220 vong/phut.
Cudi cung, 14y an luot 50pl va 100pl hdn hop dung
dich trong mdi ng nghiém trai trén dia LB (Luria

3. KET QUA VA BAN LUAN
3.1. Khuéch dai gene EDIIl bang PCR

Bertani) chira ampicillin néng d6 100pg/ml, G qua
dém & 37°C.

DE phan 1ap plasmid mdi téi t6 hop va xac nhan
su hinh thanh cla plasmid tai t6 hgp mdi, 2 khuan lac
trén mdi dia duoc bat va cdy vao moi truong léng SOB
chira ampicillin ndng dd 100ug/ml, 0 & 37°C qua dém,
I3c ngang vdi tc d6 220 vong/phut. Sau d6 thuc hién
miniprep bang Zyppy™ Plasmid Miniprep Kit (D4020,
Zymo Research Corp., USA) dé phan Iap plasmid.

Plasmid t&i t6 hop sau khi phan 1ap dwoc kiém tra
bang cach cit v&i hai enzyme cit gidi han BamHI va
EcoRl theo coéng thirc: 5ul (khodng 500ng) plasmid
sau phan 1ap cho vao hdn hop gdbm 3ul dung dich dém
10X CutSmart®, 21.4ul nudc miliQ va 0.3ul enzyme
mdi loai. HOn hop duoc G & 37°C trong 2 gio, sau d6
duoc kiém tra bang cach dién di trén gel agarose 1%
chira 1X GelRed ™ tai dién thé& 80V trong 60 phut.

M 1 2 3 4 5 6

M 7 8 9 10 11 12

Hinh 1. San phdm PCR khuéch dai gene EDIII cla virus Dengue tip 1, 2, 3 va 4.
M: 1Kb plus DNA ladder (Invitrogen™).
C6t 1, 2: S4n phdm PCR cua gene EDIII DENV tip 1; Cét 3: chitng Gm.
C6t 4, 5: San phdm PCR cua gene EDIII DENV tip 2; Cét 6: chitng Gm.
C6t 7, 8: S4n phdm PCR cua gene EDIII DENV tip 3; Cét 9: chitng Gm.
C6t 10, 11: SGn phdm PCR cla gene EDIII DENV tip 4; C6t 12: chitng ém.
San pham sau khuéch dai co kich thudc khoang 312bp khi phan tich trén thach dién di, twong &ng véi
kich thudce cla gene EDIII. K&t qua trén cho thay gene EDIII cla ca 4 tip huyét thanh cla virus Dengue déu d3

duwoc khuéch dai bang PCR.
3.2. Tao dong gene EDIII vao plasmid pGEX-2T

PGEX-2T d3 cit
PGEX-2T

M

2
Hinh 2. Plasmid pGEX-2T dugc cét bai 2 enzyme cat gidi han BamHI va EcoRI.
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M: 1Kb plus DNA ladder (Invitrogen™).; C6t 1: plasmid pGEX-2T duorc cdt béi 2 enzyme cét gici han BamH|

va EcoRl; Cot 2: plasmid pGEX-2T (4948bp).

Plasmid pGEX-2T sau khi cat duoc dudi thang & dang chudi nén di chuyén chdm hon so véi plasmid khéng
cdt ¢ dang vong trong thach dién di. Poan pladmid d3 cit sau dé duoc tinh sach dé tao plasmid pGEX-2T-
EDIII tai t8 hop.

lac operator]

_PGEX 5' Sequencing Primer (869 .. 891)
\  BamHI (930)

EDIIl gene

% EcoRI (1236)
@ ~[stop codons|
pGEX-2T-ED3 gene
5244 bp E) PGEX 3' Sequencing Primer (1294 .. 1316)
— o
o
5. 5
5 L~
© Q
y '-7’6,)) ég:
5%, ’
(&A <

Hinh 3. So d6 plasmid pGEX-2T-EDIII tai t& hop.

Trong plasmid nay, gene EDIII duoc tao dong vao gilra hai vi tri cit clia enzyme cat gidi han BamHI va EcoRi
lan lwot tai dau 5’ va 3’ va gan vao dudi C-terminal clia gene GST. Lac operator bj trc ché trong E.coli khi cé
mat chdt trc ché Lac. Su c6 mat cla Isopropyl B-D-1-thiogalactopyranoside (IPTG) s& canh tranh véi chdt tc
ché Lac va giai phdng hoat dong cho Lac operator, kich thich phién m3 gene GST — EDIII.

Céc chif viét tat khac la: Lacl: gene (rc ché& Lac; Ampr: chat danh ddu Ampicilline; Ori: trinh tw khéi dau
phién m&. Cac mii tén chi hwdng phién ma.

4935 bp
5244 bp
312 bp

M 1 2 3 4 5 6 7 8 9
Hinh 4. Plasmid pGEX-2T-EDIII t4i t6 hop phan lap tir t& bao E.coli NEB10 beta duwoc cit bdi 2 enzyme cat
gidi han BamHI va EcoRl.

M: 100bp DNA ladder (Invitrogen™).

Cot 1, 2: plasmid pGEX-2T-EDIII gene - tip 1 duoc cdt béi BamHI va EcoRl.

Cot 3, 4: plasmid pGEX-2T-EDIII gene - tip 2 dugrc cdt béi BamHI va EcoRl.

Cot 5, 6: plasmid pGEX-2T-EDIII gene - tip 3 duoc cdt béi BamHI va EcoRl.

Cot 7, 8: plasmid pGEX-2T-EDIII gene - tip 4 duorc cdt béi BamHI va EcoRl.

C6t 9: plasmid pGEX-2T-EDIII tdi té hop.

Plasmid khong cit cé dang vong nén di chuyén
nhanh hon plasmid d3 cit duoc dudi thing trong
gel agarose, gidi thich cho két qua dién di nay. Cac
plasmid d3 cit (dang chudi) (cot 2-9) khong di
chuyén nhanh bang plasmid khong cat dang vong
(cot 10) trong thach dién di ngay ca khi ching cé
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trong lwgng phan tlr thdp hon. Gen EDIII ¢ trong
lvgng phan t&r nhé nhat do d6 di chuyén nhanh nhat
trong gel (Hinh 3.4). Cac gene EDIII cda 4 kiéu huyét
thanh DENV d3 dugc tao dong vao céc vector biéu
hién pGEX-2T dé tao ra cac plasmid tai t6 hop pGEX-
2T-EDIII v&i kich thudc khoang 5,2 kb. Cac vector nay
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da duoc bién nap vao té bao E.coli NEB® 10-Beta dé
nhan dong. Plasmid téi t6 hop dwoc phan 1ap tir cac
t€ bao E.coli NEB® 10-B dwoc cat bdi cac enzyme han
ché& (BamHI / EcoRlI) va duoc hién thj bing dién di
trén gel agarose (Hinh 3.4). Kich thuwdc cta gene EDIII
khodng 312 bp, twong rng vdi kich thudc cla doan
duwoc cat tir plasmid tai t6 hop trén két qua dién di,
chirng minh rang viéc tao dong d3 thanh cong.

4. BAN LUAN

Gene EDIIl m3 héa cho protein vé mién Il cda
virus Dengue cla céc tip huyét thanh, véi kich thudc
trung binh khoang 312bp, da duoc khuéch dai
bang PCR. San pham sau khuéch dai dwoc cit bdi
2 enzyme cat giéi han BamHI va EcoRl [an luot tai
dau 5’ va 3’ cla gene, sau dé duogc tao dong vao
plasmid biéu hién pGEX-2T dé thu dwoc plasmid tai
t6 hop pGEX-2T-EDIII. Plasmid tai t6 hop, sau khi

bién nap vao E.coli NEB® 10-B dé nhan dong, duoc
phan 1ap va cat bdi BamHI va EcoRI. K&t qua phan
tich dién di cho thay plasmid tai t& hop sau khi cat
tao ra mot doan trinh ty kich thudc 312bp, xac nhan
rang gene EDIII d3 dwoc chén vao plasmid pGEX-2T.
Plasmid pGEX-2T-EDIII téi t6 hop dwoc giai trinh tu
va so sanh vai két qua gidi trinh tu gene EDIII truwdc
d6, cho thay su twong déng 100% giita ca hai chudi.
Plasmid tai t6 hop dugc dy dodn s&@ ma héa mot
protein khodng 104 acid amin, |a protein vé mién lll
cGa DENV vdi trong lugng phan tlr |a 16 kDa, hop
nhat vé&i protein GST vdi trong lugng phan tir [a 28
kDa tai duéi N-terminal cGa protein EDIII.

5. KET LUAN

Gene EDIIl m3a hda protein vo mién Ill cda virus
Dengue tip 1, 2, 3, 4 d3 duoc tao dong thanh cong
vao plasmid biéu hién pGEX-2T.
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