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Nghién ctru biéu hién khang nguyén vé mién I11 tai t6 hop cha virus
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Tém tat
Muc tiéu: Biéu hién protein EDIII t4i t6 hop cla 4 tip huyét thanh cta virus Dengue (DENV) trén Escherichia
coli (E.coli). D8i twgng va phwong phap nghién ctru: DSi twong nghién clru 1a cac plasmid tai té hop pGEX-2T
mang gene EDIIl clla mbi tip huyét thanh cia DENV. Sau khi tao dong thanh cong, ching tdi tién hanh cho
plasmid pGEX-2T-EDIII t&i t6 hop bién nap vao chlng Escherichia coli BL21(DE3)RIPL dé biéu hién protein
EDIII ti t6 hop trong nhitng diéu kién nhiét d6 va nong d6 IPTG khac nhau. Ky thuat Western blot dwoc sl
dung dé kiém tra s biéu hién chinh xéac cling nhw tinh khang nguyén cua protein EDIII ciia DENV tip 2. K&t
qua: K&t qua phan tich SDS-PAGE cho thay protein EDIII tdi t6 hop cla 4 tip huyét thanh clia DENV déu d3
duwoc tao dong va biéu hién thanh céng trén Escherichia coli. Nhiéu diéu kién biéu hién khac nhau da dugc
kiém tra nhung khéng tao duwoc protein EDIII téi t6 hop & dang hoa tan. K&t qua phan tich Western blot cho
thay protein EDIII cla DENV-2 d3 dwoc biéu hién chinh xdc va xac nhan tinh khang nguyén cla né. Két luan:
Protein EDIII tai t6 hgp cla 4 tip huyét thanh cta virus Dengue (DENV) d3 dugc biéu hién thanh cong trén
Escherichia coli (E.coli). Tinh sach protein EDIIl khéng hoa tan bang qua trinh bién tinh rdi hoi tinh c6 thé
mang lai k&t qua trong nhitng nghién ctu tiép theo.
Tir khoa: virus Dengue (DENV), protein EDIII

Abstract
Expression of recombinant envelope protein domain Il of Dengue

virus type 1, 2, 3, 4 in Escherichia coli
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Objectives: To express recombinant EDIII protein of all 4 serotypes of Dengue virus in Escherichia coli.
Subjects and methods: After cloning gene EDIII of each type of DENV-1, 2, 3, 4 into plasmid pGEX-2T, the
recombinant pGEX-2T-EDIII plasmids were transformed into Escherichia coli BL21 strain to express the
recombinant EDIII protein in different conditions of temperature and IPTG concentration. Western blot
technique was used to to confirmed the correct expression of EDIII protein of DEN-2 as well as its antigenic
property. Results: SDS-PAGE analysis showed that the recombinant EDIII proteins of all 4 serotypes of DENV
were successfully cloned and expressed in Escherichia coli. Different conditions of expression have been
examined but incapably produce recombinant EDIII protein in soluble form for properly folding. Western
blotting analysis revealed the correct expression and confirmed the antigenic property of EDIII protein of
DENV-2. Conclusions: Recombinant EDIII proteins of 4 serotypes of Dengue virus were successfully cloned
and expressed in Escherichia coli. Purification of recombinant EDIII protein by denaturation and followed by
renaturation strategies could have potential results in further studies
Keyword: Dengue virus, EDIII protein

1. DAT VAN DE

Trén thé gidi, s6t xuat huyét 1a mot trong nhirng
cdn bénh lay truyén qua duwdng mudi d6t quan trong
nhat hién nay. Udc tinh khoang 2.5 ty ngudi thudc
hon 100 qudc gia dang sdng trong vung dich té& sot
xuat huyét[1]. Theo Cuc Y t& du phong, trong 7
thang dau ndm 2017 d3 ghi nhan 80555 trudng hop
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nhiém sdt xuat huyét, trong dé 69085 ca nhap vién
va 02 ca t& vong.

Virus Dengue (DENV) duoc truyén sang nguoi
cht y&u qua mudi Aedes aegypti. Ca bon tip huyét
thanh khac nhau cta DENV, duoc dat tén 13 DENV
-1, 2, 3, 4, thudc ho Flaviviridae, déu c6 kha ndng
gdy bénh. Viéc chan dodn sdm cé vai trd quan trong
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trong diéu tri, dw dodn nguy co bung phat dich cling
nhu kiém soat vector truyén bénh mdt cach hiéu
qua[2]. Bén canh dd, viéc phat trién vic-xin phong
bénh s6t xuat huyét 13 vd cling cap thiét.

V6 clia DENV bao gdm hai loai protein: protein E
va protein M, trong dé protein E la mot glycoprotein
c6 3 mién (I, Il va lll) v&i mién Il chju trdch nhiém
cho su gan clia virus 1én t& bao dich. Protein vé mién
[ (EDII) mang nhiéu epitope phu thudc ciu tric ddc
hiéu cho tirng tip huyét thanh[3]. Cac nghién clru
trwdc day da chi ra ring protein EDII c6 thé duoc
st dung khéng chi nhu mét khang nguyén trong céc
chan doan huyét thanh hoc ma con 1a mét &rng clr
vién sdng gid cho céc nghién cru phat trién vac-xin
du phong nhiém DENV. Hién nay, hau hét cac nghién
clru sdn xuat vac-xin Dengue tai t6 hop deéu tap
trung vao rng dung clia protein EDIII[4].

Nhiéu nghién cttu da biéu hién duwoc protein
EDIII trén Escherichia coli (E.coli) cho cac muc dich
khac nhau nhu th&r nghiém vic-xin hay sdn xuat
khang thé don dong[5]. E.coli 1a mot trong nhitng
vat chl duogc st dung phd bién nhat dé san xuat
protein tai t6 hop. Nhitng nghién ctru tredc day cho
thay protein EDIII biéu hién trén E.coli cé xu huéng
hinh thanh thé khong hoa tan trong t& bao chat cla
no, nghia la protein khong gdp cudn dudng. Sau khi
tao dong vao vector biéu hién pGEX-2T, protein EDIII
hop nhat vdi protein Glutathione-S-Tranferase (GST)
khi biu hién. Diéu nay cé thé lam ting kha ning
hoa tan clia protein EDIII tai t6 hop, qua d6 lam ting
hoat tinh sinh hoc cGa né.

Trong nghién ctru nay, ching toi tao dong va biéu
hién protein EDIII tai t6 hop cla virus Dengue tip 1,
2, 3, 4 trén E.coli trong cac diéu kién biéu hién khac
nhau va xdc nhan tinh khang nguyén cla protein
EDIII tai t6 t6 hop.

2.DOITUONGVAPHUONGPHAPNGHIENCU'U

2.1. Bdi twong nghién ciru

Plasmid tai t6 hop pGEX-2T mang gene EDIII cla
mdi tip huyét thanh clla DENV, duwoc cung cap tir
nghién clru “Tao dong gene ma hda cho protein EDIII
clia DENV tip 1, 2, 3, 4 vao plasmid biéu hién pGEX-2T".

2.2. Phurong phap nghién ctru

2.2.1. Bién nap plasmid pGEX-2T-EDIII tdi t6
hop vao té bao biéu hién E.coli BL21-CodonPlus
(DE3) RIPL

Chdng E.coli BL21 CodonPlus (DE3) RIPL dugc
nudi cdy trén modi trwdng gel LB (Luria Bertani)
chra Chloramphenicol (CAF) néng dé 35ug/ml.
Qud trinh bién nap thuc hién theo protocol cla
TransformAid Bacterial Transformation Kit (K2710,
ThermoScientific™. Ban dau, tao té€ bao E.coli BL21

kha nap bang cach: 18y khuan lac t& bao E.coli BL21
m&i nudi cay cho vao éng nghiém chra 1,5ml dung
dich C-medium, nudi cay lac & 37°C trong 2 giv,
sau d6 li tdm 1 phat dé thu té& bao. Té bao duoc tai
huyén phu v&i 300ul dung dich T-solution, 0 trong
da 5 phut. Tiép tuc li tdm 1 phut, loai bd dich néi, tai
huyén phu té bao trong 120pul dung dich T-solution,
U trong d4 5 phut. Lic nay té bao E.coli BL21 & trang
thdi kha nap. Ly 50l dung dich t€ bao kha nap
cho vao 5pl dung dich chira plasmid (khodng 50ng
vector pGEX-2T-EDIII tai t6 hop), tréon déu va 4 5
phut trong da. Sau dé ciy trai ngay |én dia LB chira
2 loai khang sinh la Chloramphenicol (CAF) ndng dé
35ug/ml va Ampicillin (AM) néng d6 100ug/ml, G
qua dém & 37°C.

2.2.2. Biéu hién protein EDIII tdi té hop trén
Escherichia coli trong cdc diéu kién nhiét dé va
ndéng dé IPTG khdc nhau.

Lay 1 khuan lac vi khuan E.coli BL21 t&i t6 hop
cdy vao 3ml méi trudng LB 1dng chira CAF néng do
35ug/ml va AM ndng do 100pg/ml, nudi cay lac qua
dém & 37°C, 220 vong/phut. Ngay tiép theo, cho 1ml
dung dich vira nudi cay vao 10ml méi truong LB 1dng
chtra CAF va AM, nudi cay lac trong 3h & 37°C, 220
vong/phut. Sau do tach ra 1ml dung dich nay truéc
khi dich nudi cady duoc cdm (ng bang IPTG. C6 thé
xem day 13 miu chirng am.

Mau nay duoc li tdm dé loai bd phan dich néi,
phan t& bao duwoc lwu gitr & -20°C. Day 1a mau Tzero
(TO). Sau d6, cho IPTG vao dung dich nudi cdy dat
ndng dé 0,1mM va tiép tuc qua trinh nudi cay l3c té
bao. Sau mbi 1 gi®, tach ra 1ml dich nudi cay, li tam
thu té€ bao va luu gitr & -20°C, 1an luot cho dén 7 gio.
C4c mau thu nhan sau khi cdm (ng bang IPTG [a T1,
T2,...., T7. Thyc hién tuwong tu déi véi cac diéu kién
nhiét d6 va IPTG khac bao gom:

bién di trén gel polyacrylamide vd&i Sodium
Dodecyl Sulfate (SDS-PAGE) duwoc thuc hién bing
cach: mdi mau duoc x{ ly bai 100pl dung dich dém
Laemmli 1X, Iam néng dén 95°C trong 5 phut, sau d6
li tam 10.000 vong/phut trong 5 phut. Dich néi dugc
s dung lam mau chay trén gel Polyacrylamide 10%
& dién th& 80V trong 15 phut, 200V trong 30 phut.
Sau dé, gel dwgc nhuém bdi dung dich Coomassie
Brilliant Blue va phan tich két qua.

2.2.3. Thue hién ky thudt Western blot.

Cac miu duoc duwoc dién di trén gel
Polyacrylamide 10%. Sau dé gel duwgc chuyén
Ien mot mang Nitrocellulose (Hybond-C Extra,
Amerrsham, GE) v&i dong dién 250mA trong 1 gio.
Mang nay tiép tuc duwoc khda bdi dung dich PBS-T
(0,05% Tween-20, 20mM Tris-HCI va 150mM NaCl)
chira 5% skim milk.
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Mot hén hop huyét thanh dugc tao thanh gom
50 mau huyét thanh cla bénh nhan d3 xac dinh
nhiém DENV bang xét nghiém ELISA trudc dé. Hon
hop huyét thanh va khang thé khang 1gG tir Dé —
HRP (Southern Biotech, Alamabs, USA) sau khi hoa

3. KET QUA
3.1. Biéu hién protein EDIII tdi t8 hop

lodng vd&i véi dung dich PBS-T chita 2,5% skim milk
lan lwvot dugc cho vao vdi vai trd 1a khang thé thi
nhat va khang thé th& hai. Cuéi cung, dung dich
Pierce CN/DAB (Thermo Schientific) dugc si dung
dé doc két qua.

3.1.1. Bién nap plasmid tdi t6 hop pGEX-2T-EDIII véo té bao BL21 (DE3) RIPL

Hinh 1. Khuén lac E.coli BL21 (DE3) RIPL tai t6 hgp mang gene EDIII cia DENV tip | trén dia LB chita AM va CAF.

Plasmid tai t6 hop pGEX-2T-EDIII ctia mdi tip huyét thanh clia DENV d& duoc bién nap thanh céng vao t&
bao E.coli BL21(DE3) RIPL. Khuan lac moc trén méi tridng thach LB chira 2 loai khang sinh CAF va AM chirng
td réng vi khuan da nhan dwoc plasmid tai t& hop (Hinh 3.1). Khong cé khuén lac moc trén dia chirng am.

M 1 2 3 4 S5 6

7

4935 bp
5244 bp

BL21(DE3) RIPL cell’s plasmid
312 bp

8 9

Hinh 2. Plasmid pGEX-2T-EDIII tai t6 hop tach tir t€ bao E.coli BL21 (DE3) RIPL dwoc cit bdi 2 enzyme cét
gidi han BamHI va EcoRl.

M: 100bp DNA ladder (Invitrogen™).

Cét 1, 2: plasmid pGEX-2T-EDIII gene - tip 1 duwoc cdt béi BamHI va EcoRl.
Cot 3, 4: plasmid pGEX-2T-EDIII gene - tip 2 duwoc cdt béi BamHI va EcoRl.
Cot 5, 6: plasmid pGEX-2T-EDIII gene - tip 3 duwoc cdt béi BamHI va EcoRl.
Cot 7, 8: plasmid pGEX-2T-EDIII gene - tip 4 duwoc cdt béi BamHI va EcoRl.
C6t 9: plasmid pGEX-2T-EDIII tdi t6 hop.

Plasmid tach tir cac t& bao nay duoc cdt bang 2 enzyme cét gidi han BamHI va EcoRI dé xac nhan su ¢
mat cla plasmid tai t6 hop trong t& bao. K&t qua dién di cho thay xuat hién san pham véi kich thuwdc khodng
312bp tir plasmid d3 cat. Cac plasmid d3 cit c6 dang chudi nén di chuyén cham hon so véi plasmid khong
cét (dang vong) trén gel agarose. Sdn pham cat ra ¢ kich thuwdc twong déng véi kich thudce clia gene EDIII
chirng minh rang t& bao BL21 d3 mang vector biéu hién chinh xac. Ngoai ra, t& bao BL21 con chita plasmid

riéng ctia né (Hinh 3.2).

3.1.2. Biéu hién protein EDIII tdi té ho’p ctia DENV tip 2
Gene EDIII cé kich thudc 312bp va m3 hda cho protein EDIIl khoang 104 acid amin, cd kich thuéc dy doan

I 166  JOURNAL OF MEDICINE AND PHARMACY



Tap chi Y Dugc hoc - Trudng Dai hoc Y Dugc HUé - Tép 9, s6 6+7, thdng 12/2019

khoang 18 kDa. Trong t& bao biéu hién BL21, protein EDIIl hgp nhat vdi protein GST, da dugc ma hda trong
vector pGEX-2T, 6 kich thuwdc khoang 26 kDa. Protein GST-EDIII hop nhat ¢ kich thwdc khoang 34 kDa. Trong
k&t qua phan tich SDS-PAGE, cé mdt dai protein vdi kich thuwdc khodng 34 kDa, tuong duwong vdi kich thuéce
clia protein GST- EDIIl hop nhat, xuat hién véi lwong ting dan sau khi cdm (ng bang IPTG (Hinh 3.3). biéu dé
chirng té rang protein GST-EDIII d3 dwoc bidu hién trong t& bao E.coli BL21 (DE3) RIPL.

Trong diéu kién biéu hién nay - nhiét d6 30°C, ndng d6 IPTG 0.1mM, dai protein GST-EDIII xuat hién kha
yéu ké ca sau 5 gidy cdm rng vai IPTG. Vi vay, nhitng diéu kién biéu hién khac duwoc danh gia dé cé diéu kién
biéu hién tdi wu.

a.
— Hinh 3. K&t qua phan tich SDS-PAGE protein
: GST-EDII téch tir EéD?I?o BL221 tai t6 hop biéu hién
—» protein —tip
t A on o ’s
ii tga | Protein  igu kién: Nhiét d: 30°C-[IPTG]: 0.1mM
’ - 34kDa . PageRuler™ Prestained Ladder plus (10-250
kDa) (Thermo Fisher Scientific Inc.)

-

T_: trudc khi cdm tng bang IPTG.

, 2 T1: 1 gi&r sau khi cdm ng bdng IPTG
- E = - T2: 2 gi&r sau khi cdm ng bdng IPTG

) — - 2 : T3: 3 gio’ sau khi cém ng bc?ng IPTG

T4: 4 gi¢r sau khi cdm trng bdng IPTG

T5: 5 gi&r sau khi cdm ng bdng IPTG

M To T1 T2 T3 T4 T5

b.
b. Diéu kién: Nhiét dé: 37°C [IPTG]: 0.1mM
M: Protein Marker
GST_E?'” T trwdc khi cdm tng bdng IPTG.
35kDa ’ protein T1 T7: 1-7 gior sau khi cam tng bdng IPTG.
25kDa —» 34 kDa

M To T1 T2 T3 T4 T5 T6 T7

c. Diéu kién: Nhiét do: 37°C [IPTG]: 1mM
M: Protein Marker
GST Epin T, trwdc khi cém tng bdng IPTG.
35kDa —> proteln T1-T7: 1- -7 gi¢ sau khi cém tng béng IPTG.
25kDa —» 34 kDa

M To T1 T2 T3 T4 T5 T6 17

d. Diéu kién: Nhiét dé: 20°C - [IPTG]: 0.8mM
M: Protein Marker
GsT-EDINI T trudc khi cdm rng bang IPTG.
35 kDa —» A/protein T1 T7: 1-7 gior sau khi cém trng bdng IPTG.
25 kDa —» 34 kDa
d.
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Sau khi danh gid & nhiéu diéu kién biéu hién khac nhau, ching téi thay rang tai diéu kién nhiét d6 37°C va
néng do IPTG 0.1mM, lugng protein GST-EDIII tip 2 téi t6 hop dugc san xuat véi lvgng I&n nhat sau 7 gior cdm
(rng. Ching t6i chon diéu kién nay dé biéu hién protein tai t& hop vdi cac tip con lai.

3.1.3. Biéu hién protein EDIII tdi té ho’p cia DENV tip 1, 3 va 4.

35 kDa—>
25 kDa—»

a. b.

MTo TI1T2T3 T4 T5T6 T7 M To T1 T2 T3 T4T5 T6 T7 M ToT1 T2T3 T4 T5T6 T7
Hinh 4. Phan tich SDS-PAGE protein tach tir t& bao BL21 tai t6 hgp biéu hién protein EDIII —tip 1
(hinh a), tip 3 (hinh b), tip 4 (hinh c).
piéu kién: Nhiét d6: 37°C - [IPTG]: 0.1mM
M: Protein Marker; T _trudc khi cam ting bdng IPTG; T1-T7: 1-7 gi¢r sau khi cdm tng béng IPTG.
Protein EDIII tdi t6 hop dugc tdng hop nhiéu nhat sau 6 gid cam (rng IPTG ddi vdi tip 1, sau 5 gid cdm ng
IPTG d6i v&i tip 3 va sau 7 gid cam (rng IPTG d6i vdi tip 4.
3.2. Kiém tra tinh hoa tan cha protein EDIII tai t6 hop
D& danh gid su gap cudn dung cla protein tdi td hop cling nhw dua ra phuwong phap tinh sach phu hop,
chiing téi ly giai t& bao bang phwong phap déng ban/tan bang dé khao sat sy phan bo cta protein EDIII tai
t6 hop dang hoa tan va dang khéng hoa tan trong t& bao biéu hién. Dé thyc hién, cadc mau d3 thu thap sau
mdi 1 gi®y cdm trng s& duwoc ly gidi bang cach lam 1am lanh nhanh mau vé&i dung dich ni-to 16ng roi G 10 phat
trong nwéc 4m (37°C), thuc hién 3 [an. Sau khi ly tam, mau dich ndi (supernantant) va cén lang (pellet) dwoc
tach riéng dé phan tich SDS-PAGE.

3.2.1. Kiém tra tinh hoa tan cta protein EDIII tdi t6 ho'p tip 2

Hinh 5. K&t qua SDS-PAGE kiém tra tinh
hoa tan cla protein EDIII tip 2 tai t6 hop

1. Biéu kién: Nhiét do: 30°C—[IPTG]: 0.1Mm
(a. Pellet - b. Supernatant).

M: Protein Marker, T: trwdc khi cédm trng
IPTG, T1 - T5: 1-5 gio’ sau cdm tng IPTG.

35 kDa—>
25 kDa—»

b.
M To T1 T2 T3 T4 T5 M ToT1 T2 T3 T4 T5

K&t qua phan tich SDS-PAGE cho thay protein EDIII t4i t§ hop clla DENV-2 chi c6 mit trong phan pellet ma
khong cé trong phan dich néi sau khi ly gidi t& bao biéu hién. K&t qua nay chi ra rang protein GST-EDIII d3 hinh
thanh & dang khéng hoa tan, cling cé nghia 1a protein EDIII @& gap cudn khéng chinh xac.

Tat ca cdc mau con lai dugc thu thap sau cac diéu kién biéu hién khdc nhau cla tip 2, cling nhu cla cac tip
1, 3 va 4 déu cho két qua twong tu, rang protein EDIII t4i t& hop chi xudt hién trong phan pellet cla t& bao tai
t6 hop sau ly giai, thé hién trong cac hinh dnh duéi day.

l.a.

2. Diéu kién: Nhiét do: 37°C-[IPTG]:
0.1mM

(a. Pellet - b. Supernatant).

M: Protein Marker, T : trudc khi cdm
tng IPTG, T1 — T7: 1-7 gi® sau cdm
trng IPTG.

35 kDa—>
25 kDa—»>

2.a. b. ’ ' Lo
MTo T1 T2 T3T4 T5T6 T7 M ToT1T2T3T4T5T6 T7
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.4_-
b. — '

MTo T1 T2T3 T4 M To T1 T2 T3 T4
3.2.2. Kiém tra tinh hoa tan cua protein EDIII tdi té ho'p tip 1, 3, 4.
C4c protein EDIII tai t6 hop tip 1, 3 va 4 déu duogc biéu hién & diédu kién: nhiét d6 37°C, néng d6 IPTG
0.1mM.

3. Diéu kién: Nhiét do: 20°C-[IPTG]: 0.8mM

(a. Pellet - b. Supernatant).

M: Protein Marker, T : trwdc khi cédm tng IPTG, T1 —
T4: 1-4 gio sau cGm ng IPTG.

Nhu vay, sy bi€u hién EDIII t4i t6 hop tip 2 & nhitng
diéu kién trén déu khéng tao dwoc protein EDIII
dang hoa tan.

35 kDa—>
25 kDa—»

3.a.

Hinh 6. K&t qua SDS-PAGE
kiém tra tinh hoa tan cla
protein EDIII tip 1 (hinh 1), tip
3 (hinh 2), tip 4 (hinh 3).

(a. Pellet - b. Supernatant).
M: Protein Marker, T : trudc
khi cédm trng IPTG, T1-T7: 1-7

MTo TL T2 T3 T4 T5 Te T7 9i0'saucdm ing IPTG.

35 kDa—>
25 kDa—»

1.a.

\—-—-\

b.

M To T1 T2 T3T4 T5T6 T7

35 kDa—>
25 kDa—»
2.a. b. 3.a.
MToT1 T2 T3T4T5 T6 T7 MTo T1 T2T3 T4T5 T6 T7
Mbi k&t qua phan tich SDS-PAGE trén déu cho thay cé mét dai protein radt md cé clung kich thudc véi
protein GST-EDIII tai t6 hop nhuwng xuat hién & mau T, (trudc khi cdm (ng bang IPTG). Protein nay xuat hién
ca trong mau pellet va supernatant clia t&€ bao sau ly giai, véi ndng d6 gan nhu nhau, cho thay rang day cé 1&
Ia protein cha ban than vi khuan E.coli BL21.
3.3. Western blot kiém tra tinh khang nguyén chia protein EDIII tai t6 hop tip 2
Hinh 7. Western blotting analysis of
recombinant EDIII protein of DENV-2
M: Protein Marker
Cét 1, 2 : pellet va supernatant cua té
bdo BL21 tdi t6 hop biéu hién protein
EDIIl trong diéu kién nhiét @6 20°C, [IPTG]
0.8mM.
Cét 3, 4: pellet va supernatant cua té bao
BL21 tdi t6 hop biéu hién protein EDIII
trong diéu kién nhiét dé 37°C, [IPTG]
0.1mM.

37 kDa—»
25 kDa—»

a. b.
M1 2 3 4 M 1 2 3 4
a. Mau huyét thanh lam 1t Ab hoa losng 1/100.
b. M3u huyét thanh lam 1t Ab hoa losng 1/500.

Dung dich CN/DAB chira chromogenic peroxidase
tao ra bdng mau den tai vj tri c6 mat khang thé cla
dé - HRP, khang thé duwoc sir dung 13 “khang thé
thd 2”. Dai bang ddm mau den xuat hién & cot 1
va 3 (pellet) vé&i kich thwdc khoang 34kb chirng
minh cho sy hién dién cla “khang thé th(r nhat”
tir huyét thanh cla bénh nhan sau khi ching gan

vao protein EDIII. K&t qud dwong tinh nay cho thay
protein da duwoc dich ma chinh xac theo khung, biéu
hién dung protein EDIII t4i t6 hgp. Bé&n canh d6, mét
loai epitope dang chudi clia protein nay da gén vao
khang thé d3c hiéu cé trong huyét thanh cta bénh
nhan nhiém DENV.

Ngoai ra, trén két qua phan tich con cé nhiéu dai
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bang mau den khdc & ca phan pellet va supernatant
cla té bao ly gidi. Ching |a cac loai protein cla té
bao biéu hién E.coli BL21. Phan (tng xay ra cé thé giai
thich 1a do sy ti€p xuc tu nhién gitra ngudi véi E.coli,
mot loai vi khuan rat phd bién, d3 kich thich co thé
tao ra dap ¢ng mién dich va dan dén sy c6 mét cla
cac khang thé khang E.coli trong huyét thanh.

4. BAN LUAN

Nghién cru cla ching t6i d3 tao dong va biéu
hién thanh cdng protein EDIII cda cd bdn tip huyét
thanh DENV trén Escherichia coli. Mac du duwoc
kiém tra trong cac diéu kién biéu hién khac nhau,
protein EDIII do t& bao E.coli biéu hién cé xu hwdng
hinh thanh thé vui khdng hoa tan trong té bao chét,
cho thay né da gip cudn khéng chinh xac va khéng
dat dwoc ciu tric tw nhién cda nd. K&t qua Western
blot cho thay khang thé tir cdc mau huyét thanh cla
bénh nhan nhiém DENV d3 phat hién duoc protein
EDIII tai t6 hop cta DENV-2. Didu nay chirng minh
rang protein EDIII tai t6 hop cla DENV-2 dwoc biéu
hién chinh xac va mot epitope dang chudi clia né
da lién két véi cac khang thé dic hiéu trong huyét
thanh cla bénh nhan nhiém DENV, xdc nhan tinh
khdng nguyén cda né.

Escherichia coli cho dén nay van 13 vat chi biéu
hién phé bién nhat d6i véi cac nghién ctru tao dong
va biéu hién protein. Tuy nhién, hé théng biéu hién
E.coli thiéu qua trinh chinh sira hau dich ma. Trong
khi d6, protein EDIIl can hinh thanh mot lién két di-
sulfide quan trong gilta hai axit amin Cystein 302
va Cystein 333, déng vai tro thiét yéu déi véi cau
trdc khang nguyén cta nd[4]. Theo nghién clru cla
Tripathi va cdng sw, protein EDIIl tai t6 hop cd xu
huéng hinh thanh cac thé vui khéng hoa tan trong
té bao chat cla E.coli [6].Trong nghién clru cla
minh, ho d3 biéu hién protein EDIIl cha DENV-4 gin
dudi 6x-His-tag bang cach s dung vecto biéu hién
pET30a+ bién nap vao chdng E.coli BLR (DE3) [7].
K&t qua protein EDIIl d3 duwoc bidu hién qua mic &
dang thé vui khéng hoa tan. Do d6, cac tac gia da sir
dung chién lwgc bién tinh protein dé tinh sach roi
sau d6 hoi tinh dé thu dugc san pham protein EDIII
tai t6 hop. Trwdc do, nghién ctru cla Jaiswal va cong
sy nam 2004 d3 s&r dung ching E.coli BL21 (DE3) va
vector biéu hién pET28a cho két qua tuong tv [8].
Sau d6, Fahimi va cong sw d3 dé xuat thay d6i chling
E.coli biu hién thanh ching E.coli Origami va ha
thap nhiét d6 biéu hién. K&t qua da san xuit duoc
protein EDIII dang hoa tan [9]. Piéu nay dwoc cho la
nhd dot bién kép cha hai gene m3 hda thioredoxin
reductase (trxB) va glutathione reductase (gor) trong
b6 gene cla ching E.coli Origami, cho phép hinh
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thanh lién két di-sulfide trong t& bao chat cua E.coll.

Chang t6i da st dung protein Glutathione-S-
Tranferase (GST) dé lién két v&i protein EDIII ti t6
hop dé tang khd ndng tao protein tai t6 hop hoa
tan. Do protein EDIII cé kich thuwdc nhé (khoang 104
axit amin), nén khi két hop vdi protein GST (229
axit amin), protein mai sé dat duoc kich thwdc vira
phai, lam cham t8c do dich m3 trong E.coli, qua d6
hd tro cho viéc gap cudn protein dung cach [10].
Ma3c du vay, viéc biéu hién thanh cdng protein hoa
tan phu thudc rat nhiéu vao ban chat cla protein
EDIII. Chung toi d3 biéu hién protein & céc diéu kién
khac nhau: thir véi ndng do IPTG thap hon (ImM,
0,8mM va 0,1mM) va nhiét d6 thap hon (37°C,
30°C va 20°C) nhung protein EDIII trong nghién clru
cla chung téi déu cé xu hwdng hinh thanh thé vui
khéng hoa tan. Vecto biéu hién pGEX-2T va ching
RIPL BL21 (DE3) dwoc st dung dé biéu hién cé thé
khéng phu hop trong viéc tao ra protein EDIII tai t&
hop dang hoa tan.

Tuy nhién, hién nay hé théng biéu hién hgp nhat
vdi protein GST dwoc cho 13 13 hiéu qua nhat dé san
xuat protein hoa tan. Trong nghién clru cla ching
toi, protein hop nhat GST-EDIII c6 thé d3 duoc biéu
hién & dang hoa tan nhuwng & murc rat thap. Phuong
phap ly gidi dong bang/tan bang ma ching toi da sir
dung trong viéc kiém tra tinh hoa tan cla protein
EDIII t4i t6 hop cd thé da khong trich xuadt dugc tat ca
cdc protein trong té bao chat cla E.coli. Cac phuong
phép khac nhu ly gidi t& bao bing séng siéu am hodc
bang lysozyme nén duoc thuye hién thay thé dé xac
nhan rd rang hon sw hién dién hodc vdng mat cla
protein hop nhat GST-EDIII dang hoa tan trong té
bao chat. Trong nghién clru nay, protein tai t6 hop
duoc phat hién trong phan tich SDS-PAGE duya trén
kich thuwdc va su day 1én cha dai protein theo thoi
gian sau khi cdm &ng bai IPTG. K&t qua duong tinh
cla xét nghiém Western blot v&i huyét thanh bénh
nhan nhiém DENV d3 gép phan xac nhan protein
EDIII tai t6 hop duoc bidu hién chinh xac. Tuy nhién,
néu thuc hién ky thuat Western blot v&i khang thé
khang GST (anti-GST) lam khéng thé th hai thi s&
cung cap bang chirng vitng chic hon cho su chinh
xac trong viéc biéu hién protein hgp nhat GST-EDIII.
Bang cach phat hién sy hién dién clia GST s& chirng
minh duoc ring gene trong vector biéu hién da
dwoc phién m3 va dich ma ding khung, dan dén
biéu hién chinh xac protein.

Viéc protein dugc gap cudn chinh xac |a can thiét
dé dat duwoc cau tric tuw nhién cla né. Tuy nhién,
néu phuc vu cho muc dich chin doan, diéu nay cé
thé khoéng can thiét - theo Tripathi va cdng su [7].
Trong nghién ctu cla ho vao ndm 2008, protein
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EDIII t4i t6 hop cia DENV-4, san xuit bdi hé théng
biéu hién E.coli, d3 duwoc st dung |am khang nguyén
dé tao kit chan doan ELISA inhouse dipstick. K&t
qua thlr nghiém véi 72 mau huyét thanh bénh nhan
cho thay két qua twong déng dén 90% so vdi cac
xét nghiém trudc dé. Protein EDIII tai t& hop trong
nghién clru nay da duoc biéu hién & dang khéng hoa
tan, sau dé duoc bién tinh dé tinh ché rdi hoi tinh
dé dat cau trdc tw nhién. Nghién ctru cla Jaiswal va
cong sy chirtng minh ring EDIII tai t6 hop biéu hién
bdi E.coli vin dat dugc hoat tinh sinh hoc néu qua
trinh bién tinh, tinh sach va héi tinh duvoc tdi wu héa
[8]. Nhitng két qua nay goi y rang protein EDIII tai t&
hop sau khi hoi tinh c6 thé dwoc st dung trong chan
dodn sot xuat huyét vdi dé nhay va dé dac hiéu cao.

Mét van dé quan trong khac trong san xuét
protein EDIIl 1a san lwong. E.coli hién nay van I3
hé théng biéu hién hiéu qud nhat. Do protein
EDIIl thwdng hinh thanh thé vui trong t& bao chat
cla E.coli, mét s6 nghién clru d3 lién két protein
EDII vé&i cac protein khiac nhu Maltose (MBP)
[11], Glutathione-S-Transferase (GST) [10] hoac
thioredoxin ... Thay d&i vat ch( biéu hién ciing 13
mot chién lwoc khac trong nd luc dé san xuat duoc
protein hoa tan [9]. Tuy nhién, san lwong EDIII tai t&
hop hoa tan trong cdc nghién ctru nay chi dat mdc
tlr thap dén trung binh. Theo Jaiswal va cong sw [8],
viéc san xuat protein EDIII tai t6 hop mang hoat tinh
sinh hoc s& dat nang suat cao néu thu nhan protein

dang khdng hoa tan trong té€ bao chat cla E.coli, sau
do 4p dung cac phuwong phép bién tinh, tinh sach
va hoi tinh thich hop. Protein EDIII tai t6 hop cla
ching t6i c6 thé 1a mét ng vién cho xét nghiém
huyét thanh hoc chan doan s6t xuat huyét sau mét
qua trinh bién tinh, tinh sach va hoi tinh thich hop.

4. KET LUAN

Protein EDIIl cia DENV déng vai trd rat quan
trong trong cac nghién clru phat trién vac-xin va kit
chan doan huyét thanh hoc bénh sét xuat huyét vi
nhitng protein nay mang nhiéu epitope cé kha nang
gay dap rng mién dich. Bing cac ky thuat sinh hoc
phan tlr, ching téi da tao dong va biéu hién thanh
cobng protein EDIII tdi t& hop cla cd bén tip huyét
thanh cda virus s6t xuat huyét. Phan tich Western
blot cho thay protein EDIII tai t6 hop ciia DENV-2 d3
duwoc phat hién bang khang thé tir huyét thanh cla
bénh nhan bj nhiém DENV, chitng minh ring protein
nay d3 duoc biéu hién chinh xdc va xac nhan tinh
khang nguyén cla protein EDIII. Protein EDIII tai t&
hop cé xu huéng hinh thanh thé vui khong hoa tan
trong t& bao chat cda E.coli.

Protein EDIII t4i t6 hgp dang thé vui khdng hoa
tan c6 thé thu nhan duwoc bang quy trinh bién tinh,
tinh ché rdi hoi tinh thich hop. Thir nghiém ELISA s
dung khang nguyén | protein EDIII t&i t6 hop sau
hoi tinh v&i huyét thanh bénh nhan can duoc thyc
hién trong cac nghién ctru tiép theo.
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