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SAN XUAT KHANG THE PA DONG KHANG
KHANG NGUYEN VO MIEN III CUA VIRUS DENGUE TUYP 1
O CHUOT NHAT TRANG DONG THUAN BALB/C
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Tom tat: Virus dengue 1a nguyén nhan gay ra bénh sot xudt huyét véi triéu chirng ning gom
sOt xudt huyét va soc sot xuat huyét. Protein vo mién III ctia virus dengue da dugc ching
minh la mét trong nhitng epitope c6 kha nang tao ra khang th€ trung hoa 6 nguoi va da
duoc tap trung nghién ctru d€ phat trién cac vaccine tiéu phén cho bénh sét xuat huyét. Do
d4, khéng thé khang lai epitope nay ¢4 tiém ning tng dung trong nghién ctu, chn doan va
nhét 1a tri liéu cho bénh nhan méc bénh s6t xuat huyét nguy cap. Trong nghién cttu nay,
chting t6i trinh bay qua trinh san xut va kiém tra chat luong ctua khang thé khang khang
nguyén vé mién III ctia virus dengue tuyp 1 & chudt nhat tréng dong thuan Balb/c. Theo
chting t6i biét, day la nghién ctru dau tién stt dung khang nguyén vé mién III ctia virus den-
gue tuyp 1 tinh sach tir Escherichia coli &€ tao ra khang thé da dong & chudt nhat tréng Balb/c
tai Viét Nam.

Tt khoa: Protein vo mién III, tuyp 1, virus dengue, chudt nhit trzfmg, khang thé da dong,
higu gi4 khang thé

1  Datvan dé

So6t xuat huyét 1a mét bénh dich dang sg voi triéu chiing néng godm s6t xuat huyét va soc
sOt xuat huyét c6 kha nang dan dén tir vong. Trén thé gidi c6 trén 70 nudc hién dang nam trong
khu vuc c6 bénh dich s&t xudt huyét véi sd leong ca mic bénh dwoc bao céo 1én t6i 500.000 ca
mdi ndm va ti 1& tir vong ¢ thé 1én dén trén 5% & mot s6 khu vuce [6]. Tai Viét Nam, dich sot
xuat huyét c6 thé xuat hién quanh ndm nhung thuwong dat dinh vao khoang thang 6 dén thang
10 hang nam. Ti 1é ca mac bénh cé xu huéng gia tang tir 32,5 ca/100.000 nguoi trong nam 2000
dén 120 ca/100.000 nguoi trong nam 2009 [1]. Trong bdn tuyp virus dengue 1, 2, 3 va 4 thi tuyp 1
va 2 la cac chung chinh xuéat hién hang nam [11]. Theo wdc tinh, gdnh ndng kinh t& do sot xuat
huyét gay nén ¢ Viét Nam wdc tinh xap xi 100 triéu USD/ndm [9]. Hién nay, Viét Nam dang la
mot trong s6 nhitng nudc c¢6 chuong trinh thtr nghiém tiém chung loai vaccine s6t xuat huyét
nhuoc doc moéi nhat, Dengvaxia (CYD-TVD) [10]. Tuy nhién, do nhiing phat hién vé nguy co

mac bénh sbt xuat huyét ngng hon d6i véi nhitng bénh nhan tiém Dengvaxia nhung chua timg
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bi s6t xuat huyét, Cuc quan ly Thuc phdm va Dugc phdm da ra sac 1énh tuyén bd dung thir
nghiém Dengvaxia tai Phillipine [7]. Do d6, hién nay van chwa c6 mot loai vaccine hitu hiéu nao
dé phong bénh sot xuat huyét trén thé gidi. Cac phuong thire diéu tri khac nhu st dung khang
thé don dong khong dat két qua tot d6i voi bénh sot xuat huyét do hién tuong tang cuong doc
luc virus thong qua khang thé khong trung hoa (Antibody dependent enhancement, ADE) [5].

Do su phtic tap trong viéc sit dung virus dengue lam vaccine [7], nd luc dang dwoc tap
trung d€ phat trién vaccine ti€u phan. Sau khi cau tric ctua vo capsid cta virus dengue duoc
gidi ma, nguoi ta da chiing minh duwoc rang protein vo envelope mién IIT (EDIII) ¢6 vai trd quan
trong trong viéc giup virus dengue xam nhap vao t& bao va cting la epitope ¢ kha nang tao ra
khang thé trung hoa [12]. EDIII da duoc nghién ctu rat nhidu trén thé giéi nham phat trién vac-
cine tiéu phan [4] ciing nhw nghién ctru vé cac liéu phap diéu tri cho bénh nhan s6t xudt huyét
[5].

Xuat phat tir hinh hinh néu trén, chiing t6i nghién cttu san xuat khang thé da dong khang
EDIII cta virus dengue tuyp 1, mdt trong nhitng tuyp phd bién nhat tai Viét Nam, nham phuc
vu cho nhu cau nghién cttu vé virus dengue cting nhu phat trién cac liéu phép diéu tri cho bénh

nhan bi sot xuadt huyét nguy cap.

2 Vatliéu va phuwong phap

21 Viatliéu

Protein EDIII cua virus dengue tuyp 1 duoc biéu hién & Escherichia coli (E. coli) chung
M15 bang vector biéu hién pQE30 (Qiagen) va tinh sach dén trén 95% (khong trinh bay trong
bai bdo nay). Chudt nhat trang Balb/c sau tuan tudi (Charles River Laboratories, USA) duoc
dung dé gay mién dich va thu nhan khang huyét thanh.

2.2 Phuwong phap
San xuit khang thé da dong khang EDIII tit chudt nhit tring

Phuong phap thu nhan khang huyét thanh da dong dwgc thuc hién theo quy trinh do
Cooper va Paterson dé xuat [8]. Nam con chudt nhat trang Balb/c dwgc dénh s& tir #1 dén #5
béng k§ thuat bam 15 tai duoc thu nhan huyét thanh trudce khi tiém ching bang cach 14y méu o
sau hdc mat. Huyét thanh nay duoc stt dung d& lam d6i chiing am khi kiém tra tinh déc hiéu
khang nguyén ctia khang huyét thanh. Khang nguyén EDIII duoc tron vdi ta chat Freund com-
plete (Sigma, USA) d& nhii tuong hoéa bang cach day kim tiém chita 1 mL khang nguyén EDIII
trong dém PBS va kim tiém chita 1 mL t4 chat Freund complete qua lai thong qua mot gidc noi.
Sau khi kiém tra do nhii twong héa ctia khang nguyén da hoan toan (bang cach nho hon hop

vao nudc sao cho giot nhii twong khong lan ra trén mat nwedc), khang nguyén dwoc tiém vao
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chudt. Hai ngay sau khi dwgc 18y huyét thanh, chudt duoc tiém khang nguyén vao gan dudi,
duéi da va dudi 6 bung ; mdi con chudt dugc tiém tir 150 dén 200 pg khang nguyén. Sau d6 ci
cach 2 tuan mét lan, chudt duoc tiép tuc tiém khang nguyén da nhi twong hoa trong ta chat
Freund incomplete vao dudi da (trén lung) va dwdi bung. Mot tuan sau khi tiém liéu lap ¢ 1an
thtt ba, tién hanh thu nhan khang huyét thanh tir chudt bang cach 14y mau sau hdc mat. Khang
huyét thanh dugc thu nhan bang cach d&€ mau dong trén 1 gio & nhiét d§ phong sau d6 t 6 4 °C
trong 24 gio d&€ mau dong hoan toan. Dung tadm g loai bé cuc mau dong ra khoi huyét thanh va
ly tam ¢ 4 °C, toc do 13.500 vong/phut trong 10 phut dé€ loai bo t€ bao hong cau. Khang huyét

thanh dwoc tron véi glycerol 50% theo ti 1¢ 1:1 va bd sung sodium azide dén 0,02% dé€ bao quan.

Xac dinh hiéu gia khang thé bang phwong phap mién dich hdp phu (ELISA)

Ky thuat tinh hiéu gid khang thé bang ELISA duwoc tién hanh theo Hackett va cs. [2, 3].
MOi thi nghiém dugc tién hanh 3 1an va gid tri thu nhan dwoc 1a gia tri trung binh tit ba lan ldp
lai. 100 ng khang nguyén EDIII tinh khiét dwoc phu lén dia 96 giéng (Nunc MaxiSorp) trong
dém coating chita 0,015 M Na2COs va 0,035 M NaHCOs qua dém ¢ 4 °C. Dia duoc rita ba lan
bang dém dém mudi sinh ly (PBS) c6 bd sung 0,25% Tween 20 (TPBS) ¢ bon rita va block bang
dém block chtta 1% albumin huyét thanh bo (BSA) trong PBS véi mdi giéng dwoc bd sung 200
uL. Sau khi 1, d€ block trong 1 gio ¢ 37 °C va dia dugc ria 3 lan bz\?mg dém TPBS & bon rtra.
Khang thé khang virus dengue thwong mai (AbD serotec, USA) duogc st dung lam d6i ching
duwong va PBS duoc st dung lam d6i ching am. Khang thé thuong mai, huyét thanh trudce khi
chung va khang huyét thanh duoc pha loang vao dém PBS chita 0,1% BSA theo ti 1€ 1an luwot la
1:1000, 1:250 va 1:1000. Sau khi bd sung khang thé d6i chiing duwong va d6i chiing am, huyét
thanh va khang huyét thanh ctia cac con chudt s6 #1 dén #5 vao giéng, chiing duoc pha loang
hai 1an lién tuc 8 1an. Dia dugc dem 1 & 37 °C trong 3 gio. Sau khi rtta dia bang dém PBST nam
lan, khéng thé tht hai 1a khang thé dé khang chudt (goat anti-mouse) gan enzyme alkaline
phosphatase (Abcam, USA) dugc bS sung vao tat ca cac giéng va u ¢ 37 °C trong 2 gio. Dung
dich hién mau chita 10% diethanolamine (th€ tich/thé tich), sodium azide 0,02% va 0,5 mM
MgCl2 & pH 9,8 va 1 vién phosphatase substrate 5 mg (Sigma, USA). Phan ting dugc diing bang

dém axit phosphoric 1 M va do & bwdc song 405 nm.

Do héap thu & mdi giéng duoc tinh béng cach trir di ¢ hap thu trung binh ctia giéhg ddi
chiing am chita PBS. Gia tri ngudng (cut-off value) cho phan ting do hiéu gia khang thé duoc
tinh bang ti 1& pha loang cao nhat ma d6 hap thu quang (OD) van cho gié tri cao hon ddi chiing
am (huyét thanh trudc khi tiém khang nguyén). Hiéu gia khang thé duoc tinh bé”mg do pha
loang cao nhat ma gia tri OD van cao hon d6i chiing am (treong hop nay 1a gid tri trung binh

ctia cac giéng chira huyét thanh truedc khi gay mién dich).

Kiém tra d6 dic hiéu khang nguyén ctia khang thé bang kj thuat Western blot
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Khéang huyét thanh ctia 5 con chudt duoc sit dung lam khang thé thir nhat d€ phat hién
protein EDIII trén mang nitrocellulose. Trudce tién, EDIII tinh khiét dwgc phan giai trén gel SDS-
PAGE 15%. Tiép dén, cac protein trén gel dugc chuyén 1én mang nitrocellulose (Amersham,
USA). Sau khi block mang bang dém block TBST chtta 5% skim milk va 50 mM Tris, 150 mM
NaCl va 0,2% Tween 20 (thé tich/thé tich) ¢ pH 7,5, khang huyét thanh cta 5 con chudt dwgc bd
sung vao khay chtta mang c6 danh s theo ti 1& 1:2000. U mang véi khdng huyét thanh trong 2
gio 0 nhiét d6 phong. Tiép dén rira mang ba lan bang dém TBST va bd sung khéng thé hai gan
alkaline phosphatase va t trong 2 gio. Cudi ciing, tién hanh rira mang ba 1an bang dém TBST va
hién mau bang protein dac hiéu béng dém BICP/NBT blue (Surmodics, USA).

Kiém tra kha ning phéan ting chéo ctia khang huyét thanh vé6i cac khang nguyén EDIII cta
tuyp 3 va 4 bing ky thuat Western blot

Khéang huyét thanh c6 néng d6 cao nhat duoc dem kiém tra kha nang phan tng chéo véi
cac khang nguyén EDIII ctia virus dengue tuyp 3 va 4. Khang nguyén EDIII ctia virus tuyp 1, 3
va 4 c6 d6 tinh sach trén 95% duoc phan tich trén gel SDS-PAGE 15% va chuyén lén mang cellu-
lose. Quy trinh Western blot duoc tién hanh tuwong ty nhw da mo ta 6 phan kiém tra d6 dac hiéu

khang nguyén.

3 K&t qua va thao luan

3.1 Khang huyét thanh va hiéu gia khang thé

Mbi con chuét, sau khi thu nhan mau tir chuot gay mién dich, cho khoang 200 pL khang
huyét thanh. BS sung glycerol 50% vao theo ti 1& 1:1 cho ra 400 uL khang huyét thanh tir moi
con chudt. Két qua do hiéu gid khang huyét thanh duoc trinh bay ¢ Hinh 1.

Dua trén két qua nay c6 thé thdy hau hét cac con chudt déu cho ra khang huyét thanh c6
hiéu gia cao. Tat ca cac con chudt déu cé khang huyét thanh cé hiéu gid cao hon khang thé
thuong mai. Dya trén Hinh 1 ¢6 thé udc luong hiéu gid caa khang thé thwong mai vao khoang
128.000 (1000 x 27), cac con chudt s6 #1, #2, #3 va #5 c6 khang huyét thanh c6 hiéu gid xap xi
256.000 (1000 x 2%) va con chudt s6 #4 c6 khang huyét thanh xap xi 512.000 (1000 x 219). T4t ca
mau huyét thanh ctia chudt chua mién dich déu c6 gia tri hdp thu quang bang 0 sau khi trir di
dd hap thu quang d6i ching am (giéhg khong bs sung khang thé). Diéu nay ching t6 rang
khang nguyén tiém vao chudt da kich thich san xuét ra khang thé da dong dac hiéu.

3.2  Kiém tra d6 dic hiéu ctia khing nguyén

Két qua Western blot (Hinh 2) cho thay tat ca cdc mau khang huyét thanh thu nhan dugc
déu c6 tinh ddc hiéu véi khang nguyén EDIII ¢6 kich thudce ~14 kDa. Mot s& bang ¢d kich thude

trén 14 kDa xuét hién, nhung day hoan toan c6 thé la tao tac khi dun néng (The QIAexpression-
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ist, Qiagen manual) EDIII bién tinh trong SDS. Diéu nay thé hién rd trén Hinh 3 khi ciing ¢6 mot
sO bang protein nhat xuat hién ¢ cac kich thudc xap xi 21 kDa va 28 kDa.

ODAOSnm .PC
12 )V(A’v( vy .#1
o 1.00] &1\ o#2
S 08| 0 4 e\ “#3
S %
2 06 v#a
£ 04 ‘#5
<O- ’
© 02
0.0

21 22 23 24 2% 28 27 28
Do pha loang ctia khang huyét thanh (1/2%)

Hinh 1. D6 thi md ta ti 1& pha lodng (truc hoanh) va gia tri hap thu quang (OD) tai bude séng 405 nm ctia
cac mau khang huyét thanh ctia con chudt s8 1 dén s 5 (dugc danh ddu bang cac bidu tuong khac nhau &
cOt bén phai) cling nhu huyét thanh cta cac con chudt nay trude khi tiém khang nguyén (dudng xanh dam
& st truc hoanh). Gid trj biéu dién ¢ dd thi trén 1a gia tri trung binh cta ba 1an 13p lai. Truc tung thé hién
dd hap thu quang con truc hoanh thé hién d6 pha loang.
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Hinh 2. Két qua Western blot kiém tra tinh déc hiéu khang nguyén cta cac khang khang nguyén cta chudt
s0'1 dén s6'5. Lwong khang nguyén & mdi hang & hinh trén wdc ching khoang 2-3 pg. M: Elpis protein
marker, hang 1, 2, 3, 4 va 5 lan luot la két qua kiém tra tinh ddc hiéu khang nguyén cua khang huyét thanh
ctia chudt s6'1 dén sd'5.

3.3 Kiém tra kha ning phan tng chéo ctia khang huyét thanh véi EDIII cta cic chung

dengue tuyp 3va 4

Mot trong nhiing ddc trung ctia virus dengue 1a mirc d¢ kha giong nhau vé trinh tu axit
amin cta cac protein capsid cta cac chung virus khang nhau. Do d6, thong thuong khang thé
khang mot tuyp nay c6 kha ning ciing phan tng véi khang nguyén ctia cac tuyp khac. O day,
ching t6i tién hanh thit nghiém kha nang phan tng chéo ctia khang huyét thanh thu nhan duwoc
v6i EDIII cta dengue tuyp 3 va 4 do cac tuyp nay cd do sai khac 16n so véi tuyp 1. Két qua o
Hinh 3 cho thay khéng huyét thanh ctia con chudt s6 #4 (c6 ndong do cao nhat) ¢6 kha nang phan
tng chéo voi EDIII cta virus dengue tuyp 3 va 4. Dya trén d6 twong tw vé trinh tw gitta tuyp 1
va 2 (77%), c6 thé du doan khang nguyén da dong thu nhan duoc cling sé phan tng véi EDIII

9
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cua virus dengue tuyp 2. Nhu vay, c6 thé st dung khang thé thu nhan dwgc ¢ trén cho cac
nghién cttu vé phat trién vaccine tiéu phan tai to hop hodc khang thé don dong tri liéu cho ca

bdn loai virus dengue.

A

Hinh 3. Western blot kiém tra kha ndng phan ting chéo ctia khang huyét thanh ctia chuét s6 4 véi EDIII
ctia virus dengue tuyp 3 va tuyp 4. 500 ng khang nguyén EDIII ctia tuyp 1 va 50 ng khang nguyén EDIII
cua tuyp 3 va 4 lan lugt duoc tai 1én cac giéng s6' 1, 2 va 3. Giéng s6 4 duoc tai 2 pL protein tong s6 ciia
dich phé t&'bao E. coli bi€u hién khang nguyén EDIII tuyp 1 (pQE30/M15)

4  Kétluan

Trong nghién cttu nay ching t6i da san xuat thanh cong khang thé da dong khang khang
nguyén vo mién III EDIII cta virus dengue tuyp 1 tir chudt nhat tring Balb/c. Khang thé da
dong thu duoc ¢6 hiéu gia cao gdp 2 dén 4 lan so v6i khang nguyén thuwong mai. Khang thé thu
nhan duoc cling phan tng dac hiéu véi EDIII cua virus dengue tuyp 1 va dong thoi phan tng
chéo vdi cac EDIII cta virus dengue tuyp 3 va 4. Co6 thé sit dung khang thé thu nhan dugc trong
nghién ctru d€ phat trién cac loai vaccine tiéu phan cho virus dengue hodc nghién ctru san xuat

khang thé don dong tri liéu cho cac bénh nhan méc bénh s6t xuat huyét nang.

Loi cdm on: Nghién ctru nay dugc thuwe hién dwdi su tai tro cua Dé tai PHH ma s6 DHH2016-
01-87. T4c gia tuyén bd khdng cé mau thuan gi vé quyén loi.
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Abstract: Dengue viruses are the cause of dengue fever, which can lead to severe syndromes
such as dengue Hemorrhage fever and dengue Shock Syndrome. The domain III of the en-
velope protein of dengue viruses has been proved to be a promising epitope for vaccine de-
velopment because it induces neutralizing antibodies in human. Therefore, the antibody
against these proteins has a great potential for the vaccine development and therapeutic
monoclonal antibody development. Herein, we report the first study of its kind in Vietnam
for the production of polyclonal antisera against envelope domain III of dengue virus sero-
type I in Balb/c mice. We also characterized the antibodies for their titers, specificity, and
cross-reactivity against dengue 3 and 4.

Keywords: Envelope domain IIL, serotype I, dengue virus, Balb/c mice, polyclonal antisera,
antibody titers
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