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NGHIEN CUU BIEU HIEN VUNG GIEN preM-env CUA VIRUT DENGUE
TYP 2 TRONG NAM MEN PICHIA PASTORIS

Bénh sot Dengue 12 mot trong nhiing dich
bénh nguy hiém nhat, chi sau dich bénh sot rét
hién dang phé bién & cdc nudc nhiét déi va 4
nhiét d6i. Udc tinh trén thé giéi c¢6 khoang 100
triéu nguoi bi s6t Dengue hang nam. Mdc do
biéu hién nghiém trong nhat cta bénh 1a hién
tuong s6t xuét huyét va séc Dengue c6 thé din
dén t&r vong, nhat 1a doi v6i tré em. Viridt
Dengue thuoc ho Flaviviridae va gom c6 4 typ
khang nguyén khac nhau (tit DEN1 dén DEN4).
Dich sot Dengue thuong bung phat vao mua he
boi cdc vecto trung gian truyén virdt Dengue 1a
mudi Aedes aegypti.

Hé gien cta virdt Dengue chita mot khung
doc mé& don dai khoang 11 kb, ma héa cho 3
protein cdu tric va 7 protein khac. Protein vo
(E) 1a mot protein céu tric chinh boc 10 trén bé
mat cta virdt Dengue trudng thanh, chita
khoang 495 axit amin v6i trong lugng phan ti
khoang 60 kDa [1]. Protein E c6 thé lién két véi
céc thu thé vd cam tng su dung hgp mang virit
v6i mang t€ bao chu, do d6 gay nén hién tuong
nhiém virit Dengue. Ngoai ra, protein E con
chtta cdc epitop khdng nguyén khong trung hoa,
gay nén hién tugng sot xudt huyét Dengue va
soc Dengue hay con goi la qua trinh tang cudng
phu thuoc khing thé. Protein E di dugc biéu
hién & mot s6 hé biéu hién khic nhau nhu
Escherichia coli, ndm men [2], con trung [3, 4]
va trén t€ bao dong vat [5, 6]. Tuy nhién,
protein E biéu hién trong t€ bao vi khuan khong
cuon diing cau tric khong gian dé giit duoc toan
bd cédc epitop trung hoa cua né [7]. Trong khi
do, cac protein tdi t6 hop E duoc tong hop nho
hé thong nudi cdy mo t€ bao dong vat rit ton
kém va phtic tap. Gien ma héa cho protein E
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(env) lién két v6i gien ma héa cho protein PrM
(preM-precusor membrane) tao nép gap ding va
tang tinh bén viing cho protein E trong qué trinh
hinh thanh cdu tric khong gian cta virdt. Do do,
toan bd vung gien preM-env la moét khang
nguyén quan trong cho nghién cttu vacxin chong
lai virit Dengue va n6 cling dugc st dung trong
chian doén nhanh cdc typ khang nguyén cua
virut nay.

Trong nhitng nam gan day, hé ndm men P.
pastoris da dugc st dung nhu mot hé biéu hién
manh va khong ton kém dé téng hop mot lugng
16n céc protein tai t6 hgp 6 hoat tinh. Theo két
qua cua mdt nhém nghién ciu Trung Qudc,
ving gien ma héa cho protein E cua virdt
Dengue typ 2 da duoc biéu hién thanh cong
trong P. pastoris v6i trong lugng phan tu
khoang 60 kDa [1]. Diéu nay ching t6 P.
pastoris da dugc chon nhu 1a mot vat chu thich
hop dé biéu hién gien cua virit Dengue. Trong
nghién cttu nay, chiing to6i sit dung ndm men P.
pastoris dé biéu hién ving gien preM-env cla
virut Dengue typ 2 phan lap tai Viét Nam véi
muc dich nhdm thu duoc mot lugng khang
nguyén tai t6 hop. Lugng khdng nguyén nay,
sau khi tinh sach, dugc sir dung dé tao Kit chén
dodn nhanh bang phuong phdp Western blot va
phuong phiap ELISA. Pay la bdo cdo dau tién
nghién citu sy biéu hién clia viung gien preM-
env cua virit Dengue typ 2 trong ndm men P.
pastoris.

I. PHUGNG PHAP NGHIEN CUU

1. Thiét ké plasmit chia vung gien preM-
env

Cong trinh duogc tai tro vé kinh phi ciia dé tai khoa hoc KC-04.18.
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Trinh ty ving gien preM-env cla virit
Dengue typ 2 phan lap tai Viét Nam da duoc
dang ky trén Ngan hang gien quoc t€ véi sO
dang ky 1a AJ574886. Vung gien nay dugc tich
lam hai dong trén plasmit pCR2.1, mot dong
dau 5’ chita doan gien dai 1387 bp (pCRD2-5")
va mot dong dau 3’ chita doan gien dai 1480 bp
(pCRD2-3"). Plasmit pCRD2-3" duogc cat bing
enzym HindlIl (Biolabs) dé thu doan gien dau
3’ va dugc ghép ndi v6i pCRD2-5" cling dugc
xtr Iy bang enzym nay dé tao nén vecto tdi t6
hop chtta toan bo vung gien preM-env (ky hiéu
la pCRD2).

2. Toéng hop ving gien preM-env

Plasmit pCRD2 dugc st dung 1am khuon dé
téng hop nén ving gien preM-env bing k§ thuat
PCR v6i hai doan moi thiét k& théem diém cat
cta cac enzym han ch& SnaBI va Notl

5’PrM-E-SnaBI: 5’-agt tac gta ttc cat tta acc
aca cgt aac-3’

3’PrM-E-Notl: 5’-a ggc gge cge tca atg atg
atg atg atg atg ggc ctg cac cat aac tcc caa- 3’

Chuong trinh PCR dugc bat dau bang phéan
tng bién tinh ADN soi khuon xay ra ¢ nhiét do
94°C trong 2 phiit, ti€p theo 1a 25 chu ky, mdi
chu ky gém 3 bude. Bude 1: bién tinh ADN soi
khuon & 94°C trong 1 phdt; buGc 2: doan moi
két cap bo sung véi trinh tu sgi khuon & 57°C
trong 1 phit; budc 3: téng hop kéo dai chudi &
72°C trong 2 phdt. Phan tng két thic & 72°C
trong 2 phut va gitt mau trong 4°C.

3. Thiét ké va bién nap vecto biéu hién pPICD2
vao naim men P. pastoris

San phdm PCR duoc cét bing cic enzym
han ché SnaBI va Norl (Biolabs) va ghép noi vao
vecto pPIC9 ciing dugc xUr 1y bang hai enzym
nay. Plasmit tdi t6 hop ndy duoc cat kiém tra
bang cdc enzym han ché SnaBI+Notl va BamHI.

Plasmit pPICD2 dugc m& vong bang enzym
han ch€ Srul (Biolabs) va dugc bién nap vao t€
bao P. pastoris GS115 theo phuong phap xung
dién (GienePulser, Bio-Rad). Cdc thé bién nap
duoc chon loc trén moi truong MD khuyét
histidin (YNB 0,34%, glucoza 2%, biotin
0,0004%).

4. Biéu hién protein tai to hop

Mot s6 thé bién nap phdt trién manh trén
moi trudng chon loc duoc cdy chuyén sang moi
truong 1ong PEG (1% yeast extract, 2% pepton,
1% glyxérol). T€ bao duge nuoi cdy lac ¢ 30°C
v6i toc do 230 vong/phiit; sau khoang 20 gig, ly
tam dich nuoi cdy & 3000 vong/phit trong 5
phiit. Loai bd dich néi va hoa lai t& bao trong
moi truong PEM (1% yeast extract, 2% pepton,
1% métanol) dé dat duoc OD = 1, sau do6 ti€p
tuc nuoi cdy lic 230 v/p & 28°C. T& bao duoc
cam tng sau 24 gid bang métanol v6i nong do
cudi cung 1%. Dich nuoi cady sau 3 ngay cam
ting dugc thu lai va ti€n hanh xdc dinh protein
bang dién di trén gel polyacrylamit 12,5%.

5. Kiém tra kha nang lién két giita protein
tai to hop PrM-E vé6i khang thé dac hiéu
khang viriut Dengue typ 2 bang phuong
phap Western blot

Protein téi t6 hop duoc dién di trén gel SDS-
PAGE 12.5%. Sau do, protein dugc chuyén sang
mang PVDF trong dung dich dém cé métanol
(glyxin: 14,41g; tris: 3g; 20% métanol). Dién di
chuyén mang dugc thuc hién & hiéu dién thé
100V trong khoang 2 gio & diéu kién lanh. Phan
chua géan protein trén mang dugc phi bang dung
dich TBS 1X c6 chia 5% sita tich bo & 4°C qua
dém. Rira mang vai 1an bang dung dich TTBS
(TBS 1X: 250 ml; tween 20: 250ul; b6 sung
nudc dén 500 ml) trong khoang 5 phdt. Mang
dugc U trong dung dich chia khdng thé khéng
virit Dengue typ 2 trong huyét thanh tho véi
nong do pha lodng thich hgp trong 2 gid. Mang
dugc rira vai 1an bang dung dich TTBS va dugc
trong dung dich khéng thé khang IgG ctia thd c6
gan enzym peroxidaza. Ti€p tuc rira mang bang
dém TTBS va TBS. Chuyén mang sang 30 ml
dung dich chit hién mau cho t6i khi xuét hién
bang. Phan tng dugc dimg lai bang cidch rira
mang nhiéu 1an bang nudc cét.

II. KET QUA NGHIEN CUU

1. Thiét ké vecto biéu hién vung gien preM-
env
Toan bo vung gien preM-env cla virit
Dengue typ 2 duogc ghép noi va dua vao vecto
biéu hién trong naim men pPICY theo hinh 1.
Vung gien preM-env cta virit Dengue typ 2
¢6 kich thuéc khoang 2000 bp. D€ don gidn hoa
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viéc tdch dong, vung gien nay dugc tich lam hai
dong dau 3’ (pCRD2-3’) va dau 5* (pCRD2-5")
(theo nhuy mo6 ta & phan vat lieu va phuong
phép). Nhin tr hinh 1, ta thay c6 céc diém cét
cta enzym han ch€ HindIIl ndm trong gien va
trén viing da noi clia vecto. Vi tri cla diém cit
HindIIl nam trong gien dau 3’ 1a 424 va trong

M13r

Hind 11 (iz4)

AN
1000 bp
%

puUC ori

pCR D2-3'

gien ddu 5’ 1a 1179. Diém HindIIl nam trong
vung goi 1én nhau giita dau 5° va dau 3’ cla
vung gien preM-env, do d6 enzym nay dugc su
dung dé céat doan gien khoang 1000 bp tur
plasmit pCRD2-3’va ghép no6i vG6i plasmit
pCRD2-5> (5079 bp) da duoc xUr 1y bing
HindIII.

1387 bp
Hind 111 ¢1-79)
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Hinh 1. So do thiét k& vecto biéu hién viing gien preM-env clia virtit Dengue typ 2

Hai doan gien nay dugc ghép néi véi nhau
nhd enzym néi ADN ligaza, tao plasmit tai t6
hgp c6 chita doan gien hoan chinh preM-env (ky
hiéu pCRD2). San phdm noi sau khi bién nap
vao trong t€ bao E. coli DH5a dugc cét kiém tra
bang cdc enzym han ché€ BamHI va HindIII
(hinh 2).

Theo tinh todn, & plasmit pCRD2 khi cat bang
BamHI s& xudt hién 3 bang c6 kich thude
khoang 400, 500 va 5179 bp; con khi xtr ly
pCRD2 béang HindIIl s& xudt hién cdc bang c6
kich thudc khoang 1060 va 5019bp. Két qua
trén hinh 2 cho thdy cdc dong déu xuét hién
bang c6 kich thudc nhu trong tinh toan. Nhu
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vay, ching to6i da thu dugc plasmit tdi t6 hop
pCRD2 c6 chita toan bo vung gien preM-env.

bp

5000 ——

1000 ——
500 —

1 2 3

Hinh 2. Di¢n di san phdm cat plasmit
pCRD?2 trén gel agaroza 0,8%



Puong chay 1: thang ADN chuén; dudng chay 2: san
phdm cit plasmit pCRD2 bing BamHI; dudng chay
3: s4n pham cat plasmit pCRD2 bing HindIIl

2. Téng hop viing gien preM-env

Dé dua toan bo vang gien preM-env hoan
chinh vao vecto biéu hién pPIC9, hai doan moi
dé nhan vung gien preM-env dugc thiét k& c6
chita diém cét cta cdc enzym han ché SnaBI va
Notl. Bén canh dé, dé thuan loi cho viéc tinh
sach protein sau nay, doan moi dau 3’ con duoc
thiét k€ thém viing ma héa cho 6 histidin nam
truGc bo ba két thic. Plasmit pCRD2 duoc su
dung lam khuon cho k¥ thuat PCR. Két qua
PCR dugc kiém tra trén gel agaroza 0,8% (hinh
3).

2000 bp ——J

1000 bp ——

1 2

Hinh 3. Dién di san pham PCR clia viing gien
preM-env trén gel agaroza 0,8%
Puong chay 1: thang ADN; dudng chay 2: sén phdm
PCR

Két qua trén hinh 3 cho thdy viung gien
preM-env c6 kich thuéc khoang 2000 bp da
dugc nhan 1én thanh cong va c6 kich thude ding
v6i tinh toén.

3. Thiét ké plasmit biéu hién pPICD2

San pham PCR dugc cét bing hai enzym han
ch€ SnaBI+Notl va dugc ghép néi vao vecto
pPICY ciing dugc xur 1y bang hai enzym nay.
Cic plasmit pPIC9 chia toan bd vung gien
preM-env cua virit Dengue typ 2 (dugc ky hiéu
1a pPICD2). pPICD2 dugc cit kiém tra bing cac
enzym han ch€ BamHI, SnaBl+Norl. Két qua
cat kiém tra pPICD2 dugc trinh bay trén hinh 4.

Két qua trén hinh 4 cho thdy & pPICD2 khi
cat bang BamHI xudt hién ba bang c6 kich
thudec khoang 507, 1402 va 8000bp; con khi xut

1y vecto nay bang SnaBI+Notl, xuat hién 2 bang
c6 kich thuéc ding véi kich thudc clha gien
khoang 2000 bp. Cac bang dién di trén hinh 4
cho thdy cdc san pham cat kiém tra cho cdc
bang ADN c6 kich thuéc ding nhu tinh todn.
Nhu vay, ching toi da thiét k& thanh cong vecto
pPICD2 biéu hién vung gien preM-env dé dua
vao nadm men P. pastoris.

8000 bp

1500 bp

500 bp

1 2 3 4

Hinh 4. San phdm cét kiém tra plasmit pPICD2
trén gel agaroza 0,8%

Dudng chay 1: thang ADN chuén; dudng chay 2:
dong d6i ching pPICD2; duong chay 3: plasmit
pPICD2/ BamHI; dudng chay 4: plasmit pPICD2/
SnaBI+Notl

4. Biéu hién protein tai t6 hop PrM-E
kD

116

43 —

25 —

14 —

1 2 3 4

Hinh 5. Dién di SDS-PAGE trén gel
polyacrylamit 12,5% dé kiém tra kha nang biéu
hién ctia viing gien preM-env trong P. pastoris
sau 3 ngay cam tng.

Duong chay 1: protein clia dong ddi chiing; duong
chay 2: thang protein chuén; dudng chay 3, 4: protein
clia cac dong chita viing gien preM-env

Plasmit pPICD2 dugc mé vong bing Stul dé
gitp dinh huéng cho qud trinh tich hgp ving
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gien preM-env vao ving dot bién cua gien ma
héa histidin trong genom ctia nAm men dugc dé
dang. Sau 2 ngay nuoi cdy trén moi truong MD
khuyét histidin, da xuat hién nhiéu khuén lac,
chiing t0 chiing ndm men tai t6 hop c6 kha nang
téng hop histidin va plasmit da dugc tich hop
vao genom cta ndm men. Két qua biéu hién
protein tdi t6 hop PrM-E dugc thé hién trén hinh
5.

Két qua trén hinh 5 cho thay protein tai t6
hgp PrM-E c¢6 kich thudc khoang 79 kDa da
duoc biéu hién trong t€ bao naim men P. pastoris
sau khi duoc cam tng bang métanol 1%, trong
khi dong d6i chiing chi chda vecto pPIC9 thi
khong thdy xuét hién bang protein tuong ung.
Trong t€ bao ndm men, thuong xay ra qua trinh
glycozyl héa cac protein sau khi dich ma, do dé
protein ngoai lai dugc biéu hién thudong duogc gén
thém céac goc duong. Kich thudc cua protein tai
t6 hgp PrM-E cao hon so véi kich thuc cua
protein PrM-E theo tinh toan 1a 7 kDa, c6 thé
dugc giai thich 1a do qua trinh glycozyl héa trong

kDa

116 ) 116

66 - &6

43 43

5 — 25

T 18
14

14 —

1 2

kDa

t€ bao ndm men P. pastoris. Luong protein téi to
hop sau khi biéu hién, dugc xdc dinh bing
phuong phdp so sénh véi protein chuén khoang
0,1-0,2 mg/ml. Phin tGng Western blot c6 thé
kiém tra kha nang lién két mién dich khang
nguyén-khdng thé vé6i luong protein tinh sach
khoang 0,001 mg/ml. Vi vay, lugng protein tai
t6 hgp PrM-E duoc tdng hop trong P. pastoris
c6 thé stir dung dugc trong phan tng Western
blot. Tu két qua trén, ching toi két luan da
biéu hién thanh cong toan bo viing gien preM-
env cua virut Dengue typ 2 trong ndm men P.
pastoris.

5. Két qua kiém tra protein tai to hop
bang Western blot

Protein t4i t6 hop sau khi biéu hién trong
nidm men P. pastoris dugc kiém tra kha nang
lien két mién dich véi khdng thé dic hiéu
khang virit Dengue typ 2 trong huyé&t thanh
tho bang Western blot.

—79kDa

3 4

Hinh 6. Su lién két cua khang nguyén tdi t6 hop PrM-E véi khang thé khang virit Dengue typ 2
trong huyét thanh tho dugc kiém tra bang Western blot

DPuong chay 1,3: thang protein chudn; dudng chay 2: két qud lai khéang nguyén PrM-E2 véi khdng thé khdng
virdt Dengue typ 2; dudng chay 4: protein tai t6 hgp PrM-E clia viriit Dengue typ 2 biéu hién trong P. pastoris

Két qua biéu hién viung gien preM-env
trén hinh 6 (duong chay 4) cho thdy protein
tdi t6 hop c6 kich thudc khoang 79 kDa. Cdc
protein khiang nguyén PrM-E nay dugc
chuyén sang mang PVDF va dugc pha véi
khang thé khang virit Dengue 2. Két qua lai
Western blot trén hinh 6 (dudng chay 2) cho
thay su xudt hién mot bang protein duy nhat,
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ding v6i kich thudc cta protein bi€u hién.
Diéu nay chitng t6 protein tai t6 hop PrM-E c6
kha nang lién két v6i khdng thé dic hiéu
khdng virat Dengue typ 2. K&t qua nay md ra
trién vong ting dung protein tdi t6 hop PrM-E2
cho muc dich tao bo sinh phidm trong chén
doan bénh so6t Dengue va sot xudt huyét
Dengue.
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EXPRESSION OF THE GENE REGION preM-env OF DENGUE VIRUS TYPE 2
IN PICHIA PASTORIS

PHUNG THU NGUYET, NGUYEN HONG THANH,
DINH DUY KHANG, TRUONG NAM HAI

SUMMARY

The Dengue fever is one of the most serious illnesses in many tropical and subtropical countries.
Laboratory tests are essential for diagnosis of the Dengue infection. The gene region preM-env of Dengue
virus type 2 containing about 2000 bp was amplified by using the RT-PCR method from the infected cell and
cloned in the pCR2.1 vector. This gene region was inserted in the pPIC9 vector for expression in the yeast
cells. The electroporation was used to transfer the recombinant plasmid (pPIC-D2) into P. pastoris cells. The
expressed full-length PrM-E gene in P. pastoris was identified by SDS-PAGE and Western-blot. It was shown
that the recombinant protein with molecular weight of approximately 79 kDa excreted into the supernatant of
culture when induced with 1% methanol after 3 days. The protein concentration expressed in P. pastoris was
estimated of 0.1-0.2 mg/ml by the comparison with the molecular weight of the protein marker. The result of
Western blot indicated that the recombinant protein PrM-E was able to bind with rabbit monoclonal antibody
specific to Dengue virus type 2. The purified recombinant PrM-E protein will be applied for producing the
diagnosis Kit of Dengue virus.

Ngay nhdn bai: 31-8-2004
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