NGHIEN !:I'IU THIET KE VECTOR VA BIEU HIEN PROTEASE
CUA VIRUS CHIKUNGUNYA TREN HE E.COLI

TOM TAT

Virus Chikungunya (CHIKV) la mét alphavirus gay
ra cac vu dich sét xuét huyét véi cac biu hién sét,
phét ban, viém da khdp & Chau Phi va Chéau A. Nhiing
enzyme dugc mé héa bdi virus, nsP2-protease co6 vai
tro quan trong trong quéa trinh nhan Ién cta virus, bdi
vay day la protein dich dé phat trién tng dung cac
thuéc mdi trong diéu tri virus. Trong lugng phén tir cla
nsP2-protease khodng 45 kDa hoat déng nhur enzyme
papain va thuéc phan C-terminal clia nsP2. Trong
nghién cuu nay, gen ma hba protein nsp2-protease
duoc thiét k& va biéu hién tét trén hé E.coli va dinh
huéng tng dung trong kiém dinh thuéc khéng virus.

SUMMARY

Chikungunya virus (CHIKV) is a mosquito-borne
alphavirus that causes epidemic fever, rash and
polyarthralgia in Africa and Asia. Among the virus-
encoded enzymes, nsP2-protease is an essential
enzyme whose proteolytic activity is critical for virus
replication, so it is an attractive target for the
development of antiviral drugs. It is a protein of
approximately 45 kDa and the papain-like protease
activity resides in the C-terminal portion of the nsP2
protein. In this study, a recombinantCHIKVnsPZ2pro
were well expressed in Escherichia and for further may
be useful for future drug screening.

DAT VAN DE

Virus Chikungunya (CHIKV) la mét alphavirus gay
ra cac vu dich s6t xuat huyét véi cac biéu hién sét,
phat ban, viém da khép & Chau Phi va Chau A. Mic
du, n6é dudc phan lap tir nhiing nam 50 nhung nhiing
b&o céo vé dac diém dich t& ciing nhu 1am sang trong
vu dich gan day & an Do Duong, khu vuc Déng Nam
Chau A va dic biét & nudc ta bdo dong clia mot mat
bénh méi. Nhiéu bénh canh l1am sang dién bién nang
cho thdy nh&n su thi€u hut cac phuong phap diéu tri
virus mét cach hiéu qua. Cau trac clia CHIKV bao gém
cac protein tham gia céu tric va cac protein khong
tham gia cu trac. Trong nhiing protein khéng tham gia
cdu trac, protein nsP2-protease c6 vai trd quan trong
trong qua trinh nhan 1&n ciia virus. D& nghién clu va
phat trién cac thudc chéng virus, hau hét cac thudc
déu duoc thir nghiém trén mé hinh (¢ ché protease.
Bdi vay, protein nsP2-proteasae la mét trong nhiing
dich thr nghiém nham phat trién (ng dung cac thudc
méi trong diéu tri virus. Protein nsP2-proteasae la mot
enzyme c6 nhiéu chlc nang, trong luong phan t
khodng 45 kDa hoat dong nhu enzyme papain va
thudc phan C-terminal clia nsP2. D& thu dudc protein
nsP2-protease, trong nghién clu nay, gen ma hoa
protein nsp2-protease dudc thiét k& va biéu hién trén

VU XUAN NGHIA, NGUYEN THU THUY

hé E.coli. Két qua cho thay, khd n&ng biéu hién cla
protein nay la rat tét, md ra trién vong xay dung mé
hinh (ing dung kiém dinh thuéc khang virus.

CHAT LIEU VA PHUONG PHAP NGHIEN cUU

1. Tao vector biéu hién CHIKV protein nsP2-
protease tai t& hgp.

Tach dong gen ma hdéa CHIKV protein nsP2-
protease protein: CHIKV-Wue1 dudc nudi cdy va phan
lap tUr t& bao mudi C6/36. Toan bd Genome cla
CHIKV dugc tach chiét bdi kit RNeasy mini kit (Qiagen,
Blc). (ing dung k¥ thuat RT-PCR téng hop cDNA ciia
doan gen méa hoéa protein nsP2-protease. Trinh tu moi
tham gia phdn (ng: nsP2-protease-s 5'-
CACCACACTTTCCGGCGACCCGTG-3'; nsP2-
protease-as 5-CTAACATCCTGCTCGGGTGACCTG-
3’; Phan (ing RT-PCR dudc thuc hién theo huéng dan
cla nha san xuat véi mot s6 thay ddi dé t6i uu héa
diéu kién phan (ing. Thanh phan tham gia phan (ng
RT-PCR bao gém: 5x Qiagen Onestep RT-PCR buffer
x 5ul, dNTP 10mM/ul x 0,4, cdp mdi 10pmol/ul x 1l
(méi primer), enzyme tag-polymerase x 2,5U, RNA clia
virus va nudc khit ion RNAfree vira @i 50ul. Chu trinh
nhiét dugc thuc hién theo 45 C trong 45 phut cho
chuyén ddi tir RNA sang cDNA. Tiép dén 1a 95°C trong
2 phut va 40 vong clia cac giai doan: dubi xoén 6 94
°C trong 30 s, bam méi 55 °C trong 1 phut, kéo dai
72°C trong 1 phut. Cudi cling la giai doan kéo dai 72°C
trong 10 min. Sau khi nhan 1&n, s&n phdm PCR dudc
chay trén Agarose Gel 1,2% & 100v va dudc chup trén
hé théng may doc gel.

San pham PCR dugc gan vao vector pCRII topo
(Invitrogen, Germany), sau d6 gen ma héa cho protein
nsP2-protease dudc gin vao vector biéu hién protein
pET200/D (Invitrogen, Germany). Két qua, plasmid
pET200/D- nsP2protease dugc sU dung biéu bién
protein tai t& hop ciia virus.

2. Biéu hién va phan tich protein nsP2-protease
tai t& hop.

Bién nap plasmid vao t&€ bao BL21 star, nudi cay t&
bao trén dia thach LB chia khang sinh kanamycine
(50ig/ml) qua dém. Lay mét colony don 1é cho vao 3ml
dung dich LB chla khang sinh kanamycine (50ig/ml).
Lac G qua dém & 37°C. Ngay hém sau, 18y 500il cho
vao 10ml dung dich LB chifa Kanamycine. Lic, U &
37°C trong 2 gid dén khi dat mid-log (ODgy, 12 0.5-0.7).
Cho IPTG v6i néng dd cudi cung la 1mM vao dung
dich nudi cdy. Tai cac thdi diém 0, 2, 4 gid lay 1ml
dung dich t& bao, phat hily t& bao bang siéu am. Dich
phan hdy dugc ly tam, phan nuéc ndi va phan can t&
bao dudc phan tich bdng SDS-PAGE khi nhuém
coomassie blue va Western blot st dung khang thé
khang HIS-Tag.
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KET QUA VA BAN LUAN

1. Tach dong va tao vector biéu hién protein
nsP2-protease tai t6 hop.

Dua trén khuoén RNA cla virus, cDNA doan gen ma
héa protein nsP2-protease dudc téng hop bing phan
(mg RT-PCR. San pham la doan DNA c6 kich thuéc
khoang 1100bp (hinh 1).

Gen ma hoba protein nsP2-protease dugdc khuyé&ch
dai va gén vao vector pCRII. Trinh tu clia gen ma héa
dugc xac dinh qua gidi trinh tu. Sau d6, gen ma hoa
ti€p tuc dudc gan vao vector pET200/D. Vector nay
dudc st dung biéu hién protein nsP2-protease tai t&
hop.

6HIS
10000 —>

| nsP2-Protease

=
—

1200 >~ o «— PR

pET200/D-Topo

123
Hinh 1: San pham PCR clia gen ma héa protein nsP2-protease va
s0 dé vector biéu hién protein tai to hop

2. Biéu hién protein tai té hop nsP2-protease

Plasmid pET200/D- nsP2protease dugc bién nap
vao E.coli BL21 star va biéu hién protein tai t6 hop.
Biéu hién protein dugc phan tich bdi SDS-PAGE va
Western blot (Hinh 2)
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Hinh 2: (A). Protein tai t6 hop nsP2protease duigc phan tich bing

SDS-PAGE. Lane 1: Protein marker; lane 2,3,4: protein biéu hién

sau 0, 2, 4 gid; lane 5: protein c6 trong can té bao; lane 6: protein
trong nudc néi.

(B). Protein tai t& hap nsP2protease dugc phén tich béng Western
blot. Lane 1, 2, 3: protein biéu hién sau 0, 2, 4 gid; lane 45 protein
c6 trong can t& bao; lane 5: protein trong nudc néi.

Protein tai t& hdp sau khi biéu hién dugc phan tich
béng SDS-PAGE nhudm Coomassie blue. K&t qua cho
thay, protein tai t8 hdp dudc biéu hién sau 2, 4 gid khi
cho IPTG vao trong dich nuéi. Nhung biéu hién ré nhat
la sau 4 gid G lane 4(A). Trong dich can t& bao va dich
ndi, protein tai t& hop c6 nhiéu trong dich can té& bao,
trong khi d6 trong dich ndi c6 rat it. Tuy nhién, dé&
khang dinh chic chan, protein tai t8 hop dudc phat
hién bang phuong phap Western blot st dung khang
thé khang HIS-Tag. K&t qua cho thdy tuong tu nhu
SDS-PAGE. Dac biét, trong dich néi khéng phat hién
protein tai t& hap.

Diéu nay cho thay, Protein tai t6 hdp nsP2protease
khi dugc biéu hién trén hé E.coli |3 protein khong hoa
tan va biéu hién ré nhat tai thdi diém sau 4 gid gay kich
hoat béng IPTG.

KET LUAN

Nghién cliu da thanh cdng thiét ké vector biéu hién
Protein tai t6 hop nsP2protease trén hé E.coli BL21
Star. Plasmid nay biéu hién protein tai t5 hop manh
nhat tai thoi diém sau 4 gid kich hoat bang IPTG.
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