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Nghién ciru thiét ké mo hinh lai phan tir, teng dung tao Kit chan
doan nhanh Virut Chikungunya
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TOM TAT
Trong nhirng ndm gan day, dich sét xuat huyét (SXH) c6 dién bién phirc tap, ty 1& t& vong
cao. Mét trong nhirng nguyén nhan gay SXH Ia virut Chikungunya (CHIKV). Viéc chin doan
nhanh va s&m mam bénh sé c6 ich cho cdng tac diéu tri va dw phong. Ky thuat lai phan ti trong
méi trwong 1dng da dwoc nghién cléu tlr lAu va cé nhiéu ng dung trong chin doan. Trong
nghién ctru nay, k¥ thuat lai ADN dwoc rng dung trong mé hinh chan doan plasmid ctia CHIKV.
Két qua: ky thuat lai cho dd d&c hiéu tuyét déi, véi nguéng phat hién ADN Ia 0,2 pmol/ul, thoi
gian cta phan rng lai chi cAn 1 phut. Do wu diém cta phwong phap lai trong méi trwdng 1dng 1a
thoi gian tién hanh nhanh, dé chinh xac cao, gia thanh thap nén ky thuat nay cé thé dwoc st
dung trong chan doan vi sinh vat m&c do phan te.
* T khéa: Virut Chikungunya; Lai phan tlr; AND; Chan doan phan t.

Hybridization model designing and implementation in a rapid
test for diagnosis of Chikungunya Virus

SUMMARY

Hemorrhagic fever outbreaks are complicated with high mortality in recent years. One of
potential pathogens is Chikungunya virus (CHIKV). Early quick test is essential for treatment and
epidemic prevention. Liquid hybridization is diversely implemented, especially in diagnostic field.
In this study, DNA hybridization technique was used in CHIKV plasmid detection. The results
showed that the technique gives a high accuracy, a high sensitivity (0.2 pmol/x) and a short time
consuming (one minute). Therefore, DNA hybridization technique in liquid environment could be
used in molecular microbiology diagnostic.

* Key words: Chikungunya virus; Hybridization; DNA; Molecular microbiology diagnostic.

PAT VAN PE 5] v&i s6 ngudi nhiém bénh 1én téi hang

' tram, hang nghin. SXH do Chikungunya

Virut Chikungunya thudc ho Alphavirus,  gang phat trién nhw mét bénh dich mang

lay sang nguoi qua vector truyén bénh la  tinh chét dia phwong tai nhiéu vung néng

muoGi Aedes. CHIKV lan dau tién dwoc phan  thgn cia chau Phi nhiét déi va khu vuc

lap nam 1953 tai Tanganyika (nay la& ngoai thanh cta chau A, véi kha nang dich

Tanzania) [2, 3]. Sau d6, mét sO vu dich xay ¢ thé quay lai sau nhidu ndm hodc tham
ra lién tiep tai chau Phi [2, 3] va chau A [4,  chi nhiéu thap ky véng bong [4, 6].

* Hoc vién Quén y
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Phan bién khoa hoc: TS. Tran Van Khoa
Bénh nhan (BN) nhiém Chikungunya thuwong

c6 triéu chirng sbt dot ngdt, kém theo dau
dau, dau co, ban dd, dién hinh nhat 1a dau
khép, tao nén tén cla virut. Chikungunya c6
nghia 1a “ubn cong” theo ngén ngir clia ngudi
thé dan Makonde viing cao nguyén Tanzania.
Mét sb triéu chirng it gdp hon nhuw nén,
xuét huyét. Da s6 BN khéi khong dé lai di
chirng va khdéng cé mién dich véi virut. Tuy
nhién, moét s6 dang man tinh c6 thé thay:
dau khép kéo dai, dbi khi co rdi loan tam
than va cam giac.

Cac trieu chwng trén thyc sy khdéng
khac biét rd6 & BN SXH do cac can nguyén
khac nhw virut Dengue, virut O’nyong-
nyong, virut Mayaro, virut Ross River, virut
Barmah Forest. Chinh vi vay, can cé cong
cu chan doan dd manh dé co thé chan doan
vi sinh vat chinh xac dén mdc dd loai va
chiing gay bénh. Nhirng théng tin day da vé
mam bénh ctia mdi vu dich sé giup ich cho
chén doan, diéu tri, d4c biét la dw phong.

Bén canh cac phuwong phap chan doan
cb dién nhw nudi cay-phan lap, cac ky thuat
mién dich hoc nhw ELISA, Western-Blot, ky
thuat lai phan t&¢ da dwoc nghién cltru tw
lau va c6 nhiéu ng dung trong chén
doan. Vé&i wu diém don gian, vat liéu chd
yéu 1a chudi oligonucleotide, thdi gian tién
hanh nhanh, dd chinh xac cao, ky thuéat lai
phan tr ngay cang dwgc st dung rong rai
trong y hoc. Nghién cru nay thiét k& mo
hinh chan doan CHIKV dwa trén kj thuat

lai ADN trong mai trwdng 1dng, tng dung
trong tao test nhanh chan doan mam bénh.

VAT LIEU VA PHUONG PHAP
NGHIEN cUU

1. Vat liéu nghién ctru.

* Méi lai ADN:

Thiét ké oligonucleotide dac hiéu voi
CHIKV va virut Dengue bang phan mém CLC
Genomics Workbench 4.0.3 (CLC bio, Pan
Mach) dwa trén co s& di liéu clda Trung tam
Théng tin Cong nghé Sinh hoc Quéc gia Hoa
Ky - NCBI (National Center for Biotechnology
Information) va Trung tam D@ liéu Mam
bénh Virut Hoa Ky - VIPR (Virus Pathogens
Resources).

Trinh tw cac oligonucleotide lai nhw sau:

CHIKV_A:

5-AGAGGGTTCCGTAACGGTACTCGG-3

CHIKV_B:

5- AAAAATAGCTGTGTCACGCGT -3

DENV_A:

5-CGGTGCTACATTGGAACTCGAGTGGG-3

DENV_B:

5’- CTCCGCGCTAATTGATAACATA -3

* Ching duong:

Cac chirng dwong, hay khuén cho phan
trng lai dwgre tong hop tai Trung tdm Sinh
hoa, Trwong Pai hoc Khoa hoc Malaysia
(CCB@USM). Nghién ctru nay st dung 2
khuén:

Temp_CHIKV:
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5’-CGAGACGCGTGACACAGCTATGTCCC
TTCAGGCACCGCCGACACAGCTATGTCCCT
TCAGGCACCGCCGAGTACCGCCACGGA-3’
Temp_DENV:

5-TATGGGTACATTTCAACTCGAGTGGG
ATGGGTGAAGCAGCTGCTTATGCTCACT
GGAGAAGCAAAAATGCTCCTTGATAACA
TA -3

2. Phwong phap nghién curu.

* Quy trinh lai ADN:

Phan (ng lai dwoc thiét ké gitra ting
oligonucleotide va khuén, sau do la
oligonucleotide va khudn vé&i 1 ul ADN néng
dd 10 pmol/ul, d&m HB dat thé tich phan
tng la 50 pl. Chu trinh nhiét dwa trén tai
liéu cia Joan H.M. Knoll va CS (2007) [1].
Nhiét d6 cta phan &ng tién hanh & hai
diéu kién khac nhau: 30°C va 50°C. Thoi

gian tién hanh phan &ng thay déi 1; 5; 15
va 30 phut.

* Thiét bj, hoa chét:

- Thiét bi: dung cu va thiét bi chuyén
dung cta Phong Vi sinh vat Y hoc va Mam
bénh, Trung tdm Nghién ctru Sinh-Y-Dwoc
hoc, Hoc vién Quan y, gbm: may luan nhiét
tw dong GeneAmp PCR system 9700 AB
(Applied Biosystems, Hoa Ky), may ly tam
lanh Mikro 22R (Hettich, Blrc), may soi va
chup gel Dolphin Doc (Waltec, Hoa Ky), b6
dién di.

- Hoa chat: héa chat chinh dwoc st
dung la dung dich dém HB (8x SSC; 0,5%
SDS), nwdc khr ion, thach agarose, SYBR-
green dé nhudém gel, thang ADN chuén do
hang Sigma cung cép.

KET QUA NGHIEN CUU

1. Phan (rng lai gilra oligonucleotide va oligonucleotide vé&i khuén virut Chikungunya.

1: Thang ADN 100bp

2: Chiing oligonucleotide CHIKV

3: Khudén Temp_CHIKV

4:-5: Oligonucleotide CHIKV_B, khuén Temp_CHIKV
6-7: Oligonucleotide CHIKV_A, khuén Temp_CHIKV
8-9: Oligonucleotide CHIKV, khudén Temp_CHIKV

San pham 27130bp

Séan phdm 17105bp

Khuén Temp_CHIKV 85bp
Oligonucleotide CHIKV_A 24bp
Oligonucleotide CHIKV_B 21bp

Hinh 1: Két qua lai ctia oligonucleotide phat hién plasmid khudn CHIKV.
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Oligonucleotide CHIKV bat c&p v&i khuén ADN Temp_CHIKV. San pham 1 do gan gitra
khuén ADN va 01 oligonucleotide, san pham 2 1a gan gitra khuén ADN va oligonucleotide
CHIKV.

2. Phan (rng lai ttrng méi va cip mai vé&i khuén virut Dengue.

1: Thang ADN 100bp

9: Chiing oligonucleotide DENV

8: Khudén Temp_ DENV

6:-7: Oligonucleotide DENV_B; khuén Temp_ DENV
4-5: Oligonucleotide DENV_A; khuén Temp_DENV
2-3: Oligonucleotide DENV; khuén Temp_DENV

San phdm 2~130bp

San pham 1-105bp

Khuén Temp_ DENV 85bp
Oligonucleotide DENV_A 24bp
Oligonucleotide DENV _B 21bp

2000p

100bn

Hinh 2: Ké&t qua lai cGa oligonucleotide phat hién plasmid khuén DENV.

Oligonucleotide DENV béat cap v&i khuén ADN Temp_DENV. San phdm 1: gén gira khuén
ADN va oligonucleotide, s&n phdm 2: gan gitra khuén ADN va oligonucleotide DENV.

3. Kiém tra bat cip chéo trong phan tng lai.

1: Thang ADN 100bp

2: Oligonucleotide CHIKV

8: Khudén Temp_ DENV

4:-5: Oligonucleotide CHIKV_A; khuén Temp_ DENV
6-7: Oligonucleotide CHIVK_B; khuén Temp_DENV
8-9: Oligonucleotide CHIKV; khuén Temp_DENV
10: Khuén Temp_CHIKV

11: Oligonucleotide DENV_A; khuén CHIKV

12: Oligonucleotide DENV_B; khuén CHIKV

13: Oligonucleotide DENV; khuén CHIKV

OWE10iF1 1128013

200bp
100bp

Khuon ADN 85bp
Oligonucleotide 21bp & 24bp

179



TAP CHi ¥ - DUQC HOC QUAN SU' SO 6-2011

Hinh 3: Két qua kiém tra bat chéo cla oligonucleotide.

Oligonucleotide CHIKV khéng bat cap véi khudn ADN DENV. Ngwoc lai, oligonucleotide
DENV khéng bat cap véi khuén ADN ctia CHIKV.

BAN LUAN

Dé phat hién virut, mét s phwong phap
thwe hién thwong quy & la bé nhw: phan lap
virut, phat hién virut béng ky thuat mién dich
dé&c hiéu va phat hién virut & mirc d6 gen bang
ky thuat khuéch dai chudi axit nucleic [1].

- Phwong phap phan 1ap virut tir dong té
bao mudi C3/36 van dwoc coi la tieu chuan
vang trong chan doan virut DEN va CHIK,
nhwng can khodng 7 ngay va can c6 la bd
trang bi tét, bdo ddm vo khuan tuyét déi
cung voi ky thuat vién trinh d6 cao. Hon
nira, viéc phan 1ap virut trén t& bao nudi cay
tr mau thuwdng khéng thanh cdéng do nudi
cdy CHIKV, DENV rat kho va néng do virut
trong mau thdp, nhat 1a & giai doan toan
phat ctia bénh.

- Phwong phap huyét thanh hoc phét
hién IgM va IgG khang CHIKV, DENV béang
ky thuat ELISA [4], tuy nhién mic dd dac
hiéu cla cac ky thuat mién dich phu thudc
vao mirc dac hiéu cua khang thé don dong.
Trén thuc té, van cé thé cé phan (ng chéo
gitba cac loai va chung virut khi phat hién
bang ky thuat mién dich.

- Phwong phap sinh hoc phan t&r dwa trén
phat hién trinh tw genome cula virut nhw:
RT-PCR, nested-PCR, RT-PCR. Cac phwong
phép nay c6 dd nhay rat cao, nhung gia
thanh dat, cAn c6 nhiéu trang thiét bj kém
theo cung ky thuat vién co trinh dd cao.

Ky thuat lai ADN cho d6 nhay cao. Két
qua cho thay: phwong phap nay cé thé phat
hién ADN & ndéng d6 0,2 pmol/ul. Hon niva,
dd dac hiéu cta phan &ng lai tuyét dbi do
oligonucleotide thiét ké dé& phat hién khudn
ADN CHIKV khéng bét cap véi ADN DENV
va nguwoc lai, oligonucleotide thiét ké cho
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khuén ADN DENV da khong bat cdp voi
ADN CHIKV. Phuwong phap lai con dé thyc
hién va cho két qué nhanh: chi can nhiét do
hang dinh 50°C va thoi gian 01 phat, tham
chi & nhiét @ 30°C trong th&i gian 15 phut,
két qud cta phan Gng lai da da dé phat
hién dwoc. Thoi gian tinh tir x& ly mau cho
dén doc két qua khoang 1 gi¢. Nhuw vay, ky
thuat lai ADN trong méi trwdng 16ng cé thé
dwoc ng dung, tdi wu hoa, lam co s& cho
viéc san xuét test nhanh chan doan mam
bénh & cdp d6 phan t& dwa trén trinh tw
d&c hiéu trén genome. Chan doan sém, kip
thoi sé gép phan nang cao hiéu qua cong
tac diéu tri va dw phong cla cac co sé y té.

KET LUAN

Thiét k& mé hinh chan doan CHIKV c6
thé dwa trén ky thuat lai ADN pha 16ng. Ky
thuat c6 kha nang phat hién ADN cula virut
& ndng dd 0,2 pmol/ul. Oligonucleotide va
khuén da thiét k& la dac hiéu trong phan
&ng lai. Ky thuat cé thé dwoc hoan hanh
trong thoi gian < 60 phut.
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