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Xay dung quy trinh realtime RT-PCR phat hién Zika va
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Establishing a novel realtime RT-PCR to detect Zika and Chikungunya
viruses
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Tom tat

Muc tiéu: Xay dwng quy trinh realtime RT-PCR phat hién Zika (Z/IKV) va Chikungunya
(CHIKV). béi tuong va phuong phap: Mau chirng dwong ZIKV do NIHE, CHIKV do Té chirc Y té
Thé gi¢i (WHO) cung cp va céac virus khac duwoc siv dung trong nghién ctu nay. Dé danh gia
ngudng phat hién, dd nhay ky thuat realtime RT-PCR, nghién ctru si¢ dung mau RNA ching
dwong pha loang tir 10%+10° copies/ul. M6i va probe duogc thiét ké dwa trén trinh tw tham chiéu
trén ngan hang gen. Do dic hiéu ctia phwong phap duwoc danh gia dwa trén kha nang khong bat
chéo v6i cac virus khac. Mot phan (rng khuéch dai ndi chudn dé danh gia hiéu qua tach chiét va
hiéu suét khuéch dai clia phan ng realtime RT-PCR. Két qua: Ngwéng phat hién ZIKV va CHIKV
twong rng 5 va 3 copies/pl twong dwong 500 va 300 copies/ml. D6 nhay va d6 dac hiéu twong
ng 95%, 100%. Két luan: Da thiét 1ap thanh cong quy trinh realtime RT-PCR phat hién virus Zika
va Chikungunya vé&i d6 nhay, dé dac hiéu ky thuat cao.

Ttr khéa: realtime RT-PCR, Zika virus, Chikungunya virus

Summary

Objective: To establish of a real-time RT-PCR method for the detection of Zika and
Chikungunia viruses. Subject and method: This real-time RT-PCR-based method is for the
amplification of target genes, using relevant negative, ZIKV and CHIKV controls that were
provided by NIHE and WHO, respectively. Detection limits and sensitivity were determined by a
range of spiking assays from 10°+10° copies/ul. Result: Our data demonstrated that the LOD of
our newly developed method for detecting Zika virus and Chikungunia virus were 5 and 3 RNA
copies/yl that are equal to 500 and 300 copies/ml. Specificity and sensitivity were 100 - 95%,
respectively. Conclusion: A real-time RT-PCR assay for the detection of Zika virus and
Chikungunia virus was succesfully established.
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1. D3t van dé

Virus Zika (ZIKV) thuéc chi Flavivirus, ho
Flaviviridae dwoc phan 1ap va mé ta lan dau tién
vao nam 1947 tlr khi Rhesus séng trong rirng
nhiét d&i cung tén Zika tai Uganda [1]. Virus nay
lay lan qua trung gian mudi va thwdng gay nhiém
trung nhe & nguwoi Ion nhw sbt, dau khép, phat
ban. Tuy nhién, ciing cé thé gay nén nhirng bién
chirng nghiém trong nhw héi chirng Guillain-Barré,
viém mang n&o, mét thinh gidc va viém mang bd
dao. Hién tai, viéc bung phat virus nay cho thay n6
la lién quan t&i di tat thai nhi & nhirng ba me dang
mang thai nhiém virus Zika [2]. Mét loai khac ciing
lay truyén qua muéi 1a virus Chikungunya (CHIKV),
mét anphavirus thudéc ho Togaviridae, dwgc phan
lap dau tién trén ngudi ndm 1952 tai Tanzania [3].
Chu yéu lay truyén sang ngudi bdi 2 loai mudi
Aedes agypti va Aedes albopictus. Ciing gidng
ZIKV, cac triéu chirng thwdng nhe, xuat hién sau
thdi gian G bénh tir 2 - 7 ngay. Cac triéu chirng
bién méat trong vong mét tudn sau d6, tuy nhién,
dau khép co thé ton tai @ mot sb bénh nhan cho
dén mot vai nam sau [3, 4]. Hai virus nay thuong
xuét hién cing & mét vung dia ly va gay ra triéu
chirng bénh twong tw nhau, do dé viéc chan doan
phan biét hai tac nhan gap khé khan. Thém vao
ds, xét nghiém huyét thanh hoc cé thé gap kho
khan do gap phai phan (rng chéo gilra cac loai
flavivirus khac hay déi véi virus Chikungunia chi
dwoc phat hién & ngay 2 hoac 3 cho t&i ngay thi
15 sau khi bénh nhan co biéu hién sbt [5]. Dé ting
hiéu qua chan doan, phwong phap realtime RT-
PCR duwoc st dung wu tién hon ca véi nhiéu wu
diém nhu giai doan chan doan sém t» ngay 0 véi
virus CHIKV hay nguy co nhiém chéo thap, do
nhay va dd dac hiéu cao va c6 thé dinh lwong
duoc n6ng dd virus. Do do, nghién clru nay thuc
hién véi muc tieu: Téi wu hoéa diéu kién realtime
RT-PCR chén doén virus ZIKV va CHIKV.

2. B6i twong va phwong phap
2.1. Béi twong

Nhom chirng duwong: St dung cac mau RNA
ching ZIKV tr NIHE va CHIKV do WHO cung
cdp. uncRNA ching dwong dwoc téng hop
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invitro t plasmid pIDTBlue mang day du doan
gien dich lién két voi vung T7 promotor.

Nhém chirng am: Nham kiém tra 6 dac hiéu
cla cac bo mbi thiét ké, dé tai str dung cac mau
RNA dwoc tach chiét tr cac virus khac nhw
Dengue (DENV), cum A, virus viém gan E (HEV),
viém gan C (HCV), HIV.

2.2. Nguyén vt liéu va thiét bj str dung

Cac hoa chat: 108@Uzol, ethanol 70%,
isopropanol, chloroform, enzyme phién ma
nguwoc reverse transcriptase Fermentas - My,
Master-Mix QuanTitech probe Realtime PCR.

Céc trang thiét bi thwéng quy clia xét nghiém
sinh hoc phan t&r: TG an toan sinh hoc cip 2, may ly
tdm, may phan tich real-time PCR- Cycler 7500
Fast-Real-Time-PCR System, Applied Biosystems,
CFX96-Biorad.

2.3. Phwong phap
2.3.1. Thiét ké mbi va mau do

Céac cap mdi don dwoc thiét ké bat cap dac
hiéu vao cac khu vwc bao tdn cao cho mdi loai
nhw cac gien ma hdéa cho protein déc t6 dac
trwng cla loai. Cac cap mbi khéng bat cap chéo
v&i nhau (khi thwc hién phan &ng realtime RT-
PCR cho néi chuan).

CAu tric gen ZIKV gbm soi don RNA dai
khoang 10,794bp v&i hai vung khong ma hoa la
5' va 3' NCR (non-coding regions). Bao gébm cac
protein C (capsid), mang tién than (prM), vé (E),
va céac protein khéng ciu tric khac (NS1-NS5).
Cac protein khong cau tric NS1, NS3, va NS5 13
nhirng protein kich thwéc 1én va cé tinh bdo ton
cao trong khi protein NS2A, NS2B, NS4A va
NS4B la nhirng protein nhé hon va ky nwéc.

CHIKV la mét virus c6 vo, duwdng kinh virion
khodang 70nm va c6é hé gen la doan RNA soi
don, dwong, dai khoang 11,8kb [7]. B6 gen bao
gdm dau 5 ving methyl héa khéng dich ma
(UTR), tiép theo 1a doan RNA ma héa cho 4
protein khéng cAu trac (NsP1-4) va 5 protein cu
trac (C-E3-E2-6K-E1), va dau 3’ 1a dudi poly-A.
Trong nghién cru nay, c6 hai bd méi duwoc thiét
ké dac hiéu cho target la virus Zika va virus
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Chikungunia. M6t bé mdi ndi chudn Rnase P
duwoc st dung kiém soat qua trinh tach chiét va
hoat déng cla enzyne phién ma nguwoc. Chiang
t6i s dung phan mém tin sinh hoc VectorNTI
10.0 dé thiét ké moi va mau do. Virus Zika dwoc
thiét ké vao viing vé gen NS2b (trinh tw méi xudi:
5’_

TGATGACCATCTGTGGCATGAACCCAATAGC

CAATAGCC-3’; moi nguoc: 5-
AGGCACATCCCATAGA
GCACCACTCCTTTTTC-3; mau do: FAM-

CCACGCTCCAGCTGCAAAGGTAC-BHQ-3).
Mbi/probe virus Chikungunia dwoc thiét ké
vaoo viung v gen E1 (méi xudi: 5-
GACCATGCCGTCACAGTTAAG-3; mdi nguoc:
5-CAGTACCAGTTGTGTATTAGC-3; mau do: 5-
FAM-TCGCCAAATTGTCCTGGTCTTCC-BHQ1-
3'. Médi/probe noi chuan dwoc st dung theo CDC
RnaseP, nhém nghién ctru d6i kénh mau dé phu
hop v&i  thi  nghiém: (M6  xudi: 5-
AGATTTGGACCTGCGAGCG-3"; mdi nguoc: 5-
GAGCGGCTGTCTCCACAAGT-3’; probe: 5-HEX
- TTCTGACCTGAAGGCTCTGCGCG - BHQ-1-3)

[6].

2.3.2. Téi wu diéu kién phan tmg va danh gié
dé nhay, db dac hiéu ky thuét realtime RT-PCR

Mau ARN tach chiét dwoc do ndng do va do
sach & bwédc séng A280, ty & d6 sach
A260/A280 trong khoang 1,9 - 2,1. Néng dd ARN
st dung 5 - 10ng/phan rng phién ma ngwoc RT-
PCR.

Do trong nghién clru str dung Mater mix
Qiagen da dwoc hang t6i wu néng dd dém. Do
do, nghién clru tap trung vao tdi wu hai yéu t vé
néng d6 va nhiét d gdn modi. Néng doé modi dwoc
cua ZIKV va CHIKV dwoc khao sat trong khoang
100 - 600mM/phan (rng, néng dd Probe dwoc tbi
wu sao cho gia tri dRn dat murc cao.

Trai véi muc tiéu khuéch dai gen dich cla hai
virus trén, viéc tdi wu ndng dd moi/probe clia nodi

3. Két qua

chuan dwoc hwdng tdi viec ndng do toi thiéu can
str dung dé dat muc tiéu khuéch dai dwoc gen nodi
chuén t6t ma khéng anh hwéng téi tin hiéu cua
gen dich.

Nhiét d& gan mdi thich hop dwa vao khoang
bién thién ctia nhiét d& Tm mdi ly thuyét + 3°C,
V@i trinh ty mdi & trén Tm dworc tinh 1a 60 + 3°C.
TAt cd ca thr nghiém nay dwoc danh gia trén
cung mét ndng d6 chirng dwong [7].

DPd nhay chan doan dwoc tinh toan dwa vao
panel mau chuan danh gid d6 nhay 1a 20 mau
chirng dwong va panel mau chuan danh gia do
dac hiéu 1a 20 mau RNA tach tlr cac mau lam
sang trén bénh nhan nhiém cum A, Dengue, HIV,
HCV. Mau chirng dwong va bénh phdm dwoc
tach chiét RNA béng dung dich 108@Uzol va Kit
Qiagen Viral Mini Kit (Qia, Germany). Thé tich
tach chiét 200yl mau, théi trong 100ul water
RNA/DNA free.

Pé xac dinh dwoc ngudng phat hién (LOD) ky
thuat, stv dung mau RNA tir ching. Cach tinh sb
ban sao RNA duorc tinh theo cong thirc tinh cla
QIAGEN [8].

6,022 x 103 [copies / mol] X concentration [g /MIRNA ]

RNAcopies /ul =
MV [ g/ mol]

D6 nhay ky thuat dwgc danh gia trén dai pha
loang ttr 105+10° copies, trong dé tr 10" copies/pl
chung t6i pha loang thanh 5 copies, 3 copies va 1
copies/yl. Gii han phat hién 1a néng dé pha loang
thdp nhat cho két qua dwong tinh trén 95% mau
chay.

2.4. X ly va phan tich sé liéu

Nghién ctru st dung phdn mém Vector NTI
10.0 dé phan tich da hinh kiéu gen t& cac trinh ty
trén ngdn hang gen cua cac ching ZIKV va

CHIKV. S dung phan mém SPSS 16.0 phan tich
cac chi sb ky thuat.

3.1. Két qua tbi wu nhiét dé phan irng realtime PCR va méi ndi chuan
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Hinh 1. Két qua tbi wu nhiét do gan moi
clia phan (rng realtime PCR phat hién ZIKV két hop v&i méi ndi chuén

Viéc khao sat nhiét do gan moi dwa trén dai nhiét do tinh toan ly thuyét Ia 60 + 3°C. Két qua cho
th4y tin hiéu khuéch dai cho gen dich & cac dai nhiét dd khdo sat déu lén tét va dat gia tri Ct tot nhat
& nhiét d6 60°C (Hinh A); Cac dinh Melting curve chirng té viéc khuéch dai PCR 13 d&c hiéu (Hinh B).

3.2. Két qua téi wu nébng dé moi, probe st dung

Theo hwéng dan (Morrison, 2010), dé tbi wu néng d6 méi str dung cho phan ng realtime PCR,
khodng ndng dd khuyén céo tr 50 - 600nM. Néng dd mdi dwoc lwa chon ddm bao hai yéu cau: Néng
dod khong dwoc qua cao dan téi dw thiva nguyén liéu la tao primer dimer va dam bao gia tri Ct dat
dwoc thap nhat. Trai lai, viéc t6i wu khuéch dai chirng ndi IC, nhém nghién ciru sé thuc hién ndng d6
moi/probe sir dung phai nhé nhat d& ddm bao tin hiéu ndi chudn dwoc khuéch dai ma khéng canh
tranh nguyén liéu v&i ZIKV hodc CHIKV. Két qua cu thé nhw sau:

G Khao sat nong dd maoi ZIKV/CHIKV/IC

tri Ct

26

——— "

24 ; o c_-ﬂ—_ﬁﬁﬁh s'”"‘“““-'fuuh.:__ _— _=-J-;_:~-—-'4"'=''_Wsgﬁ

22 O B = i

20

18

100 mM 300 mM 500 mM 600 mM
o= (Gid tri Ct ZIKV === Gi3 trj Ct CHIKV Gia tri Ct IC-RaseP

Hinh 2. Két qua Iwa chon néng d6 mdi realtime PCR phat hién don gien dich ctia ZIKV va mbi ndi chuén
Nhan xét: Biéu dd trén cho thiy, & ndng dd 500mM gia tri Ct 1én thdp nhét & ca hai ZIKV va
CHIKV. Béi v&i nodi chuan, ndng dé 100mM la gia tri thich hop d&m bao cho tin hiéu ndi chuan.
Tiép theo, nhdm nghién ctru tién hanh téi wu néng dd probe sao cho dRn dat gia tri cao nhét, két
qua cho thdy, & ndng d6 250mM la diéu kién tdi wu cho ZIKV va CHIKV, ndng do probe cho IC I
100mM. Cu thé hinh du6i day:
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Hinh 3. Két qua xac dinh ndng d6 probe cho phan (rng phat hién ZIKV va ndi chuén
Sau khi tim dwoc ndng dé moi/probe thich hop, thuc hién trén cac mdi va probe dé nong do cubi
cuing dat nhw trén theo cép (ZIKV, IC) va (CHIKV, IC) dé danh gia m&rc d6 anh hwéng ctia mdi IC véi
Target, két qua nhw sau:

Amplification Amplification
wl. . A.CHIKV khéng c6 IC T wf o CHKVeolC
0 1‘E 2‘7 0 -1‘0
Amplification Cycles
1400 ; 3 o 140 TRTRTSNPRENY. FORTS
B..ZIKV khéng €6 1€ oo ZHNEOAC v o
2 80 : S :
400
200
0 1 20 e 0 40

Hinh 4. Két qua realtime PCR cla hén hop mbi/probe ctia ZIKV két hop vé&i ndi chuan.

Nhw vay, diéu kién t6i wu khuéch dai phan (ng realtime PCR trong nghién ctru nay la: St dung
5ul RNA/phan rng phién ma nguoc RT-PCR; str dung 5ul cDNA cho phan trng realtime PCR. Trong
diéu kién nhiét do 95°C, 15 phut; (95°C, 15 giay; 60°C, 60 giay) x 45 chu ky. Néng d6 méi, probe cho
ZIKVICHIKV twong ¢ng 500mM, 250mM. Phan trng két hop nodi chuadn khéng anh hwéng téi hiéu
suét phan (rng khuéch dai virus nhwng van dam bao tin hiéu nédi chuan.

3.3. Két qua xdc dinh ngwéng phat hién, dé nhay, A6 dac hiéu ky thuat

Néng d6 OD virus dwoc xac dinh bang may nanodrop vé&i gia tri ZIKV (35ng/ul) va CHIKV
(38,25ng/ul). T cong thirc trén do duwgc sb ban copy RNA, tién hanh pha lodng theo dai 105+10°
copies/pl.
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Hinh 5. Két qua realtime PCR trén cac dai pha loang 10°+10° copies RNA ZIKV va CHIKV

Nhén xét: Két qua cho thay, & ngudng 10° copies RNA/ul ZIKV, CHIKV ky thuat cé thé phat hién
duwoc. LOD dwoc wéce tinh bang kha nang phat hién ndng do téi thiéu ma ky thuat cé thé phat hién
duoc voi do tin cdy 95% bang cach I&p lai 20 1an véi mot dai nbng d6 quanh ngwéng phat hién. Theo
cong thirc LOD = mean + 3SD cho thdy: LOD ZIKV dat 5,0 copies RNA/ul (95%,1 + 10) twong dwong
500 copies/ml; LOD CHIKV dat 3 copies RNA/ul (95%,1 + 10) twong dwong 300 copies/ml.

Do dac hiéu kj thuat dwoc danh gia dwa trén kha nang bat chéo khéng dac hiéu véi cac virus
RNA 8 mau méi loai virus cam A, HEV, HCV, DENV, HIV. Két qua cho thay, cac mau RNA virus khac
déu khéng cd tin hiéu khuéch dai véi d6 dac hiéu dat 100%. Két qua cho thdy cac bd mdi ching toi
thiét k& cé dd dac hiéu cao, khdng nham 1an véi cac mam bénh khac ciing nhw RNA cla bd gen
ngwoi. Hinh anh minh hoa dwéi day:

Amplification Ampiificaon

LA CHIKV1\ . / ; w0 B. ZIKV\

N 500

... RNA céc ching virus khac. | . . Zx RNA cic chiing virus khac

ccccccccccc

Hinh 6. Két qua realtime PCR mdi ZIKV/CHIKV trén cac virus khac

Nhén xét: Qua két qua cho thay khang cé két Pé thiét lap dwoc quy trinh realtime RT-PCR
qua duong tinh gia ndo duoc ghi nhan trén cac  trwdc hét chung t6i phai téi wu cac diéu kién nhw
bénh pham thd nghiém. néng d6 méi, nhiét dd. Két qué cho thay khi thir

. . nghiém realtime PCR cac tin hiéu huynh quang
4. Ban luan

dep, rd6 nét, dRn cao. Viéc danh gia dd nhay,
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nguwdng phat hién dwoc tién hanh trén cac dai
RNA pha lodng dwoc tach chiét tr ching. Két
qua cho thdy ky thuat cé dd nhay cao, xay dung
dwong chudn cho hiéu suédt phdn (ng cao
CHIKV (R? = 0,999), ZIKV (R? = 1). Gia tri LOD
clia ZIKV va CHIKV la (5 va 3 copies/ul) twong
&ng 500 va 300 copies/ml. K&t qua clia nghién
clru tvong dwong véi nghién clru ciia Corman
va cong sw (2016) v&i LOD (2,1 copies/pl) [9]. So
sanh vo&i nghién clru cia Wang SM va cong su,
2016 v&i dé nhay LOD dat 3,5 RNA copies/ul va
gia tri R? = 0,0992 [10]. Két qua danh gia dé dac
hiéu dat 100%, khdéng cé sw bat chéo khéng dac
hiéu nao gitra mdi phat hién ZIKV hay CHIKV véi
cac virus khac nhv DENV, cum A, HEV, HCV,
HIV, nghién ctu nay ciing phu hop véi két qua
cua nhém tac gia Wang SM (2016) [10].

Viéc bd sung ndi chudn dwoc chu trong,
nham kiém soat chat lwong RNA tach chiét. Dua
trén trinh ty gien RaseP cua CDC, nhém nghién
ctu da thiét 1ap phan (rng da mdi két hop mdi
dich va néi chuan, gia tri Ct ndi chuadn méau trong
khodng 25 < Ctc < 36 & khoang chap nhan
duwoc.

5. Két luan

Phwong phap realtime RT-PCR phat hién
ZIKV va CHIKV da duoec thiét 1ap thanh cong voi
ngudng phat hién twong wng la 5 va 3 copies/pl.
Do nhay = 95%, d6 dac hiéu dat 100%.
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