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Tom tat

Bénh tay chan miéng (TCM), thuong gap & tré dudi 5 tudi, gay ra boi cac chang vi rat
thuoc ho enterovirus, trong d6 hai tac nhan chinh 1a Coxsackievirus A16 (CVALG) va
Enterovirus 71 (EV71). EV71 va CVAL16 c6 thé gy nén cac bién ching nhu viém nio,
viém co tiém, dan dén tir vong. Cho dén nay, vin chua c6 vac xin va thubc dic hiéu tri
EV71 va CVA16. Vi thé viéc phat hién chan doan nhanh hai loai vi rit ndy Ia rat cp thiét.
Phuong phép phat hién bénh hién nay chu yéu dua vao triéu ching 1am sang, ki thuat sinh
hoc phan tir RT-PCR dang 12 tiéu chuén vang dé chan doan TCM. Tuy nhién, RT-PCR doi
hoi thiét bi phirc tap, dit tién va chi 6 thé thuc hién trong diéu kién phong thi nghiém.
Trong khi d6, RT-LAMP thira huong tat ca wu diém cua RT-PCR vé do nhay, tinh dic
hiéu; hon nita, ki thuat lai don gian va dé thuc hién. Trong nghién ctu nay, qui trinh RT-
LAMP duoc t6i wu c6 kha ning phét hién EV71 va CA16 véi gisi han 1 fg dbi véi EV71
va 10 fg dbi véi CA16; phan mg duoc thyuc hién tai nhiét do cd dinh (60°C) trong 35 phit;
két qua co thé dugc xac dinh bang méat thuong théng qua mau sic cua phan tng thé hién
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1 Tong quan

Tay chan miéng (TCM) l1a bénh truyén nhiém phé bién
& tré nho véi cac triéu chimg dic trung sét, loét trong
miéng va mun nudc trén ban tay va ban chan [1]. Bénh
cha yéu do hai tac nhan thugc ho enterovirus gay ra la
human enterovirus 71 (EV71) va coxsackievirus A16
(CVAL16) [1]. Pay la loai bénh c6 kha nang lay lan
nhanh tao thanh dich bénh va c6 kha niang dan dén tu
vong Véi cac bién chirng nang lién quan dén viém mang
ndo, viém co tim, viém phoi cap [1-3]. Vi thé viéc phat
hién va phan biét nhanh nhiém EV71 va CVA16 dé dua
ra phuong phap diéu tri 1am sang va kiém soat bénh kip
thoi 1a rat cap thiét do hién nay chua c6 vac xin hoic
thudc khang vi rat dac hiéu cho cac truong hop nhiém
nang.

Hién nay, chan doan EV71 va CVA16 trong phong thi
nghiém bao gdbm phan lap vi rat, phat hién khang thé
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dac hiéu véi vi rat va phat hién trinh tu gen cua vi rat
bang ki thuat khuéch dai axit nucleic [4,5]. EV71 va
CVAL16 c6 thé duoc phan lap tir nhiéu mau bénh pham
khéc nhau, luén can (1 - 2) tuan dé c6 két qua [5]. CAc
xét nghiém IgM dua trén ki thuat mién dich enzym da
dugc phét trién [5-6], nhung nhirng xét nghiém nay doi
hoi thiét bi chuyén dung va can miu huyét thanh, rat
kho thu thap tir bénh nhén tré so sinh. Cac xét nghiém
PCR phién ma nguoc (RT-PCR) va realtime RT-PCR
(RT-qPCR) dwoc xem la tiéu chuan vang trong chan
doan phat hién EV71 va CVA16. Tuy nhién, céc
phuong phap nay doi hoi thiét bi chuyén dung, dit tién
va ki thuat vién c6 kinh nghiém, vi thé chi ¢ thé thyuc
hién trong khu vuc thi nghiém chuyén biét, han ché
trong chan doan tryc tiép.

Phuong phap khuéch dai dang nhiét qua trung gian
vong lap (LAMP) la mot phuong phap khuéch dai
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nhanh chong va don gian duoc md ta lan dau tién vao
nam 2000 [7]. Phuong phap nay hoat dong trén nguyén
tac caa phan ¢ng dich chuyén soi véi cac cau trdc vong
Iap lai, va toan bo phan &ng khuéch dai dién ra lién tuc
trong diéu kién dang nhiét [7]. Trudc day, cac phuong
phap LAMP dé phat hién céc loai vi rit khac nhau da
duoc phat trién, bao gom vi rut sét xuat huyét type (1 -
4) [8], vi rat viém ndo Nhat Ban [9], vi rut cim gia cam
H5 va H7 [10], vi rat cim dai dich HIN1 nam 2009
[11], vi rat Marburg [12], vi rat Ebola [13], vi rat gay
bénh 1& mdm long mong [14], va vi rit herpes simplex
1 [14]. Tat ca cac xét nghiém nay déu cho thay do dac
hi¢u, hi¢u qua va do nhay cao twong duong hoac cao
hon so vé6i xét nghiém PCR. Ddng thoi lwong san pham
LAMP tao ra trong phan tng c6 kha nang lam thay doi
pH cua phan ung, viéc két hop chi thi pH trong phan
tng c6 thé doc nhanh két qua phan ng bang mat
thuong véi su thay doi mau cua phan tng. Nhiing
nghién ciru trude ddy cho thiy tiém niang cia LAMP
nhu mot phuong phap chin doan thuong quy dbi véi
céc bénh truyén nhiém do vi rt trong phong thi nghiém
bénh vién.

Trong nghién cuu nay, phuong phap RT-LAMP
nhim vao gen VP1 cia EV71 va CVAL6 di duoc

Bang 1 Céc trinh tu sir dung trong nghién ciru

phat trién va danh gia so bd cac mau RNA bénh
pham, két qua xét nghiém cé thé quan sét truc tiép
bang mit thuong thong qua sy hién dién cua chat chi
thi mau pH c6 trong phan tng. Két qua chang minh
rang RT-LAMP c6 do nhay va do dic hiéu cao, c6
thé tré thanh mot phuong phép thay thé hitu ich trong
chan doan 1am sang.

2 Phuong phap

2.1 Thiét ké moi

Trinh tu gen VP1 c6 tinh phan biét cao gitra cac
serotypes cua Enterovirus, vi thé VP1 duoc lua chon
lam trinh ty muc tiéu phat hién EV71 va CVAL6. Trinh
ty VP1 caa EV71 va CVAL6 duoc phan tich bang
NCBI BLAST xac dinh ving trinh tu bao tén. Ving
trinh ty bao ton cho tiring muc tiéu EV71 va CVA16
duoc phan tich bang phan mém thiét ké moi LAMP —
PrimerExplorer /5, bo mdi sau khi duoc thiét ké, kiém
tra tinh dic hiéu ciing nhu kha ning hoat dong bang
eLAMP va NCBI BLAST. Trinh tu cia cac mdi va
doan trinh tu muc tiéu khuéch dai dwoc thé hién trong
Bang 1, duoc tong hop boi IDT (Singapore) va sir dung
cho toan bo nghién cu.

Tén Trinh tw 5°-3°
EV71 _F3 1 TTGTCCCACAATTGCTCCA
EV71_B3_1 CCGAATGTGGGATATCCGTC
EV71_FIP_1 GTGGCGGTTTGCCATGCAAG-TATGTTTGTGCCACCTGGAG
EV71_BIP_1 ACCCCTCGGTTTTTGTCAAGCT-ATAAGCACTCGCAGGTGAC

EV71_LoopF 1

CCCTAGAATCAGGCTTAGGGG

EV71_LoopR_1 CCCTCCATCGCAGGTTTCAG

CAl6_F3_1 TTTAGCCGTGCCGGTCTT

CAl6_B3_1 GCAGTAATTGGGGGACTAGC

CAl6_FIP_1 TCCCATCAGGTCGATGTCCCAA-TACAATGCCCACCACAGGT
CAl6_BIP_1 CTGCGGCGGAAATGCGAATT-CCATTGGGTTTGGCTACGA

CA16_LoopF_1

AACCATCTGTGTTCTGTGT

CAl16_LoopR_1

GTTTACCTACATGCGTTTTGA

EV71_gblock

ACTTTTGTTGCGTGCACACCCACCGGGGAAGTTGTCCCACAATTGCT
CCAATATATGTTTGTGCCACCTGGAGCCCCTAAGCCTGATTCTAGGG
AATCCCTTGCATGGCAAACCGCCACTAACCCCTCGGTTTTTGTCAAG
CTGTCAGACCCTCCATCGCAGGTTTCAGTGCCATTCATGTCACCTGC
GAGTGCTTATCAATGGTTTTATGACGGATATCCCACATTCGGAGAAC
ACAAACAGGAGAAAGATCTTGAATATGGGGCATGTCCTAATAACAT
GATGGGCACGTTCTCAGTGCGGACTGTGGGGACCTCCAAGTCCAAGT
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ACCCTTTAGTGGTTAGGATTTACATGAGAATGAAGCACGTCAGGGCG
TGGATACCTCGCCCGATGCGTAACCAGAACTACCTATTCAAAGCCAA
CCCAAATTATGCTGGCAACTCCATTAAGCCAACTGGTGCCAGTCGCA
CAGCGATCACCACTCTTGGGAAATTTGGACA

CA16_gblock

TAGTCACAGATTGGGTACTGGTATTGTACCAGCACTACAAGCCGCGG
AGACAGGGGCGTCGTCTAATGCTAGTGACAAGAACCTCATTGAGAC
TAGATGTGTGTTGAACCATCACTCCACACAGGAGACAGCCATTGGGA
ATTTCTTTAGCCGTGCCGGTCTTGTCAGTATTATTACAATGCCCACCA
CAGGTACACAGAACACAGATGGTTATGTAAATTGGGACATCGACCT
GATGGGATATGCTCAGCTGCGGCGGAAATGCGAATTGTTTACCTACA
TGCGTTTTGACGCTGAATTCACATTTGTCGTAGCCAAACCCAATGGT
GAGCTAGTCCCCCAATTACTGCAGTACATGTATGTCCCACCAGGGGC
TCCGAAACCTACCTCCAGAGACTCGTTTGCCTGGCAGACTGCTACCA
ACCCATCTGTGTTTGTGAAAATGACGGACCCACCAGCTCAAGTGTCA
GTCCCCTTCATGTCACCAGCTAGTGCATACC

2.2 Téch chiét RNA vi rt

Mau RNA vi rit duoc cung cap bai Vién Pasteur  Tp.
HCM, tach chiét bang phuong phap Trizol va dinh
lugng bang Nanodrop baéi may Genova Plus Life
Science Spectrophotomete. Mau RNA tach chiét sau
kiém tra nong do va do tinh sach duogc luu trix tai -
80 °C dé sur dung cho phan tng LAMP.

2.3 Phan tng LAMP

Han hop phan tng 15 pL gom 5 pL mau, hdn hop moi
(0,3 uM F3 va B3, 0,6 uM LoopF va LoopR, 2,4 uM
FIP va BIP), 7,5 uL WarmStart® Colorimetric LAMP
2X Master Mix (NEB, UK) va nuéc sinh hoc phén ta.
Céc phan tng LAMP ban dau dugc i tai 65 °C trong
vong 45 phat.

San pham caa phan tng LAMP trong nghién ciru nay
dugc ghi nhan bang quan sat mau phan &ng va nhuém
huynh quang. Theo d6, mau hdng sang cia phan @ng
ban dau thay d6i thanh vang véi phan tmg duong va g
nguyén mau sic ban diu véi phan tng am. Bong thoi,
san pham LAMP ciing c6 thé quan sat bang nhuom chit
phat huynh quang SYBR va soi dugi anh sang 460 nm.
2.4 Khao sat diéu kién phan tng

Enzyme Bst DNA polymerase c6 dai nhiét do hoat dong
kéo dai, dai nhiét do thich hgp cho phan ung LAMP la
tir (55 - 70) °C va ciing 1 nhiét d6 t&i uu cho qua trinh
bt cap kéo dai tao san pham LAMP. Trong nghién ctru
nay, nhiét do téi wu cho phan tmg dugc khao sét trong
khoang (55 - 70) °C, m&i méc nhiét do cach nhau 1 °C.
Két qua duoc xac dinh bing mau sic phan ng va soi
SYBR.
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Thoi gian cac phan ing LAMP duoc tién hanh khao sét
trong khoang (5 - 70) phat phan ttng, mdi khoang cach
nhau 5 phut. Cac diéu kién khac khong thay doi, két
qua dugc kiém tra bang mau sic va nhuém SYBR.

2.5 Phuong phap khao sét gigi han phéat hién caa phan
ung LAMP

Nong d6 RNA ban dau cia EV71 va CA16 dugc Xac
dinh bang may nanodrop (Genova Plus, Jenway, UK),
sau d6 cac mau RNA nay duoc pha lodng theo bac 10
vé cac ndng do cudi cang (107 - 107 fg va tién hanh
thuc hién phan tng véi cac diéu kién va thanh phan
theo nghién ctu trude d6. San pham duoc phan tich
bing mau sic sau phan ng va nhuém SYBR.

2.6 Khao sat tinh dac hiéu cia moi phan ang LAMP
Trong khao sat nay, RNA cua c&c Enterovirus khac co
bo gen gan giii ddng thoi cung 1a tac nhan gay bénh
TCM véi céc tridu chirng gy bénh gan nhu trong dong
v6i EV71 va CA16 duoc dung lam muc tiéu cho phan
g LAMP dé kiém tra tinh dic hiéu caa ting bo mdi
dac trung cho EV71 va CVALIG.

3 Két qua

3.1 Két qua kiém tra mdi va cac thanh phan phan tmg
LAMP

Trinh tu ciia gen VP1 dugc téng hop cua EV71 va
CVA16 duogc lya chon lam gen muc tiéu dé thuc hién
phan tmg LAMP, phan tmg nay dugc thuc hién bai 2X
warmstart colorimetric LAMP mastermix dudi sy xuét
hién ctia chét chi thi pH. Két qua kiém tra cho thiy sau
phén (g 45 phut & 65 °C c6 sy thay d6i tir mau hong sang
vang d6i véi miu dwong chita gen muyc tiéu dang tong
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hop, giit nguyén mau hong ddi véi mau am  (Hinh 1).
Su thay d6i mau sic cho thdy san pham khuéch dai da
duoc tao ra va c6 thé quan sat bang mat thuong, chimg
minh rﬁng bd moi duge lua chon cho phan tng LAMP
phat hién thanh cong trinh ty muc ti€u cia EV71 va
CVAL16. Mit khéc, két qua ctia phan tmg ciing ¢6 thé quan
sat bang phuong phap nhuém SYBR. Quan sat Hinh 1
cho théy, két qua ctia phan tng LAMP phat quang khi
nhudém SYBR va quan sat dudi dén LED budc song 460
nm, chimg 4m khong thé hién tin hiéu phat quang. Vi vy
b6 moi nay da duogc chon cung véi cac thanh phﬁn phan
g duoc ap dung cho cac khao sat tiép theo.

Sau phan dmg

Trwdc phan ing

EV71

Hinh 1 Két qua kiém tra moi quan sat bang
mau sic va SYBR ddi véi EV71 va CA16

3.2 Két qua khao sat nhiét do, thoi gian t6i uu cho phan
ung LAMP

Theo Hinh 2 quan sat két qua so SYBR, san phim
khuéch dai ctia phan Gmg c6 thé dugc nhin thiy ¢ thoi
gian 20 phut d6i voi ca hai myc tiéu EV71 va CA16, 20
phut 14 thoi gian o t6i thiéu dé tao ra su thay d6i vé mau
sdc; ngodi ra, trong khoang (35 - 45) phut c6 su thay
d6i mau cua phan tng rd nhit khi quan sat bang mit
thudng. Vi vy thoi gian 35 phut 1a thoi gian t6i uu nhat
duoc lya chon ap dung cho céac khao sat tiép theo cho
ca EV71 va CVALlS6.
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Hinh 2 Két qua khao st thoi gian phan tng quan sat bang
mau sic sau phan tmg va soi SYBR. Trong d6:
A. EV71; B. CAl6

Nhiét d6 phan tmg tir (55 - 70) °C véi thoi gian phan tmg
t6i uu la 35 phat. Theo két qua khao sat, san phdm
LAMP c6 thé quan sat bang SYBR déi voi EV71 tai
nhiét d6 55 °C va tai nhiét 46 57 °C dbi voi CA16, tuy
nhién phai tir nhiét d6 59 °C - 60 °C, sy thay d6i mau séc
phan tg thé hién rd rang khi quan sat bang mét thudng
(Hinh 3). Nhiét d6 60 °C 1a nhiét d6 t6i wu cho phan ting
LAMP trong nghién ciru nay, dong thoi nhiét do nay
duoc sir dung cho cac thi nghiém tiép theo.

"C 55 56 57 58 59 60 61 62 63 64 65 66 68 70
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Hinh 3 Két qua khao sat nhiét ¢6 phan (ing quan sét bang
mau sic sau phan tng va soi SYBR. Trong dé:
A.EVT71; B. CAl6
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3.3 Gigi han phat hién cia phwong phap LAMP

Giéi han phat hién cua phan tng duoc khao sat véi cac
mau RNA ban dau c6 nong do 107 fg, cac miu RNA
nay dugc pha lodng thanh 10 cip nong d6 (107, 108, 10°,
104, 103, 102, 10%, 10°, va 10?) fg, thuc hién phan tng
LAMP véi cac diéu kién phan tng dugc t6i uu trude d6
dé khao sat gioi han phat hién cua phan ung. Két qua
khao sat Hinh 4 cho thay, phan tng LAMP c6 thé phat
hién 10 fg c6 trong phan tmg ddi véi EV71, 100 fg tong
hop d6i voi CA16, san pham thé hién mau sic am tinh
dbi véi cac phan ang c6 ndng @6 RNA muc tiéu bé hon.
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Hinh 4 Két qua khao sat gisi han phét hién
ctia phuong phap LAMP dbi véi
muc tiéu dang tong hop EV71 va CA16

3.4 Hoat dong cia LAMP d6i v6i RNA tach chiét tir
mAau bénh pham
RNA b6 gen ctia EV71 va CA16 cung cép boi Vién
Pasteur Tp. HCM duogc tach chiét truc tiép tir mau
bénh pham, kiém tra xac nhan bang phuwong phap
RT-qPCR. RNA dugc dung dé 1am mach khuén cho
phuong phap LAMP. Két qua cho thay, phuong phap
LAMP di duogc toi wu trong nghién ciru ¢6 kha ning
phat hién RNA bo gen cia EV71 va CA16 (Hinh 5),
ddng thoi c6 thé phan biét voi cac loai EVs gan giii
gdy bénh TCM. Quan sat mau phan tng cho thiy sy
thay d6i mau sic tir hong sang vang d6i v6i phan Gmg
chita RNA muc tiéu, mau phan tng giit nguyén dbi
v6i phan ing am.

- EVs EVs EV71 EV71 CAle

- -

Hinh 5 Két qua LAMP véi RNA bo gen
tach chiét tir EV71 va CA16
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4 Thao luan

TCM do Enterovirus gay ra la bénh truyén nhiém co
kha nang lay tr nguoi sang nguoi, c6 kha nang bung
phét thanh dich bénh. Trong d6 EV71 va CVA16 c6 thé
gay bénh than kinh ning voi duong lay phirc tap, dién
tién nhanh va tir vong cao. Dén nay van khdng cé vic
xin hoac thubc chéng vi rat dic hiéu cho EV71 va
CVAL16. Cac phuong phap phat hién trong phong thi
nghiém bao gom phan lap vi rat tir nudi cay té bao, xét
nghiém khang thé trong huyét thanh, phat hién axit
nucleic bang RT-PCR. Viéc phan tich nudi ciy té bao
va dya trén huyét thanh thuong tén nhiéu thoi gian va
phtic tap, do d6 ca hai phuong phap déu khéng phu hop
dé chan doan khan cip & giai doan sém cua bénh TCM.
Mic di RT-PCR 1a mét trong nhitng hé théng sin c6
va nhanh nhat hién nay, nhung can (6 - 7) gio dé c6 két
qua, kho dap ung nhu cau chan doan cap ciru. Do do,
viéc phat hién sém va chan doan nhanh ¢ y nghia hét
stc quan trong ddi vai viéc phong ngira, diéu tri bénh,
dic biét 1a & cac nude dang phat trién.

Trong nghién ctru nay, chung toi da phat trién mot RT-
LAMP, trong d6, ba cap mdi c6 thé xac dinh va bo sung
cho tdm vlng riéng biét cha trinh tu dich. Hon nita, véi
hoat dong két hop ciia enzyme sao chép nguoc va Bst
DNA polymerase, trinh tw RNA muc tiéu sau d6 co thé
duoc khuéch dai dang nhiét trong 1 gio. Viéc phat hién
EV71 va CVA16 tir cac mau lam sang véi RT-LAMP
cho thay phuong phap nay cé do dac hiéu cao, nhay va
hiéu qua, dong thoi giam thiéu sy l1ay nhiém chéo do
hoat d6ng mét bude cua no.

Quy trinh LAMP dugc t6i wu c6 kha ning phat hién
trinh ty muc ti€u cia EV71 va CA16 v6i gidi han phat
hién 1 fg d6i voi EV71 va 10 fg dbi véi CA16, phan
ung dugc thuc hién tai mot nhiét do ¢ dinh 60 °C trong
thoi gian 35 phut. Do d6, phuong phap RT-LAMP
dudng nhu 14 mot phuong phap diy hira hen co thé
dugc ap dung rong rai trong phat hién thuong quy trén
Iam sang.

Loi cam on
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Rapid detection of Enterovirus 71 and Coxsackievirus A16 by reverse transcriptase loop mediated
isothermal amplification (RT-LAMP)

Diem Hong Tran”, Huong Thi Thu Phung

Hi-Tech Institute, Nguyen Tat Thanh University
“thdiem@ntt.edu.vn

Abstract Hand, foot and mouth disease (HFMD) is caused by many types of human enterovirus, in which human
enterovirus 71 (EV71) and coxsackievirus A16 (CVAL16) are the two main etiological agents. HFMD is common
in children under 5 years old and EVV71 and CVAL16 can cause complications such as encephalitis, myositis leading
to death. An effective drug or vaccine against EV71 and CVA16 infection is currently not available. For early
treatment it is desirable to accurately and quickly determine the pathogen type of HFMD. Current detection
methods are mainly based on clinical symptoms, and RT-PCR is the gold standard for diagnosing. However, RT-
PCR requires complicated, expensive equipment and specialized lab environments. Meanwhile, an isothermal
nucleic acid amplification method called RT-LAMP has all the benefits of RT-PCR in terms of sensitivity,
specificity but with easier technology and low cost. In this study, the optimized RT-LAMP method has been able
to detect EV71 and CAL16 specific sequences with detection limit of 1 fg for EV71 and 10 fg for CA16. The reaction
is performed at a single temperature of 60 °C for 35 minutes; the visible results can be determined by means of the
reaction's colour, indicating that the method is highly suitable for point-of-care detection.

Keywords EV71, CA16, RT-LAMP, isothermal
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