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Tém tat

Dich ta lgn ¢6 dién 12 mot trong nhitng bénh truyen nhiém quan trong nhit gay ra boi
virut ¢ lon, voi nhu’ng dic trung: 1ay lan manh, st cao, ti 1¢ lon 6m va chét trong ving
dich cao. Vi vy, viéc phat hién nhanh va chinh xac bénh la nhi¢m vu quan trong, co
vai tro quyét dinh trong viéc kiém soat dich bénh. Trong nghién ctru nay, phuong phép
khuéch dai dang nhiét trung gian vong dugc s dung dé phat hién trinh ty dic trung tai
gen RdRp cia CSFV. Quy trinh khuéch dai dang nhiét trung gian vong 1ap dugc t6i wu
trong nghién ctru c6 kha nang phat hién trinh tuy muc tiéu dich ta lon co dlen véi gioi
han phét hi¢n 10"*° TCIDso/mL, phan tmg dugc thuc hi¢n tai mot nhiét do cb dinh (63
°C) trong thoi gian 35 phut. Dong thoi, phuong phap c6 thé phat hién ddi voi trinh ty
muc tiéu tach chlet tr cac mau huyet thanh va c6 thé doc két qua nhanh bang mat thuong
thong qua mau sic ctia phan tng, diéu nay cho thay kha ning tmg dung cao ciia phuong
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1 it van dé

Dich ta lon ¢6 dién (classical swine fever — CSF), con
duogc goi la dich ta lon, 1a bénh truyén nhiém véi ti 1&
tr vong cao & dan lon [1], bénh gay ra boi vi rut sét
lon c6 dién 1a mot loai vi rut RNA soi duong c6 vo boc,
bd gen 12,3 kb, thudc chi Pestivirus, trong ho
Flaviviridae [1]. Trong mdt sb trudng hop, ti 18 tir vong
& lon con c6 thé 1én t6i 100 % va tir vong thudng xay
ra tir ngay thir nam 5 dén ngay thr 25 sau khi bi nhiém.
Tai Viét Nam, trudng hop mic bénh CSF dau tién dugc
bao cdo vao nam 1923-1924 bdéi Houdenner [2]. Twr
nim 2012-2016, dich xay ra trén ca nudc 1én dén
(25.000-30.000) ca méc va ti 1¢ tir trong trong dan 1én
dén 90 % [3-4]. Trong thoi gian gan ddy, cac dot bung
phat CSFV di duoc bio cao vao nam 2018 va chii yéu
& mién Béc Viét Nam. Mic du cac dot bung phat CSF
khong anh huéng truc tiép dén stc khoe con ngudi
nhung c6 thé gay thiét hai kinh té nang né [5].

Hién nay, chan doan bénh CSF chu yéu bang phuong
phap PCR phién ma ngugc thoi gian thuc (realtime RT-
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PCR) v6i d§ nhay cao so véi cac ki thudt khac nhu
ELISA, xét nghiém khang thé huynh quang [6]. Tuy
nhién, yéu cau vé ki thuat vién phai duoc ddo tao bai
ban va can dung cu chuyén dung vén chi c6 & nhing
noi ¢ co so vat chat tét 1a nhimg han ché ciia phuong
phap phat hién nay. Dé khic phuc nhuoc diém nay, mot
s6 nha nghién ctu da dua ra nhiéu ki thuét khuéch dai
khac dua trén nguyén li PCR nhung chi yéu cau mot
nhiét d6 phan tmg duy nhat. Ké tir khi dwoc gidi thiéu,
khuéch dai dang nhiét qua trung gian vong lap (reverse
transcription loop-mediated isothermal amplification —
LAMP) da trd nén pho bién rong rii vi no khong can
sir dung méay diéu nhiét ciing nhu kha ning phat hién
nhanh va d9 nhay cao [7]. Ngoai ra, viéc st dung bdn
dén sau doan moi, duge thiét ké b?mg mot cong cu
chuyén dung va bo sung cho sau ving khac nhau bén
canh gen quan tdm, c6 thé nang cao tinh dic hiéu cta
LAMP so v6i RT-gPCR [7]. Nhiéu xét nghiém LAMP
d3 dugc cac nha nghién ciru thiét 1ap véi nd luc phat
trién phuong phap phat hién CSFV nhanh hon va dé
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tiép can hon tai hién truong, trong d6 ¢6 cac nghién ciru
d3 thanh cong phat hién CSFV bang RT-LAMP trong
thoi gian 50 phut voi d§ nhay 94,7 % [8] cling nhu
nghién ctru phat hién CSFV két hop gitra RT-LAMP va
que thir doc két qua truc tiép bang mat thudng [9].

Nguyén li ciia LAMP bao gom hai giai doan: giai doan
tao mach vong va giai doan khuéch dai. Trong giai doan
tao mach vong, cac doan moi bén trong dugc thiét ké
dé bd sung cho mdt chudi clia ving khuéch dai & dau
3’ va giéng voi viing bén trong ctia cling chudi ¢ dau 5°
[7]. Sau d6, cac doan mdi phia trudc bén ngoai lién két
v6i trinh tu dé kéo dai va do do thay thé doan mdi bén
trong. Cac qua trinh lap di 13p lai nay dan dén két qua
1a cdu trac vong & 2 dau cua chudi méi duge tong hop
goi 1a céu trac vong lap [7]. O giai doan nay, qua trinh
khuéch dai xay ra va ca hai mdi noi trén co thé dugc sir
dung dé tao ra nhiéu san phém hon, déng thoi, moi
vong c6 thé duoc sir dung dé ting cuong khuéch dai
san pham [7]. Uu diém déu tién cia LAMP 1a chi can
mdt loai enzyme duy nhat va thir hai 13 qua trinh khuéch
dai c6 thé dugc thuc hién ¢ nhiét d6 khong doi [10].
Nhiing khac biét nay lam giam thoi gian can thiét cho
phan ung va don gian hoa quy trinh so v&i cadc phuong
phap khac [10]. Bén canh d6, két qua cia LAMP c6 kha
ning quan sat bang mit thuong théng qua mau sic san

Bang 1 Trinh ty mdi duoc sir dung trong nghién ciru

pham duéi nhiéu loai chat nhuém khéac nhau [10]. Vi
tat ca nhimg wu diém da néu, muc dich cua nghién ciru
nay 1a ap dung phuong phap RT-LAMP dé phat hién
CSFV, v6i su hién dién cua chit chi thi pH, két qua
phan mg c6 thé dugc quan sat bang mét thuong.

2 Vat liéu va phuong phap

2.1 Thiét ké mdi RT-LAMP dic trung cho CSFV

Ba muoi trinh tuy bo gen CSFV dugc thu nhan tu
GenBank va tién hanh xép giéng cot, phan tich trinh tu
gen dic trung va bao tdn cho CSFV bang phdn mém
Geneious Prime. Theo két qua phan tich va cac nghién
ctru trude do, vung trinh tu gen RdRp duoc lya chon
lam trinh ty muyc tiéu trong nghién ciru niy do tinh on
dinh va tinh dac hi€u ctia gen nay. B moi LAMP duoc
thiét ké bang chuong trinh PrimerExplorerV5 duya trén
trinh ty CSFV VNO91 d3 duoc cong b tai Viét Nam
(GenBank No. LC374604.1). Bo 6 mdi ciia phan tng
bao gom F3, B3, FIP, BIP, LoopF va LoopR duoc kiém
tra cac thong sd bang PCR insilico tir phan mém
FastPCR. Trinh ty mdi dugc thiét ké dic hiéu va trinh
tu muc tiéu dang téng hop (Bang 1) duoc tong hop boi
Cong ty Phu Sa Genomics va dugc sir dung cho toan
bd nghién ctru nay.

Tén Trinh ty 5°-3°
CSF F3 2 CGAAGAGATTATTGACAATCTGAA
CSF B3 2 CCGGGTATAACTACTGGCT
CSF FIP 2 | TCATTGACGTCCCTCTTCTCA-GCAGAAACATCAAATACTATGAAAC
CSF BIP 2 CTGGTGACTTCGTGGATGAGAAG-CATCACCTTGGTGATGGC
CSF LF 2 TTCTTTGGGATCGCG
CSF LB 2 CCAGAGTCATACAATACCCTGAA

2.2 MAu vi khuan va vi rut

Nghién ctru nay st dung cac ching vi sinh vat trong
Bang 2 dugc cung cap tir Hoc vién Néng nghiép Viét
Nam va phan 1ap tir Phong Thi nghiém Vi sinh, Vién
Ki thuat Cong nghé cao Nguyén Tat Thanh. Trong do,
cac mau vi rut dugc nudi cdy, tach chiét bang kit tach

chiét RNA-QIAamp Viral RNA Mini Kit (Qiagen,
USA) va duoc dinh luong bing phuwong phap RT-
qPCR. Véi mau vi khuan, vi khuan dugc nudi cdy va
tach chiét bang phuong phap CTAB. Mau DNA/RNA
duoc luu trit tai nhiét do —80 °C dé sir dung cho nghién
ctlru.

Bang 2 Ching vi khuén va vi rut ding trong nghién ctru

STT Dang miu Nguon goc S6 lwong
Samonella enterica Khuan lac | Phan lap 1
Staphylococus aureus Khuan lac | Phan lap 1
Pseudomonas aeruginosa Khuan lac Phan lap 1
Listeria monocytogenes Khuan lac | Phan lap 1
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Vibrio parahaemolyticus Khuan lac | Phan lap 1
CSFV RNA Hoc vién Nong nghiép Viét Nam 10
Vi rut ta lgn chau Phi (ASFV) RNA Hoc vién Nong nghiép Viét Nam 1
Vi rut ta Ign ¢6 dién (CSFV) RNA Hoc vién Nong nghiép Viét Nam 1
Vi rut tiéu chay cap & lon (PEDV) RNA Hoc vién Nong nghiép Viét Nam 1
?;Lr?;gg\ll“)da day truyen nhiem trén | oo Hoc vién Néng nghiép Viét Nam 1

2.3 Thiét 1ap phan tmg RT-LAMP

Phan tmg RT-LAMP c6 thé tich 15 uL bao gdbm 0,3 uM
mdi moi F3, B3; 2,4 uM mdi mdi FIP, BIP; 0,6 uM mdi
mdi LoopF, LoopR, 5 pL miu; 7,5 pL WarmStart®
Colorimetric LAMP 2X Master Mix (DNA & RNA)
(NEB, UK). Phan tmg dugc thyc hién trong may 6n nhiét
khé Biosan Bio TDB-100. Két qua phan tmg dwoc quan
sat bang sy thay di mau sic phan ting va thubc nhuém
huynh quang SYBR I (Thermo Fisher Scientific, USA).
2.4 Téi uu diéu kién cho phan tmg RT-LAMP

Viéc xac dinh thoi gian phan ing dugc thyc hién voi cac
phan ting cac RT-LAMP c¢6 thé tich 15 pL bao gom 10*
TCIDsy/mL mach khuén PRRSV, 7,5 puL LAMP
mastermix, mdi va nuge sinh hoc phan tir dugc u tir (5-
55) phut véi khoang cach 5 pht giita mdi lan i cho mdi
phan g trong 60 phat. Thoi gian t6i uu phan (mg s&
dung cho budce khao sat nhiét do phan ting. Theo do, cac
phan tng duogc dat tai nhiét 4o (56-67) °C, cach nhau 1
°C, trong thoi gian 60 phut. Két qua khao sat duoc ghi
nhan bing mau sic phan tng va nhuém huynh quang.
2.5 Khao sat gidi han phat hién va tinh dac hi¢u cua
phan tng RT-LAMP

Mau RNA duoc tach chiét c6 nong do 105° TCIDso/mL
dugc pha lodng theo bac 10 vé cac ndng do cudi cling
(10%35-10°) TCIDso/mL va tién hanh thuc hién phan Gng
v6i cac didu kién t6i vu. Tinh dic hiéu cua bd mdi duge
khao sat bang phan ing RT-LAMP di duoc tbi wu voi
céc chung vi rut gy bénh trén lon gan giii v6i CSFV,
cung véi cac loai vi khuan thudng xuat hién trong moi
truong chudng trai (Bang 2). San pham duoc phén tich
bang mau sic sau phan (mg va nhuém SYBR 1.

3 Két qua

3.1 Két qua kiém tra mdi va cac thanh phan phan tng
RT-LAMP

B6 mdi RT-LAMP duoc thiét ké dic hiéu cho CSFV
va cac thanh phan phan tmg duoc kiém tra bang phan
g RT-LAMP v¢i mach khuon dang tong hop va RNA
bd gen CSFV da duogc tinh sach. Theo do, phan ung
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dugc u tai nhiét 4o 65 °C trong 45 phut, phan tmg dugc
thuc hién v6i mach khuén DNA dang téng hop (Hinh
1A), mach khuén RNA (Hinh 1B) va két qua dugc quan
sat bang mau sic va thudc nhuém SYBR L. Két qua tai
Hinh 1 cho thiy, cac phan tng ching duong chtra trinh
tu RdRp dang tong hop hoic RNA CSFV tinh sach déu
cho két qua duong tinh véi su thay d6i mau sic tir hong
sang vang, dong thoi cac phan img 4m gitt nguyén mau
hong ban dau. Phuong phap quan sat bang huynh quang
cho két qua twong tuy véi phan tmg chimg duong phat
sang dudi anh sang 460 nm trong khi d6 phan tng chimg
am chi thé hién tinh hiéu nén. Didu nay chitng minh rang,
bd moi RT-LAMP duoc thiét ké c6 kha nang khuéch dai
trinh tyr muyc tiéu, cac thanh phan phan tmng phi hop va
duoc st dung cho céc phan ting tiép theo.

Mau NTC PTC Mau NTC PTC
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v

Hinh 1 Két qua kiém tra mdi RT-LAMP thiét ké dic
trung cho CSFV.

3.2 Két qua t6i wu nhiét do va thoi gian phan tng

Su tbi uu thoi gian cho RT-LAMP dugc thyc hién véi
khoang thoi gian (15-75) phit phan (mg véi cac mbc
thoi gian cach nhau 5 phut. Két qua khao sat dugc thé
hién tai Hinh 2 cho thdy, phan tmg c¢6 két qua rd nét vé
su thay d6i mau sic phan tmg va sy phat tin hiéu huynh
quang cua SYBR I'sau thoi gian (35-75) phtt phan ung.
Vi thé, thoi gian 35 phut duoc lya chon lam thoi gian
phan tng t6i wu cho phan ing RT-LAMP phat hién
CSFV trong nghién ctru nay.
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Hinh 2 Két qua khao sat thoi gian phan tmg RT-LAMP.

Sy tdi wu nhiét d6 phan Gmg dugc khao sat trong khoang
nhiét d6 (55-68) °C, v6i cac mbe nhiét do ting dan 1
°C, tit ca cac phan ing dugc U trong thoi gian 35 phut
d3 tdi wu trudc d6. Két qua tai Hinh 3 cho thiy, sau 35
phut phan tng, phan Ung cho tin hiéu huynh quang tur
nhiét d6 58 °C. Tuy nhién, tir mdc nhiét do (60-68) °C,

Nhiét do (°C) - 55 56 S7 58

két qua phan tng c6 thé quan sat tryc tiép bang mau sic
phan g, trong khi d6 tai nhiét do 63 °C, phan ung cho
két qua rd nét nhét v& mau sic, vi thé 63 °C duoc lua
chon 1a nhiét d6 toi wu va st dung cho cac phan Gng
khdo sat tiép theo.

G0 651 62 63 64 65 66 &7 68

Hinh 3 Két qua khao sat nhiét @6 tdi uu cho phan timg RT-LAMP.

3.3 Gi61 han phat hién cua phan tmg RT-LAMP vé1
RNA cua CSFV da duoc tinh sach

Gi61 han phat hién ctia phuong phap RT-LAMP dugc
khao sat tir khoang ndng d6 RNA (10*%-10° TCIDs¢/mL
dugc tach chiét tir mau vi rut CSFV. Phan tng dugc
thuc hién trong nhiét @6 va thoi gian duogc t1 uu trude
d6. Két qua tai Hinh 4 cho thiy, phan tmg RT-LAMP

TCIDsp/ml. 1055
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t6i uru 6 thé phat hién mau RNA c6 nong do thap nhét
1a 105 TCIDsy/mL, két qua twong dong khi quan sét
bang ca mau sic va thudc nhuém SYBR 1. Didu nay thé
hién wu thé ctia phan tng trong viéc phat hién cac mau
RNA bénh pham c6 nong do thap véi cac ca thé nhidém
dang trong thot gian u bénh.
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Hinh 4 Két qua khao sat gioi hién phat hién ctia phwong phap RT-LAMP ddi voi RNA bo gen ciia CSFV.
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3.4 Tinh dic hiéu cua b mdi RT-LAMP

Trong nghién ctru nay, 10 chung vi khuén va vi rut khac
nhau dugc st dung cho phan ing khao sat tinh dac hi¢u
ctia bd mdi RT-LAMP da duoc thiét ké dic trung cho
gen RdRp va sir dung cho toan bd nghién ctru. Trong
d6 c6 c6 4 mau RNA/DNA tir vi rut cing gay bénh trén
lon véi cac triéu chung tuong ty nhu bénh ta Ign )
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dién gay ra boi CSFV va 6 mau DNA vi khuan rat pho
bién trong mdi trudng chudng trai. Két qua cho thay,
phan tmg RT-LAMP vé6i bo mdi thiét ké chi khuéch dai
khi RNA muc tiéu CSFV c6 trong phan tng (Hinh 5).
Vi vay, bo moi lua chon thuc hién phuong phap RT-
LAMP di duoc t6i wu trong nghién ctru nay cé tinh
chuyén biét cao cho CSFV.
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Hinh 5 Két qua khao sat tinh déc hiéu cua bo mdi duoc thiét ké.

3.6 RT-LAMP v6i mau RNA tach chiét ttr mau bénh phdm
Dé khao sat kha ning hoat dong cua quy trinh RT-
LAMP d tdi wu, trong nghién ciru nay 13 mau RNA
tach chiét tir 13 mau bénh pham khic nhau di dugc
dung dé khao sat. Theo d6 cic mau bénh phim dugc
thu nhan, tach chiét RNA va tién hanh phan tich kiém
chimg biang RT-qPCR, két qua cho thay c6 10 mau
duong tinh véi cac ndng dd6 CSFV khac nhau (Hinh 6,
mau 1 d&én mau 10) va 3 miu am tinh v6i CSFV (Hinh
6, mau 11 dén mau 13). Sau d6, 13 mau RNA nay duoc

Mau 1 3 3 4 5 6 7
e — - - - E: F 2=

i
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dung 1am mach khuén cho RT-LAMP. Két qua cta
phan tmg RT-LAMP d3 duoc tdi wu trong nghién ctru
cho thay kha ning phat hién RNA bo gen ciia CSFV
trén 10 miu RNA c6 nong d6 khac nhau, trong khi d6
3 mau huyét thanh con lai khéng chtra vi rut cho két
qua am tinh. Két qua déng nhit gitra mau sic va soi
thuc nhugm huynh quang. Piéu nay cho thiy tinh (mg
dung cao ctia phuong phap RT-LAMP da dugc ti uu
trong nghién ctru nay va c6 kha ning tmg dung cao d6i
v6i mau bénh phém, vbn ¢6 nhiéu cach biét vé néng do.
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Hinh 6 Kha niang phat hién cia RT-LAMP ddi véi cac miu RNA c¢6 ndng d6 khac nhau.
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4 Két luan quan sat tryc tiép bang mat thudng qua mau sac phan
Gmg v6i giéi han phat hién thip nhat tai 10°
TCIDso/mL, c6 gia tri ngang bang véi cac kit RT-PCR
phat hién CSFV trén thi truong. Pong thoi, bd moi RT-
LAMP da str dung c6 tinh chuyén biét cao voi cac loai
vi rut gan giii véi CSFV va céc vi khuan pho bién hién
dién trong mdi truong.

Tom lai, RT-LAMP la mot phuong phap don gian,
nhay va chinh xac cho viéc phat hién CSFV, phuong
phap nay khong yéu cau thiét bj dit tién va c6 kha ning
g dung cho cho viéc phat trién céc quy trinh phat hién
bénh tai chd, ngay khu vuc chuéng trai.

Loi cam on

Nghién ctru dugc tai trg bdi Qui phat trién Khoa hoc va
Cong nghé — Pai hoc Nguyén Tat Thanh, ma dé tai
2022.01.132/HD-KHCN.

Bénh ta lon c6 dién van lu6n 1a mot trong nhitng bénh
phé bién trén lon, bénh c6 thé xuét hién, lay lan nhanh
chong, giy chét hang loat c4 thé lon va 1am ton thét
dang ké cho nganh chin nudi [11]. Cac phuong phap
phat hién bénh nay phu thudc vao cac d4u hiéu 1am sang
va phuong phap sinh hoc phan tir nhu RT-qPCR [6].
Trong khi céc tri¢u chimg 1dm sang ctia bénh ta lon c6
dién thuong dé bi nham 14n voi cac bénh khéac cung
xuat hién trén lon thi RT-qPCR lai doi hoi thiét bi
chuyén dung va dit tién [6]. Vi thé, quy trinh RT-
LAMP d3 dugce thuc hién va tdi wu cho viéc phat hién
CSFV. Theo d6, b 6 mdi RT-LAMP dic hiéu cho
CSFV duogc thiét ké va khao sat, RT-LAMP c6 thé phat
hién thanh cong RNA cua CSFV trong thoi gian 35
phut tai nhiét 46 63 °C. Két qua cia phan tng c6 thé
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Rapid detection of classical swine fever virus (CSFV) by reverse-transcription loop-mediated
isothermal amplification method (RT-LAMP)

Diem Hong Tran, Hau Thi Tran, Trang Minh Pham Nguyen, Huong Thi Thu Phung
NTT Hi-tech Institute, Nguyen Tat Thanh University
thdiem@ntt.edu.vn

Abstract Classic swine fever (CSF) is one of the most serious infectious diseases in pigs, caused by CSFV virus,
and has the following characteristics: widespread spread, high fever, and a high swine sickness and death rate in
the area. As a result, rapid and accurate disease detection is a crucial challenge in disease control. The RT-LAMP
— an isothermal amplification method was used in this study to detect the specific sequence at the CSFV RdRp
gene. The optimized RT-LAMP procedure in this study could detect the CSFV target sequence with a detection
limit of 10%° TCIDs¢/mL; the reaction was performed at a constant temperature (63 °C) for 35 minutes. The naked
eye could quickly read the results through the color of the reaction, which indicates that this method has a high
applicability for the rapid detection of diseases at the point-of-care setting.

Keywords RT-LAMP, CSF, CSFV, colorimetric, RdRp
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