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Tom tat

Hoi chimg r6i loan ho hap va sinh san & lon 1a mét trong nhitng bénh phirc tap va nguy
hiém nhét, véi ti 18 tir vong cao cho ca dan lgn. Cho dén nay, viéc chan doan bénh van
dwa chu yéu vao cac ddu hiéu 1am sang khi lon phét bénh va cac phuong phap dung khang
thé, chan doan phéan tir RT-PCR thudng doi hoi nhiéu thoi gian va ki thuét phire tap cho
xét nghiém bénh. Trong khi do, phuong phap khuéch dai ddng nhiét RT-LAMP thira
huodng tat ca wu diém ctiia PCR vé do nhay, d6 dac hiéu nhung ki thuat don gian va thoi
gian thyc hién nhanh chong. Vi thé, myc tiéu chinh cta nghién ctru nay 13 xay dung quy
trinh phat hién nhanh vi rat gdy hoi chig rdi loan sinh san va hd hap ¢ lon (PRRSV)
bang multiplex RT-LAMP. Quy trinh multiplex RT-LAMP duoc t6i uu trong nghién ciru
c6 kha néng phat hién trinh tu muyc tiéu PRRSV véi gidi han phat hién 10%° TCIDso/mL,
phan tmg dugc thuc hién tai mot nhiét do ¢b dinh (65 °C) trong thoi gian 25 phut, o thé
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1 M& dau

Hoi chimg rdi loan ho hip va sinh san ¢ lon (PRRS) 1a
mot bénh phé bién gay ra boi PRRSV, mot loai thude
nhom Arteriviruses, ddy 1a vi rat co vat chat di truyén
la RNA s¢ duong, c6 mang bao boc [1]. PRRS dugc
phat hién 1an dau tién vao nam 1987 tai Mi, cho dén
nay di lan rong trén toan thé giGi va gy ra thiét hai
kinh té nang né hang nim cho nganh ndng nghiép chin
nudi [2]. Gan day, cac dot bung phat dich PRRS voi
quy md 16n lan rong trén nhiéu tinh thanh tai Viét Nam
cling d3 gy ra nhiéu ton that nghiém trong [3]. Diéu
kién tién quyét dé kiém soat bénh chinh 12 phai x4c dinh
nhanh chong va chinh xac vi rat PRRSV — tac nhan gay
bénh [3]. Viéc phat hién vi rat bang phuong phap phan
1ap PRRSV la rat kho, do té bao dugc phéan lap thudng
phai 12 dai thuc bao phé nang lon va can duoc thu nhan
tir lon (6-8) tuan tudi. Phuong phap nay yéu cau phong
thi nghiém chuyén dung, ki thuat phtrc tap va ton nhiéu
thoi gian [4]. Cho dén nay, phuong phap RT-PCR hay
real-time RT-PCR van dugc coi 1a tiéu chuan vang
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trong chan doan phat hién PRRSV. Tuy nhién, cc xét
nghiém dua trén phuong phap PCR nay thudng yéu cau
thiét bi chuyén biét dé xac dinh két qua phan tng, diéu
d6 1am cac phuong phap nay chi co thé thuc hién trong
mbi truong phong thi nghiém va khong thé ap dung cho
viéc chan doan nhanh tai hién truong, ngay khu vuc
chudng trai [5-7]. Do d6, viéc phat trién mot phuong
phap don gian, nhanh chong ddng thoi tiét kiém chi phi
nhung van dam bao do dic hiéu va d6 nhay mong mubn
dé phat hién PRRSV trong cac mau thuc dia 1a viéc can
thiét. Ké tir khi dugc phat trién boi Notomi va cong su
vao nam 2000, phuong phap khuéch dai ding nhiét
trung gian vong lap (LAMP) da duogc str dung va phat
trién rong rai dé phat hién vi khuén, vi rat gy bénh
khac nhau trén nguoi va dong vat [8].Uu diém chinh
cua LAMP la qua trinh thyc hi¢n don gian, phan ung
xay ra tai mot nhi¢t do duy nhat nhung van c6 d6 nhay
va dg dac hi¢u cao [8]. Theo do, phan tng LAMP dugc
phat trién dua trén kha ning thay thé mach va téng hop
mach méi ciia enzyme Bst polymerase trong diéu kién
dang nhiét ¢ nhiét do tir 60 °C dén 65 °C, vi thé phan
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g chi can mot thiét bi gia nhiét don gian ma khong
can thiét bi chuyén biét trong phong thi nghiém [9].
Cung véi do, LAMP ¢6 tinh dac hi¢u cao vi trinh tu
muc tiéu dugc nhan dang va khuéch dai boi 6 trinh tu
mdi ctia phuong phap. Dong thoi, két qua LAMP c6 thé
quan sat tryc tiép bang chat nhuém huynh quang
(SYBR I) hay bang mau sic ctia phan tng duéi su hién
dién cia chat chi thi ion (hydroxy naphthol blue) hay
chat chi thi pH [8]. Thuc té cho thiy, phuong phap
LAMP véi trinh ty muc tiéu RNA (RT-LAMP) da dugc
sir dung rong rii trong chan doan 1am sang dé phat hién
su hién dién cua mot s6 mam bénh vi rat quan trong,
bao gdbm PEDV [10], TGEV [11], vi rtt st lon c¢6 dién
(CSFV) [12] va phan nhom H10NS cua vi rat cam A
[13]. Thuc té cho thiy, dd c6 nhiéu nghién ctru thuc
hién va thanh cong trong viéc phat hién PRRSV mot
cach nhanh chong va chinh xac. Nghién ctu nay phat
trién mot quy trinh RT-LAMP ¢6 kha nang phét hién
ching PRRSV (NA) pho bién tai Viét Nam, phan tmg
dugc thyc hién vdi quy trinh don gian, 1 tai nhiét do
duy nhét trong may 1 nhiét kho va két qua phan tmg c6
thé quan st truc tiép bang mat thuong théng qua mau

sic phan g, theo d6 mau hong ban dau cia phan tng
s& chuyén sang mau cam vang cua phan ung duong va
gilt nguyén mau sic voi phan ing 4m, ngoai ra két qua
ctia phan g dugc xac nhan thong qua chit nhudém
huynh quang SYBR L Viéc t6i wu vé quy trinh thuc
hién vé6i ki thudt co ban, thiét bi don gian, nhé gon, chi
phi phit hop, dé& dang mang dén hién trudng lam cho
quy trinh RT-LAMP dugc st dung trong nghién ciru
nay 1a c6 kha ning Gmg dung cao khi phat trién céac kit
dwa vao cac phuong phap khuéch dai diang nhiét dé
chan doan nhanh vi rat PRRS, tai khu vuc chuéng trai.

2 Vat li€u va phuong phap

2.1 Céc chung vi sinh vat dugc st dung trong nghién
cltru

Nghién ctru st dung cac chung vi sinh vat trong Bang
1 duoc thu nhan tir mau lon nhiém bénh (mAu mau, mau
mé, mau huyét thanh), sau d6 dugc phan 1ap va nudi
cay boi Hoc vién Nong nghiép Viét Nam va phan lap
tir Phong thi nghiém Vi sinh, Vién Ki thuat Coéng nghé
cao NTT.

Bang 1 Céc ching va ngudn gdc vi sinh vat duoc sir dung trong nghién ciru

Tén vi sinh vt Dang miu Nguon goc S6 lwong
Samonella enterica Khuan lac Phan lap 1
Staphylococus aureus Khuén lac Phan lap 1
Pseudomonas aeruginosa Khuan lac Phan lap 1
Listeria monocytogenes Khuén lac Phén lap 1
Vibrio parahaemolyticus Khuén lac Phén lap 1
PRRSV Huyét thanh | Hoc vién Nong nghiép Viét Nam 10
Virut ta lgn chau Phi (ASFV) RNA Hoc vién Nong nghiép Viét Nam 1
Virut ta lon co 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
t\r/énril(;nv(l"l?ré}lE(i?) day truyén nhiém RNA Hoc vién Nong nghiép Viét Nam 1

2.2 Thiét ké mdi dic trung cho phan tmg multiplex RT-LAMP

Trinh ty bao ton phan tich tir gen M va gen nsp ciia PRRSV dugc st dung dé thiét ké mdi dic trung cho phan tmg
multiplex RT-LAMP. B6 mdi duoc thiét ké dua trén phan mém PrimerExplorerV5 [14] theo cac thong s tdi uu cho
LAMP. Theo d6, bd mdi bao gdm 4 méi khuéch dai cho mdi gen c6 trinh tw dwoc thé hién tai Bang 2, duoc tong hop
bdi Cong ty Phu Sa Genomics (Viét Nam) dugce sit dung cho toan bd nghién ciru.

Bang 2 Céc trinh ty mdi sir dung trong nghién ctru

Tén

Trinh ty 5°-3’

PRRS LAMP F3 nsp

AACCAGTCCAGAGGCAAGG

PRRS LAMP_B3 nsp

GCAAACTAAACTCCACAGTGTA

PRRS_LAMP FIP nsp

AGTGATGCCTGACGTCATCT-AGAAAAACCCGGAGAAGCC
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PRRS LAMP BIP nsp

ACCCCTAGTGAGCGGCAAT-CTGACAGGGCACAAGTTCC

PRRS LAMP F3 M

CCTCCAGATGCCGTTTGTG

PRRS LAMP B3 M

AGCTTTTCTGCCACCCAAC

PRRS LAMP FIP M

ATGAAAGCCCGCGGCACTTT-CTAGGCCGCAAGTACATCC

PRRS_LAMP BIP M

TAACCACGCATTTGTCGTCCGG-ACGAGGCTTTTCAACCCG

2.3 Phan ung multiplex RT-LAMP

Phan tmg multiplex RT-LAMP dugc thyc hién bang kit
LAMP thuong mai theo huéng din ciia nha san xuét.
Theo d6, mdi phan mg c6 thé tich 15 pL bao gém 1,6
uM mdi modi FIP/BIP, 0,8 pM mdi mdi F3/B3, 7,5 uL
WarmStart® Colorimetric LAMP 2X Master Mix
(DNA & RNA) (NEB, UK), 5 uL mach khu6n can phan
tich va nudc sinh hoc phan tr. Phan ting duoc 1 tai nhiét
d6 (58-65) °C trong thoi gian (30-60) phut. Két qua
dugc quan sat truc tiép bang mat thuong qua thude sy
thay d6i mau sic ciia phan tmg va SYBR I'soi dudi anh
sang budc song 460 nm (Hinh 1).

Trud'e phan @ng Sau phan irng

Hinh 1 Phuong phap ghi nhan két qua LAMP

2.4 Khao sat nhiét d6 va thoi gian t6i vu cho phan tng
multiplex RT-LAMP

Nhiét d6 t6i wu cho phan ng multiplex RT-LAMP
dugc khao sat trong khoang (58-65) °C mdi mbc nhiét
d6 cach nhau 1 °C. Khoang nhiét do (58-65) °C dugc
lya chon khao sat trong nghién ctru nay dugc dya theo
cac nghién ciru trude d6 va theo huéng dan ctia nha san
xudt vé nhiét do tdi wu ctia enzyme Bst ding trong phan
mg. Trong d6, phan Gng sir dung RNA bo gen c6 ndng
d6 10* TCIDso/mL trong thoi gian 60 phut, cac phan
g duoc U tai cac nhiét do khac nhau, két qua dugc
quan sat bang mau sic phan tng va chit nhuém huynh
quang SYBR L.

Nhiét do ti vu sau d6 s& dugc dung lam nhiét do u cho
khao sat thoi gian tdi uu ctia phan tmg. Thoi gian phan
g dugc khao sat trong (15-45) phut phan tng, két qua
cling dugc quan sat bang mau sic va SYBR L.
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2.5 Phuong phap khéo sat gidi han phat hién va tinh dac
hiéu cua phan ung

Gi6i han phat hién cua phan ng dugc xac dinh bang
mau RNA dugc tach chiét tr mau vi rat nudi cdy cd
noéng d6 10%° TCIDso/mL duoc pha lodng theo bac 10
vé cac nong do (10*°-10*%) TCIDso/mL va thuc hién
phan tng multiplex RT-LAMP v&i cac diéu kién duge
t6i uu trude d6. Tinh dic hiéu cia multiplex RT-LAMP
duogc kiém tra bang thyuc hién phan tng LAMP d t6i
wu voi cac mau RNA/DNA tach chiét tir cac ching vi
rut gdy bénh trén lon c6 dic diém tuong tw PRRSV va
cac vi khuan phé bién duoc liét ké tai Bang 1.

2.6 Quy trinh multiplex RT-LAMP v6i RNA tach tu
cac mau bénh pham khac nhau

13 mau huyét thanh bénh pham PRRSV duoc thu nhan,
tach chiét RNA bang kit tach chiét Monarch® Total
RNA Miniprep Kit (NEB, UK) va dugc xac nhan bang
RT-qPCR. Cac miu RNA nay sau d6 dugc sir dung lam
mach khuén cho quy trinh multiplex RT-LAMP da
duoc tbi vu. Két qua dugc ghi nhan bdi mau séc va chét
nhuom SYBR L.

3 Két qua va ban luén

3.1 Két qua kiém tra mdi va cac thanh phan ding cho
multiplex RT-LAMP

Cac phan g multiplex RT-LAMP ban dau dugc @ tai
nhiét do 65 °C trong thoi gian 45 phit. Phan Umg st
dung 2 bd mdi dic trung dugc thiét ké cho gen M va
nsp cia PRRSV va RNA bo gen c¢6 ndng do 10*
TCIDso/mL. Két qua kiém tra cho thay, co su thay doi
tir mau hong sang vang d6i véi mau duong chira RNA
ctia PRRSV muc tiéu va giit nguyén mau hong d6i véi
méau 4m (Hinh 2). Sy thay d6i mau sic cho thdy san
pham khuéch dai da duoc tao ra va co thé quan sat bang
mit thuong, chimg minh rang b mdi va cac thanh phan
duoc lya chon cho phan utng RT-LAMP da phat hién
duoc trinh ty muc tiéu cia PRRSV va dung cho cac
phan tng tiép theo.
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Hinh 2 Két qua kiém tra mdi multiplex RT-LAMP dugc
thiét ké dic trung cho PRRSV.

3.2 Két qua tdi wu diéu kién phan tmg multiplex RT-
LAMP

Nhiét d0 phan tng dugc khdo sat trong khoang
(58-65) °C, trong thoi gian phan tmg 45 phut. Theo két
qua khao sat, san pham RT-LAMP c6 thé quan st bang
SYBR tai nhiét d6 60 °C, tuy nhién phai tir nhiét do
(61-65) °C, sy thay d6i mau sic phan Gng thé hién rd

Nhiét do  + - 58 59 50 61 62 83 64 85
c) ; =

rang khi quan sat bang mat thuong (Hinh 3A), két qua
ddng nhat gitra cac 1an 1ap lai cta khao sat. Cung véi
chi dan cua nha san xuit va cac nghién ciru trude do,
nhiét do 61 °C 1a nhiét d6 t6i wu cho phan ng trong
nghién ctru nay, dong thoi nhiét d6 nay duoc str dung
cho céc thi nghiém tiép theo. Thoi gian kéo dai cua
phan ng RT-LAMP quyét dinh sé luong san pham
dugc hinh thanh trong phan tng. Két qua khao st cho
thdy, san pham khuéch dai cta phan tng c6 thé dugc
nhin thy ¢ thoi gian 15 phut 1a thoi gian u tdi thiéu dé
tao ra sy thay doi vé mau sic, bén canh d6 két qua ¢
thoi gian 25 phut, phan tng RT-LAMP cho két qua
mau va két qua SYBR 13 nhit (Hinh 3B). Viéc st dung
hai bd mdi trong cing mot phan tng da 1am ting hiéu
suat phan mg va rat ngan thoi gian phan Gmg dang ké
s0 voi thoi gian phan g (40-60) phut cua cac nghién
ctru trude do [15-17]. Vi vay thoi gian 25 phat 1a thoi
gian t6i wu nhat duoc lya chon ap dung cho cac khao
sat tiép theo.

Thoi gian - 15 20 25 30
(phut) =

Hinh 3 Két qua toi uu nhiét do va thoi gian cho phan ing multiplex RT-LAMP.

3.3 Két qua khao xac gidi han phat hién cua multiplex
RT-LAMP

Gi6i1 han phat hién phuong phap multiplex RT-LAMP
duoc khao sat voi mau RNA tach chiét tir vi rut co
ndng d6 ban dau 10°° TCIDsy/mL. Theo d6, miu RNA
ban dau duoc pha loing theo bac 10 vé cac ndng do
trong khoang (10*° dén 10*%) TCIDso/mL va phan
g multiplex RT-LAMP dugc thyc hién véi cac miu
RNA nay, dong thoi so sanh két qua v6i phan tmg RT-
LAMP don gen. Phan ng str dung mau RNA b gen
PRRSV c¢6 ndng d6 104 TCIDso/mL. Phan g dugc
Ui tai cac nhiét do khac nhau trong 25 phit. Két qua
duoc ghi nhan bang mau sic phan Gng, thudc nhuom
SYBR I va dugc thé hién tai Hinh 4 (trong d6: (A) két
qua multiplex RT-LAMP, (B) két qua khao sat voi bo
mdi nsp, (C) két qua khao sat véi bo moi M). Két qua
cho thay, phan tng RT-LAMP di duoc tbi uu c6 kha

ning phat hién 10° TCIDse/mL, nhay hon 100 1an so
v6i két qua RT-LAMP don gen va két qua c6 gia tri
ngang bang véi gidi han phat hién ciia mot sb kit RT-
qPCR chan doan PRRSV co trén thi truong. Dong
tho1i, gioi han phat hién cua quy trinh RT-LAMP da
tdi wu trong nghién ctru thé hién kha niang phat hién
PRRSV c¢6 hi¢u qua hon so v6i cac nghién ctru trudc
d6 khi st dung cung phuong phap [18-19]. Két qua
thé hién vu diém vé gidi han phat hién cta multiplex
RT-LAMP so véi phan ting RT-LAMP don gian va
diéu nay chung minh kha ning phét trién cao cua
phuong phap multiple RT-LAMP trong viéc phat hién
cac mau bénh pham c6 nong d6 thip va vat nudi chua
thé hién triéu ching bénh.
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Hinh 4 Két qua khao sat gioi hién phat hién ctia multiplex
RT-LAMP ddi véi RNA b gen ctia PRRSV.

3.4 Két qua khao sat tinh dic hiéu ctiia bo moi thiét ké
Tinh dic hiéu cta bd modi cho PRRSV duge danh gia
bang viéc thyc hién phan img multiplex RT-LAMP véi
cac chung vi rat gy bénh trén lon véi cac tri€u chirng
trong dong voi PRRS va mot sé vi khuan phd bién
trong chudng trai (Bang 1). Quan sat két qua tai Hinh 5
cho thay, multiplex RT-LAMP trong nghién ctru nay
c¢6 thé phén biét trinh tu gen muc tiéu cia PRRSV so
v6i cac vi khuan gan giii, RT-LAMP chi khuéch dai khi
RNA muc tiéu PRRSV c¢6 trong phan tung. Két qua
chirng minh rﬁng, b6 mdi lya chon thuc hién phuong
phap RT-LAMP di duoc t6i wru c6 tinh chuyén biét cao
cho PRRSV.
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Hinh 5 Két qua khao sat tinh dac hiéu cta bo moi duge
thiét keé.

3.5 Hoat dong ctia RT-LAMP dbi vi RNA tinh sach
tir mau huyét thanh bénh pham
13 méu huyét thanh bénh pham duoc thu nhan, tach
chiét va kiém tra xdc nhan bang phuong phiap RT-
qPCR tai Hoc vién Nong nghi¢p Viét Nam, trong do6 co
10 mau duong tinh véi PRRSV va 3 mau am tinh véi
PRRSV. Cic mau RNA nay dugc dung lam mach
khuon cho multiplex RT-LAMP di dugc t6i uu. Két
quéa cho thay multiplex RT-LAMP c6 kha ning phat
hién RNA bo gen ciia PRRS (Hinh 6) trén 10 mau RNA
tach chiét tir cdc mau bénh phém cod néng d06 khac nhau,
trong khi d6 3 RNA tach tir mau 4m khong chta vi rut
cho ciing két qua 4m tinh. Didu nay cho thiy kha ning
mg dung ctia phuong phap khi thyc hién véi mau thyc
té mot cach chinh xac va hiéu qua.

e
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Hinh 6 Kha nang phat hién cua multiplex RT-LAMP
d6i v6i cac mdu RNA c6 nong d6 khac nhau.

4 Két luan

Hoi chtng rdi loan sinh san va ho hp & lon dén nay
van la mot trong nhitng bénh gy ra thiét hai ning né
cho nganh chan nudi tai Viét Nam. Viéc phat hién bénh
som, tai giai doan u bénh c6 y nghia quan trong. Hi¢n
nay, cac phuong phap chinh dé phat hién bénh chu yéu
dwa vao phan 1ap, huyét thanh hoc va RT-PCR phat
hién trinh ty dac trung [20]. Trong khi quy trinh phan
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1ap va huyét thanh hoc doi hoi nhiéu thoi gian héa chat
mic tién thi RT-PCR yéu ciu thiét bi chuyén biét trong
phong thi nghiém. Trong nghién clru nay, quy trinh
multiplex RT-LAMP da duoc téi uu thanh cong phat
hién nhanh PRRSV trong thoi gian 25 phut tai 61 °C.
Giéi han phat hién cua phuong phap 1a 10%
TCIDsy/mL nhay hon 100 lin so véi phan tng RT-
LAMP don gen. B mdi duoc lua chon ¢6 tinh chuyén

dé nham 1an voi PRRSV khi xét vé cac ddu hiéu 1am
san ban du. Phuong phap RT-LAMP trong nghién ctru
nay duogc thuc hién don gian, d@ thao tac, két qua quan
sat truc tiép bang mit thuong, co kha ning phat hién
bénh cho cac quy trinh phat hién nhanh, tai chd.
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Multiplex RT-LAMP method development for rapid detection of Porcine reproductive and
respiratory syndrome virus (PRRSYV)

Diem Hong Tran, Hau Thi Tran, Trang Minh Pham Nguyen, Huong Thi Thu Phung
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Abstract Porcine reproductive and respiratory syndrome (PRRS) is one of the most complex and dangerous
diseases in pigs, with a high herd mortality rate. To date, disease diagnosis has been primarily based on clinical
signs at the onset of the disease and antibody methods, as RT-PCR molecular diagnosis frequently requires a
prolonged period of time and complicated testing techniques. Meanwhile, RT-LAMP inherits all of PCR's
advantages in terms of sensitivity and specificity, but with a simpler technique and a shorter implementation time.
As aresult, the primary goal of this study was to develop a protocol for rapid detection of porcine reproductive and
respiratory syndrome virus (PRRSV) using multiplex RT-LAMP. The study's optimized RT-LAMP multiplex
procedure detected the PRRSV target sequence with a detection limit of 10°%° TCIDso/mL; the reaction was carried
out at a fixed temperature (65 °C) for 25 minutes, and the results can be read quickly with the naked eye via the
reaction color.

Keywords PRRS, PRRSV, RT-LAMP, colorimetric, multiplex
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