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PHAT TRIEN KV THUAT LAMP PHAT HIEN VIRUS EKY hM 
LOfN TAI XANH, DjCH TA LtfN, TIEU CHAY CAP VA CO' COC rf LrfN 

Pham Minh Hing, Phan Thanh Hirang, Pham Thi Thu Thuy, Sguyen Viet Khong 
Viin Thuy 

TOM TAT 

Trong nghien cim nay, chiing toi da phat triSn ky thiwt LAMP cho viec phat hien gen ORF-6 ciia 
PRRSV, gen NS5B ctia CSFV, gen M ctia PEDV va gen ORP-2 ctia PCV2. Phuong phap Ishuech (lai 
nay c6 the thti dugc trong 1 gicr o dieu l<ien dang nhiet (63°C) voi bon moi dac hieu. Do nhay ctia 
phuong phap la 0,lng/nl va khong c6 phan tmg cheo doi vtii cac plasmid tai to hop khac nhau. 

Tir khoa: Phuong phap LAMP, PRRSV, CSFV, PEDV, PCV2. 

Development of loop mediated isothermal amplification assay for 
detecting PRRSV, CSFV, PEDV and PCV2 

Pham Minh Hang, Phan Thanh Huong, Pham Thi Thu Thuy, Nguyen Viel Khong 

SUMMARY 
In this study, we developed loop-mediated isothermal amplification (LAMP) assay targeting 

the ORF-6 gene tor the detection of PRRSV, the NS5B gene for the detection of CSFV, 
the M gene for the detection of PEDV and the ORF-2 gene for the detection of PCV2. This 
amplification method could be obtained in 1 hr. under isothermal conditions (BS^C) employing 
a set of four specific primers mixtures. The sensitivity was 0.1ng/|jl and no cross-re activity for 
different recombinant plasmids. 

Keywords: LAMP assay, PRRSV, CSFV, PEDV, PCV2. 

I, DAT VAN DE 

Trong chan doan benh truygn nhilm, cac 
ky thuat khuech dai gen co the cung cap su 
nhan dang mam benh nhanh va nhay hon so 
voi phuong pbap nu6i cay, dac biet voi s6 
lugng mau Ion. Cac ky thuat do bao g6m 
Polymerase chain reaction (PCR), strand 
displacement amplification (SDA), ligase 
chain reaction (LCR) hay helicase dependant 
amplification (HDA). Tuy nhien, cac ky thuat 
nay co mot s6 ban che boi s6 Iugng nhigu 
thu6c thu voi do 6n dinh khac nhau cho su 
khuech dai ciing nhu su phu thuoc vao cac 
thigt bi dat tien. 

Ky thuat khuech dai dang nhiet (LAMP-
Loop mediated isothermal amplification ) 

la ky thuat tong hgp DNA bSng 4 m6i dac 
hieu nhan bigt 6 vung khac biet trgn mgt gen 
dich tu mgt khuon mlu duy nhat, tao ngn ragt 
dang san pham DNA c6 cau true vong lap da 
dugc phat trign boi Notomi et al. (2000). Ky 
thuat nay k h k phuc su phu thugc vao thiet hi 
dat tien thong qua viec loai bo su luan nhiet va 
khuech dai DNA trong thai gian ngSn. Do co 
tihii-ng uu diem noi tren, LAMP da tro thanh 
rapt c6ng cu chan doan sang Igc nhanh cac tac 
nhan gay benh truygn nhiem. 

Cung nhu ky thuat khugch dai axit nucleic 
khac, m6i co y nghia dac bigt quan trong 
trong ky thuat LAMP, quygt dinh do nhay 
ciing nhu dg dac hieu cua phep thu. Hien 
da CO mgt s6 nghign cuu tren thg giai c6ng 
bo cac bo moi cho phep phat hien nhanh cac 
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tac nhan PRRSV (Porcine reproductive and 
respiratory syndrome virus), CSFV (Classical 
swine fever virus), PEDV (Porcine epidemic 
diarrhea virus) va PCV2 (Porcine circovirus 
type 2). Tuy nhien, cac bg moi nay moi chi 
duoc thu nghiem tren mgt so chung virus luu 
hanh tai qu6c gia nghign ciiu ngn c6 the khong 
bao fium dugc tap hgp chung dang luu hanh 
tai Viet Nam. Chinh vi cac ly do nay, dua trgn 
trinh br gen cua cac chung virus dang luu 
hanh tai Viet Nam, chung t6i da thiet ke moi 
cac bg m6i d6i voi tung loai virus va t6i uu 
hoa cac digu kien phan iing dg dam bao trong 
Cling digu kien phan iing t6i uu nhu nhau, cho 
phep phat hien ca 4 tac nhan virus voi do nhay 
hrong duong nhau. 

II. NGUYEN LIEU VA PHU'OfNG 
PHAP NGHlfN ClTU 

2.1. Nguygn lieu 

- Dung dich dem, cac Ioai enzyme 

- Betaine, dNTPs, nuoc c4t va thuoc nhugra 

2.2. Phuotig phap nghign ciiii 

2.2.1. Phuffng phdp thiit ke moi 

Gen ORF-6 (open reading flame-6) cua 
PRRSV, NS5B cua CSFV, gen M ciia PEDV va 
gen ORF-2 (open reading flame-2) ciia PCV2 
dugc lay tu Genbank va dugc sap xgp, chinii 
Ie bing chuong trinh CLUSTALW. Doan gen it 
bien doi da dugc chgn Iam viing dich va dugc 
sii dung de thigt ke cac moi LAMP theo phuang 
phap ciia Notomi el al. (2000). TSt ca cac m6i 
oligonucleotide dugc tgng hgp bai cong ty 
Biosearch technologies, USA. 

2.2.2. Phiemgphdp LAMP 

Phan ung LAMP dugc thuc hien vai tong 
the tich 25 jiL bao gom h6n hgp dung dich 
dem Ix Thermo (New England Biolabs Inc., 
Beverly, MA, USA) chiia 20 mM Tris-HCI 
(pH 8,8), 10 mM KCl, 10 mM (NHJ^SO^, 8 
mM MgSO^ va 0,1% Triton X-IOO, betaine 
0,8 M (Sigma-Aldrich, USA), h6n hgp dNTP 

1,0 raM (Qiagen Inc, Valencia, CA, USA ), 
8U Bst 3 DNA Polymerase (New England 
Biolabs Inc., Beverly, MA, USA), 0,8 pM 
cho moi m6i BIP (backward inner primer), 
FIP (forward inner prime) va 0,2 îM cho m6i 
m6i FW (forward), BW (backward) va 2 pL 
gen dich. Hon hgp dugc n o 6'i°C trong 60 
phiit va sau do SS^C trong 5 phiit dg dirng 
phan ling. 

2.2.3. Phifffng phdp doc ket qud 

Phan tich san pham LAMPbang phuang phap 
dien di trgn thach (agarose gel electrophoresis). 
Sau khi dugc khuech dai, san pham LAMP dugc 
nhugm boi thu6c nhugm runSAFE (Cleaver 
Scientific, UK), dugc dien di tren thach agarose 
2% va dugc phat hien duoi den UV. 

2.2.4. Phuffng pitdp xdc dinh dp nhay vd dp 
ddc hieu 

Cac doan gen diing de thiet ke m6i cho 
phuang phap LAMP phat hien PRRSV, CSFV, 
PCV2, PEDV dugc lira chgn Iam gen dich (doi 
chiing duong), dugc tong hgp va dugc dua vao 
plasmid pBIuescript II SK (Biomatik, USA). 

Do nhay cua LAMP: dugc xac dinh bang 
each kigm tra do pha loang 10 lan lign tiep cua 
plasmid pBIuescript II SK chiia gen dich tir 
0,001ng-10ng/pl. 

Do dac hieu cua LAMP: M6i LAMP-
PRRSV dugc kigm tra vai cac plasmid 
pBIuescript H SK chiia cac doan gen dich cua 
CSFV, PEDV, PCV2; LAMP-CSFV dugc kiem 
tra vai cac plasmid pBIuescript II SK chiia cac 
doan gen dich cua PRRSV, PEDV, PCV2; M6i 
LAMP- PEDV dugc kigm tra voi cac plasmid 
pBIuescript II SK chira cac doan gen dich ciia 
PRRSV, CSFV, PCV2 va m6i LAMP- PCV2 
dugc kiem fi-a voi cac plasmid pBIuescript II 
SK chiia cac doan gen dich cua PRRSV, CSFV, 
PEDV. 

2.2.5. Plmffng phdp PCR 

PCR dugc thirc hien voi thg tich phan ung 25 
îL bao g6m 0,4 [iM m5i m6i, 0,2 mM m6i Ioai 
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deoxynucleoside triphosphate, 1,5 mM MgCl,, 

1X PCR buffer, 1 fiL plasmid va 2,5 U Ja? DNA 

polymerase (New Englatid Biolabs, USA). Chu 

trmh khuSch dai 30 vong a 95°C trong 5 phut, 

95°C trong 30 giay, 55°C trong 45 giay, 68°C 

trong 1 phiit, va 72°C trong 5 phiit. San phim 

PCR dirge phan tich bang dien di tren agarose 

gel 2%. 

m. K£T QUA VA raAO LU^N 
Lira chon gen dich va thiSt ke moi 
Nhu da mo ta trong phin nguyen Ii?u va 

phuong phap, dS tim nhung doan gen it bien doi 
dirge sii dung thill kS m6i LAMP cho viec phat 
hien PRRSV, CSFV, PEDV va PCV2, chung 
toi da tai trinh tu gen ciia cac chung virus tii 
Genbank co s6 hieu nhu trinh bay a bang 1. 

Bang 1. Trinh tip gen cac chung virus tham khao du'O'c sip dung trong nghien cipu nay 

TT PRRSV (Accession No.) CSFV (Accession No.) PEDV (Accession No.) P C V 2 (Accession No.) 

1 KF523302 

2 PRU87392 

3 DQ473474 

4 EF112445 

5 KY190046 

KY849594 

KT119352 

KP233071 

Z46258 

X87939 

Gbi chii: Accession No. (Accession number) 

LC101733 

MG373540 

KX253991 

KM048294 

JX435310 

KU359277 

KC238438 

HQ693093 

JX912915 

MF981845 

FW FIP2 
q t c a a t a t q a q r q c a a a a q a q q q c a a c t g g t t a g r t a a t g c a g a t a g a c t g g t g a g c a g t 

FIP1 B1P1 

a a q a c t q q a a a t a q q t a c a t a c c t q q a q a q q q a c a c a c c c t a c a a q q q a q q c a t c a t q a a 

BIP2*W 

q a a c t q q t q t r q q t a a q a a a a c a q a c c a q - a q c u t t g a a g g g a c g g a c a g g t a t a a t c t a 

BW 
qqcccaataqtcaacatagrqimaagaagqctgaagatcatgatqatqqccctgatgggg 

FW FlP-2 

t a q q g t c q c q c t c a c t a t q q q a q c a q t a q t t q c a c t t c t t t q q q q a q t q t a c t c a q c c a t 
FIP-1 BIP-1 

a g a a a c c t g g a a a t t c a i : c a c c t c c a g a t g c c g t t t q t q c t t g c t a g g c c g c a a g t a c a t 
BlP-2 

t c t g g c c c c t g c c c a c c a c g t c g a a a g t g c c g c g q q e t t t e a t c c q a t t q c q q c a a a t q a 

BW 

t a a c c a c g c a t t t g t c g t c c g g c g t c c c q q c t c c a c t a c q q u c a a c n q n a r a t - . r q f i t q f ^ r : 

q t g g a t a a t g t a t j ^ t t g t c a a t a g c a t t c q q t t q t q q c q c a q q a c a c a t t c t t q a t q g t c 
FIP-2 

t t t c a a t e c t g a a a c t g a e g c g c t t c t c a c t a c t t c t q t q a t q q q c e q a e a q n t . M - n r - a i -

t G c a q t : q c - t q q a q c a c c a a c t q q t q t a a c q o t 5 a c a n i - n r . ^ t = g ^ - j g ^ . ^ - ^ ^ - , 3 . ^ ^ , . ^ ^ 

a q a q q q c t 3 r a a q g t t g e t a e t q q ^ g t a ^ a q q t a a q t c : a a - } - n r - r - i - n = ^ ^ T - - r - ^ - ^ ' ^ t 
BW " ^ — ^ 

c g c c a a g q c c a c t a c a a c a a t t g t c t a t q g a c q t q t t g g t c q t t c a q t c a a ^ ' . : - - c a t r -

Hinh 1. Moi l-AMP phat hien 1. PRRSV 2.CSFV 3.PEDV 
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M5i LAMP cho tirng loai virus bao gom BW, 
FW, BIP, va FIP (hinh 1 va hinh 2) va chieu dai 
cua cac gen dich xap xi 300bp. 

Cac Plasmid pBIuescript II SK chua cac gen 
dich ciia b6n Ioai virus dugc pha loang 6 nong 
do lng/I|il va dirge sic dung cho t6i uu hoa cac 
digu kien hoat dgng ciia phan ung LAMP. 

N Hit 

trnaijQccEacqtqqtctacatttctagaggtttgtagct 
age tg at tec t t t 

it agt g g agtcaagaacaqgtttg tgttatttggttggaagtaf 
ggtgtgaagtaac 

qqqaqtggtaqgagaagggttgggg g at t g tatggcgggaggagta. 
macatatgggt 

cataqqttaggqctqtggectttgttacaaagttatcatctat 
acageagtgqagc 
ccactcccctatcaecctgggtgatgggggagcagggccagai 

Hinh 2. Moi LAMP phat hien PCV2 

Kiem tra kha nang khuech dai cua cac cap 
moi ngoai cua LAMP, chiing t5i da sii' dung 
phuang phap PCR va kit qua a hinh 3 cho thay 
ca 4 cap moi ngoai dgu khugch dai rdt ro rang 
cac gen dich cho PRRSV, CSFV, PEDV va 
PCV2. 

Hinh 3. Phin d'ng PCR cho cac cap moi 
ngoai cua LAMP 

Gieng 1, 2, 3, 4: PCV2. PRRSV, CSFV va 
PEDV; Giing 5. 6, 7, 8: am tinh; Marker 

Tiep dgn chiing toi kiem tra cac m6i 
LAMP khuech dai cac gen dich va kgt qua 
hinh 4 cho thdy san ph4m cua LAMP sau Ih 
iJcrnhi6td6 63°C. 

Hinh 4. Phan irng LAMP khuech dai 
cac gen dich 

GiSng 1, 2, 3, 4, 5: PCV2, PRRSV, am tinh, 
CSFV va PEDV 

Phat trign ky thuat LAMP la phat trign mot 
phuong phap khuech dai axit nucleic moi dg sii 
dung cho viec phat hien cac tac nhan gay benh. 
Day la mgt ky thuat chan doan don gian, trong 
do phan ling dugc thuc hien trong mot ong don 
bang each tron buffer, m6i, DNA polymerase 
va u h6n hop d nhiet do khong doi (60''C-65''C) 
trong 60-120 phut. Phan ung LAMP kh6ng 
ygu cau bat ky thigt hi phiic tap nao, chi can 
bg il nhiet, be dien di va den UV, va san pham 
cu6i cung la cac doan DNA co kich thuoc khac 
nhau dac trung bai cac dai trong hinli anh dien 
di (hinh 4). 

Tdi im hoa ky thuat LAMP 

Voi cac dai nhiet do 55°C, 60"C, 63''C, 
65-C va thoi gian 30 phut, 40 phiit, 50 phut, 
60 philt, 90 phiit, 120 phut, kgt qua phan irng 
t6i uu nhat cho ca 4 gen dich la bS^C trong 60 
phut. Nhiet dp thap SS^C va thoi gian ngan 30 
philt, 40 phiit kh6ng cho ket qua duong tinh 
(bang 2). Kgt qua nay cua chiing t6i cung phii 
hop voi kgt qua nghien ciiu cua Chen et al. 
(2010), Ren etal. (2011), Rovira et al. (2009), 
Zhou etal (2011). 

Cac n6ng do betaine va m6i LAMP khac 
nhau cung da dugc kiem tra, trong do cho ket 
qua t6t nhat la n6ng do betaine 0,8M ya nong 
do m6i ngoai (BW, FW) la 0,2pM; m6i trong 
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Bang 2. K§t qua toi wu hoa cac di^u kien cho phan i>ng LAMP 

Nhiet do 55°C 

Nhiet do eO-'C 

Nhiet do 63=C 

Nhiet do 65°C 

Thoi gian 30 phut 

Thoi gian 40 phut 

Thoi gian 50 phiit 

Thai gian 60 phut 

Thai gian 90 phiil 

Thoi gian 120 phut 

Betaine 0,4M 

Betaine 0,6M 

Betaine 0,8M 

Betaine 1M 

BW; FW 0,8pM 

BW; FW 0,2 pM 

BW; l=W 0,1 pM 

BIP; FIP 1,6 ĴM 

BIP, FIP 0,8 pM 

BIP; FIP 0,4 pM 

Ghi chu: BW (backward); FW (forward); BIP (backward inner); FIP (forward inner) 

(BIP, FIP) la 0,8tiM (bang 2). Mac dii vai 
n6ng do betaine IM, moi ngoai (BW, FW) 
la 0,8^lM va m6i trong (BIP, FIP) la l,6)iM 
ciing cbo kgt qua duang tinh. Tuy nbign, 
nong do betaine va m6i dugc sir dung thap 
se tigt kiem chi phi ban so vai n6ng do cao. 
Do do, chiing toi da chpn n6ng dp betaine va 
m6i LAMP nhu da trinh bay ben tren la toi 
uu nhat. 

Xac dinh do nhay va do dac hieu cua ky 
thuat LAMP 

Dg xac dinh dp nhay ciia ky thuat LAMP, 
chiing tgi da pha loang 10 lan lien tiep plasmid 
chira cac gen dich ciia PRRSV, CSFV, PEDV va 
PCV2. Cac san pham cua phan iing LAMP dupe 
phan tich bang dien di tren thach 2%. Gioi han 
cho viec phat hien gen dich 6 nong dp 0,lng/jil 
hay o dp pha loang 10^ (bang 3). 

Bang 3. Ket qua kiem tra do nhay cho phan Cfng LAMP 

100ng/Ml (10"') lOng/pl (10-̂ ) Ing/nl (10-=) 0,1ng/pt 
(10^) 

LAMP-PRRSV 

LAMP-CSFV 

LAMP-PEDV 

U\MP-PCV2 

0,01ng/nl 0,001ng/M! 
{10') (10^) 
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Xac dinh d6 dac hieu ciia LAMP, chiing 
toi da kiem tra moi LAMP-PRRSV cho cac 
gen dich cua CSFV, PEDV va PCV2; m6i 
LAMP-CSFV cho cac gen dich cua PRRSV, 
PEDV va PCV2; m6i LAMP-PEDV cho cac 

gen dich cua PRRSV, CSFV va PCV2; m6i 
LAMP-PCV2 cho cac gen dich cua PRRSV, 
CSFV va PEDV. K6t qua bang 4 cho thSy 
khong c6 san pham LAMP voi cac m6i khac 
gen dich. 

Bang 4. Kit qua kiem tra do dac hieu cho phan irng LAMP 

PRRSV C S F V PEDV 

LAMP-PRRSV + 

LAMP-CSFV + 

LAIVIP-PEDV *• 

LAMP-PCV2 

Mac dil LAMP co nhigu im digm, nhimg n6 
con CO mpt s6 nhuac digm sau: LAMP duong 
nhu kem nhay hon so voi PCR d6i voi chat lie 
chg trong ttuong hpp man phiic tap nhu mau 
hoac phan, co thg la do sii dung DNA polymerase 
Bst chii khong phai Taq polymerase nhu trong 
PCR (Kennekchiev et al, 2009). Trong mSu 
siia, LAMP da co nhung san pham ro rang neu 
mau DNA dugc titih sach; mat khac se kh6ng co 
san pham dugc khugch dai ngu mau DNA chua 
duoc tinh sach hoac buac chiet tach DNA bi bo 
qua va giai han phat hien gen dich cua LAMP 
thap han dang ke so vai PCR. Trudng hgp nay 
CO the duoc gay ra boi hai ly do: thii nhat, mgt 
loat cac chat ire che bao gom cac chat hiiu co 
va vo CO nhu chat tay nia, khang sinh, hgp 
chat phenohc, enzyme, polysaccarit, chat beo, 
protein va muoi co thg lic chg phan iing LAMP; 
thir hai, cac raoi c6 thg c6 anh huong gian tigp 
dgn phan ung LAMP (Wang et al., 2007). Hon 
niia LAMP kem Imh hoat hon PCR do LAMP 
chu ygu duoc sir dung nhu mgt ky thuat ch4n 
doan hoac phat hien nhung khong dugc sir dung 
doi vai muc dinh nhan ban (cloning). Thi6t kg 
moi dung each la mgt ban chg Ian b-ong ky thuat 
nay (Torres et al, 20II). LAMP cung khong 
the thuc hien cung liic phat hien nhigu gen dich 
ehung mpt 6ng phan iing so voi multiplex-
PCR Voi s6 lugng moi Ion trgn mot gen dich 

a LAMP da Iam tang cac tuong tac m6i-m6i 
Vi do nhay cao, de nhigm cheo san pham dan 
den kgt qua dirong tinh gia 6 LAMP. Ly do cho 
su nhiem cheo nay chua dugc lam sang to mgt 
each chinh xac, nhung kha nang nhigm se nhieu 
hon khi nap cua cac 6ng phan ihig duoc ma a 
cu6i phan ling de them thuoc nhugm cho viec 
hign thi kgt qua (Lan et al., 2010) hoac khong 
sii dung dau col CO Igc nhu trong nghign ciiu 
nay. San ph§m cua LAMP g6m doan DNA co 
kich thu6c khac nhau dac trung bai cac dai chii 
kh6ng phai la mgt vach don nhu ttong phan iing 
PCR ngn khong xac dinh dugc vach dac hieu 
(Torres vacs, 2011). 

Do do, de ap dung ky thuat LAMP mgt each 
CO hieu qua, c^n co mgt s6 nghign ciiu sau hon 
niia dg loai bo cac nhugc digm cua ky thuat nay. 

IV. KET LUAN 

- Cac bp m6i va cac doan gen dich thich hgp 
cho viec phat hien PRRSV, CSFV, PEDV va 
PCV2 bang ky thuat LAMP da dugc lira chpn, 
dugc thigt kg va t6ng hgp. 

- Voi nhigt dp 63''C, thai gian 60 phiit, nong 

dp betam 0,8M, nong do m6i ngoai (BW, FW) 

0,2pM; m6i trong (BIP, FIP) 0,8(iM la nhiing 

digu kien t6i mi cho ky thuat LAMP khugch dai 

cac gen dich. 

49 
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- Gioi ban cho viec phat hien gen d ich 

cua L A M P 6 nong dp 0 , I n g / ^ I hay 6 do pha 

loang 10"^. 

- Do dac hieu ciia LAMP cho thay khong co 

san pham LAMP vdi cac moi khac gen dich. 
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