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PHAT TRIEN KV THUAT LAMP PHAT HIEN VIRUS GAY BENH
LON TAI XANH, DICH TA LGN, TIEU CHAY CAP VA ¢01 cocC G LON

Pham Minh Hang, Phan Thanh Huwong, Pham Thi Thu Thiiy, Nguyén Viét Khong

Vien Thu y

TOM TAT
Trong nghién ctru ndy, chiing toi da phat trién k§ thuat LAMP cho viéc phat hién gen ORF-6 cua
PRRSYV, gen NS5B cuia CSFV, gen M cua PEDV va gen ORF-2 cua PCV2. Phuong phap khuéch dai
nay c6 thé thu dugc trong 1 gio ¢ diéu kién dang nhiét (63°C) véi bon moi dac hiéu. DO nhay cua
phuong phap 1a 0,1ng/ul va khong c¢6 phan tng chéo doi véi cac plasmid tai to hop khac nhau.

Tt 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 Viet Khong

SUMMARY

In this study, we developed loop-mediated isothermal amplification (LAMP) assay targeting
the ORF-6 gene for 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 (63°C) employing
a set of four specific primers mixtures. The sensitivity was 0.1ng/ul and no cross-reactivity for

different recombinant plasmids.

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

I. PAT VAN PE

Trong chan doan bénh truyén nhiém, céc
k¥ thuat khuéch dai gen c6 thé cung cép su
nhan dang mam bénh nhanh va nhay hon so
v6i phuong phap nudi cdy, dic biét véi sb
lugng méiu 16n. Cac ky thuat d6 bao gom
Polymerase chain reaction (PCR), strand
displacement amplification (SDA), ligase
chain reaction (LCR) hay helicase dependant
amplification (HDA). Tuy nhién, cac ky thuat
nay c6 mdt sé han ché boi sé luong nhiéu
thube thir véi dd 6n dinh khac nhau cho su
khuéch dai cling nhu sy phu thudc vao cac
thiét bi dat tién.

Ky thuat khuéch dai ding nhiét (LAMP-
Loop mediated isothermal amplification )
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la k¥ thuat tong hop DNA bang 4 mdi dic
hiéu nhén biét 6 vung khac biét trén mot gen
dich tir mot khuoén mau duy nhét, tao nén mot
dang san pham DNA c6 cau tric vong lap di
duoc phat trién boi Notomi et al. (2000). K§
thuat nay khac phuc su phu thudc vao thiét b
dat tién thong qua viéc loai bo su luan nhiét va
khuéch dai DNA trong thoi gian ngan. Do ¢6
nhitng vu diém noi trén, LAMP di tré thanh
mot cong cu chan doan sang loc nhanh cac tac
nhén gy bénh truyén nhiém.

Ciing nhu k¥ thuat khuéch dai axit nucleic
khac, mdi c6 ¥ nghia dic biét quan trong
trong ky thuat LAMP, quyét dinh do nhay
cling nhu do dac hiéu cua phép thu. Hién
dd c6 mot s6 nghién ctru trén thé gidi cong
bd cac bd moi cho phép phat hién 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 nhién, cac bd mdi nay méi chi
duoc thir nghiém trén mot sb chung virus luu
hanh tai qubc gia nghién ctru nén co thé khong
bao trum dugc tap hop ching dang luu hanh
tai Viét Nam. Chinh vi cac 1y do nay, dua trén
trinh tg gen cua cac chung virus dang luu
hanh tai Viét Nam, ching t6i da thiét ké méi
cac bo moi dbi véi ting loai virus va tdi vu
héa céc diéu kién phan ung dé dam bao trong
cung diéu kién phan tng t6i vu nhu nhau, cho
phép phat hién ca 4 tdc nhan virus vdi do nhay
tuong duong nhau.

II. NGUYEN LIEU VA PHUONG
PHAP NGHIEN CUU

2.1. Nguyén liéu

- Dung dich dém, cac loai enzyme

- Betaine, dNTPs, nudc cat va thude nhudm
2.2. Phuwong phap nghién ciru
2.2.1. Phuong phdp thiét ké moi

Gen ORF-6 (open reading flame-6) cua
PRRSYV, NS5B cua CSFV, gen M cia PEDV va
gen ORF-2 (open reading flame-2) cua PCV2
dugc lay tir Genbank va dugc sap xép, chinh
1& bang chuong trinh CLUSTALW. Poan gen it
bién dbi d3 dugce chon lam vung dich va duoc
str dung dé thiét ké cac mdi LAMP theo phuong
phap cua Notomi et al. (2000). T4t ca cac mdi
oligonucleotide duoc tong hop boi cong ty
Biosearch technologies, USA.

2.2.2. Phuong phip LAMP

Phan tng LAMP duogc thuc hién véi téng
thé tich 25 pL bao gdm hdn hop dung dich
dém 1x Thermo (New England Biolabs Inc.,
Beverly, MA, USA) chita 20 mM Tris-HCI
(pH 8.,8), 10 mM KCI, 10 mM (NH,),SO,, 8
mM MgSO, va 0,1% Triton X-100, betaine
0,8 M (Sigma-Aldrich, USA), hon hgp dNTP

1,0 mM (Qiagen Inc, Valencia, CA, USA ),
8U Bst 3 DNA Polymerase (New England
Biolabs Inc., Beverly, MA, USA), 0,8 uM
cho mdi mdi BIP (backward inner primer),
FIP (forward inner prime) va 0,2 uM cho moi
mdi FW (forward), BW (backward) va 2 pL
gen dich. Hon hop dugc u & 63°C trong 60
phut va sau d6 85°C trong 5 phut dé ding
phan tng.

2.2.3. Phwong phdp doc két qua

Phan tich san pham LAMP bang phuong phap
dién di trén thach (agarose gel electrophoresis).
Sau khi dugc khuéch dai, san phém LAMP duoc
nhuém béi thuéec nhuém runSAFE (Cleaver
Scientific, UK), dugc dién di trén thach agarose
2% va dugc phat hién dudi den UV.

2.2.4. Phwong phap xdc dinh do nhay va do
ddc hiéu

Céc doan gen dung dé thiét ké mdi cho
phuong phap LAMP phat hién PRRSV, CSFV,
PCV2, PEDV duoc lya chon lam gen dich (d6i
ching duong), duoc tong hop va duoc dua vao
plasmid pBluescript I SK ( Biomatik, USA).

Do nhay cua LAMP: duogc xac dinh bfmg
cach kiém tra d6 pha lodng 10 Ian lién tiép cua
plasmid pBluescript II SK chira gen dich tu
0,001ng-10ng/ul.

Do dic hiéu cia LAMP: Mbdi LAMP-
PRRSV dugc kiém tra véi cac plasmid
pBluescript II SK chtra cac doan gen dich cua
CSFV, PEDV, PCV2; LAMP-CSFV dugc kiém
tra véi céc plasmid pBluescript I SK chira cac
doan gen dich cua PRRSV, PEDV, PCV2; Mbi
LAMP- PEDV dugc kiém tra véi cac plasmid
pBluescript II SK chtra cac doan gen dich cua
PRRSV, CSFV, PCV2 va mdéi LAMP- PCV2
dugc kiém tra v6i cac plasmid pBluescript II
SK chtra cac doan gen dich cia PRRSV, CSFV,
PEDV.

2.2.5. Phwong phap PCR

PCR duoc thuc hién véi thé tich phéan tng 25
uL bao gom 0,4 uM mdi méi, 0,2 mM mai loai
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deoxynucleoside triphosphate, 1,5 mM MgClL,
1x PCR buffer, 1 pL plasmid va 2,5 U 7Tag DNA
polymerase (New England Biolabs, USA). Chu
trinh khuéch dai 30 vong ¢ 95°C trong 5 phut,
95°C trong 30 gidy, 55°C trong 45 giay, 68°C
trong 1 phit, va 72°C trong 5 phut. San phdm
PCR duoc phén tich bang dién di trén agarose
gel 2%.

III. KET QUA VA THAO LUAN
Luwa chon gen dich va thiét ké moi

Nhu d3 mé ta trong phan nguyén liéu va
phuong phéap, dé tim nhitng doan gen it bién doi
duoc str dung thiét ké mdi LAMP cho viéc phat
hién PRRSV, CSFV, PEDV va PCV2, ching
toi da tai trinh ty gen cua cac chung virus tu
Genbank c6 s6 hiéu nhu trinh bay ¢ bang 1.

Bang 1. Trinh tw gen cac chung virus tham khao dwoc sir dung trong nghién ctru nay

TT PRRSV (Accession No.) CSFV (Accession No.) PEDV (Accession No.) PCV2 (Accession No.)

KF523302 KY849594
PRU87392 KT119352
DQ473474 KP233071
EF112445 246258
5 KY190046 X87939

O R S R

LC101733 KU359277
MG373540 KC238438
KX253991 HQ693093
KM048294 JX912915
JX435310 MF981845

Ghi chu: Accession No. (Accession number)

FW

FIF2
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gtcaatatgggtgcaaaagagggcaactggttagttaatgeagatagactggtgageagt
aag actggaaataggtagg:‘lacctggag aggg acacaccctacaagg;aggcattatg aa
gaactggtgttggtaagaaaacagaccagtag ctttgaagggazfgvsacaggtataatcta
ggcccaatagtcaacatag tgttaagaaggctggivgatcatgatgatggccctg atggagg

tagggtcgcgctcactatgggag;:?ytagttgcacttctttggggagtgtactcaFgIPcﬁat
aga aacctggaaattcatcacctccagatgcgtl;:-::tgtgcttgct aggccyg c:aagBilpa-g:at
tetggecectgoccaccacgtcgaaagtgoecyg cgggctttcatccg:ItF:%gcggcaaatga
taaccacgcatttg\:cgtccggcgtCccggctccactacggtcaacggcacattggtgcc

gtggataatgtattttgtcaatagcatEEggttgtggcgcag;:Lacattcttggtggtc

tttcaatcctgaaactgacgcgcttctcactacttc?QéZatgggccgacaggtctgcat

tccagtgcttggagcaccaggt;gtgtaacgctaacactccttagtggtacattgcttgt

agagggctataaggttgctactggg;;acaggtaagtcaattgcctgatttcgtcgizjt
BW

cgccaaggccactacaacaattgtctatggacgtgttggtegttecagtocaatgocttocato

Hinh 1. Méi LAMP phat hién 1. PRRSV 2.CSFV 3.PEDV
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Mbdi LAMP cho tung loai virus bao gém BW,
FW, BIP, va FIP (hinh 1 va hinh 2) va chicu dai
cua céc gen dich xap xi 300bp.

Céc Plasmid pBluescript II SK chira cac gen
dich ctia bon loai virus duge pha lodng ¢ nong
d6 1ng/1pul va dugce sir dung cho t6i wu hoa cac
diéu kién hoat dong cua phan tmg LAMP.

FW

cgaggcctacgtggtetacatttctagaggtttgtagoctcagocaa
agctgatteocttt

FIP-2

tgttatttggttggaagtaatcaatagtggagtcaagaacaggtttyg
ggtgtgaagtaac
FIP-1 BIP-1

gggagtggtaggagaagggttggyggattgtatggegggaggagtag
tttacatatgggrt
BIP

BW
cataggttagggctgtggectttgttacaaagttatcatctagaata
acagcagtggage

cecactoooctatocaccotgggtgatgggggagoagggocagaattoa
accottgacottte

Hinh 2. M6i LAMP phét hién PCV2

Kiém tra kha ning khuéch dai cua cac cip
moi ngoai ciia LAMP, chiing toi da sir dung
phuong phap PCR va két qua ¢ hinh 3 cho thay
ca 4 cap moi ngoai déu khuéch dai rat rd rang
cac gen dich cho PRRSV, CSFV, PEDV va
PCV2.

Hinh 3. Phan teng PCR cho cédc cap moi
ngoai cua LAMP
Giéng 1, 2, 3, 4: PCV2, PRRSV, CSFV va
PEDV:; Giéng 5, 6, 7, 8: am tinh; Marker

Tiép dén chung to6i kiém tra cac mdi
LAMP khuéch dai cac gen dich va két qua
hinh 4 cho thdy san pham ciia LAMP sau 1h
u 0 nhiét do 63°C.

Hinh 4. Phén &rng LAMP khuéch dai
cdc gen dich
Giéng 1, 2, 3, 4, 5: PCV2, PRRSV, &m tinh,
CSFV va PEDV

Phat trién k¥ thuat LAMP 1a phat trién mot
phuong phap khuéch dai axit nucleic mai dé sir
dung cho viéc phat hién céc taic nhan gay bénh.
Pay 1a mot k¥ thuat chan doan don gian, trong
d6 phan ung dugc thyc hién trong mot 6ng don
bang cach tron buffer, mdi, DNA polymerase
va 1t hdn hop & nhiét do khong doi (60°C-65°C)
trong 60-120 phat. Phan ung LAMP khong
yéu cau bat ky thiét bi phuc tap nao, chi can
bé U nhiét, bé dién di va dén UV, va san pham
cudi cung 1a cac doan DNA c6 kich thuée khac
nhau dac trung bdi cac dai trong hinh anh di¢n
di (hinh 4).

Téi wu hoa ky thuat LAMP

Véi cac dai nhiét do 55°C, 60°C, 63°C,
65°C va thoi gian 30 phut, 40 phat, 50 phut,
60 phut, 90 phat, 120 phuat, két qua phan ung
t6i ru nhat cho ca 4 gen dich 1a 63°C trong 60
phut. Nhiét d6 thap 55°C va thoi gian ngan 30
phut, 40 phat khong cho két qua duong tinh
(bang 2). Két qua nay cua chang toi ciing phu
hop véi két qua nghién ctru cia Chen et al.
(2010), Ren et al. (2011), Rovira et al. (2009),
Zhou et al. (2011).

Céac nong do betaine va mdéi LAMP khac
nhau ciing da dugc kiém tra, trong d6 cho két
qua t6t nhat 1a ndng d6 betaine 0,8M va ndng
d6 mdi ngoai (BW, FW) 14 0,2uM; mdi trong
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Bang 2. Két qua téi wu hoa cac diéu kién cho phan trng LAMP

PRRSV CSFV PEDV PCV2
Nhiét dg 55°C - - - -
Nhiét d6 60°C - - + +
Nhiét d6 63°C + + + +
Nhiét d6 65°C + + + +
Thoi gian 30 phat - - - -
Thoi gian 40 phat - - - -
Thoi gian 50 phat + - + -
Thoi gian 60 phat + + + +
Thoi gian 90 phat + + + +
Thoi gian 120 phat + + + +
Betaine 0,4M - - - +
Betaine 0,6M - - + +
Betaine 0,8M + + + +
Betaine 1M + + + +
BW; FW 0,8uM + + + +
BW; FW 0,2 uM + + + +
BW; FW 0,1 uM - - - -
BIP; FIP 1,6 uM + + + +
BIP; FIP 0,8 uM + + + +
BIP; FIP 0,4 uM - - - -

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

(BIP, FIP) 1a 0,8uM (bang 2). Mac du véi
ndng do betaine 1M, mdi ngoai (BW, FW)
12 0,8uM va mdi trong (BIP, FIP) 1a 1,6uM
ciing cho két qua duong tinh. Tuy nhién,
ndng do betaine va mdi dugc sir dung thip
s& tiét kiém chi phi hon so véi néng d6 cao.
Do d6, chung t6i da chon ndng do betaine va
mdi LAMP nhu da trinh bay bén trén 1a tbi
vu nhat.

Xac dinh do nhay va do dac hiéu cia ky
thuat LAMP

Pé xac dinh d6 nhay cua k¥ thuat LAMP,
chung t6i da pha loang 10 lan lién tiép plasmid
chtra cac gen dich cia PRRSV, CSFV, PEDV va
PCV2. Céc san pham ctia phan ing LAMP duoc
phan tich béng dién di trén thach 2%. Gidi han
cho viéc phat hién gen dich ¢ nong d6 0,1ng/ul
hay ¢ d6 pha loang 10 (bang 3).

Bang 3. Két qua kiém tra dé nhay cho phan trng LAMP

100ng/ul (107) 10ng/ul (10) 1ng/ul (10°) °’(11'(‘)€,’)“' 0’?1 (')‘_?)’ i 0’0810’_}};” Wl
LAMP-PRRSV v " . ; ] }
LAMP-CSFV . + . . ] ]
LAMP-PEDV + + ¥ + : -
LAMP-PCV2 . + . . ] )
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Xac dinh d6 dac hiéu cua LAMP, chung
t6i da kiém tra moi LAMP-PRRSV cho cac
gen dich cia CSFV, PEDV va PCV2; moi
LAMP-CSFV cho cac gen dich cia PRRSV,
PEDV va PCV2; mdi LAMP-PEDV cho cac

gen dich cua PRRSV, CSFV va PCV2; moi
LAMP-PCV2 cho cac gen dich cua PRRSV,
CSFV va PEDV. Két qua bang 4 cho thiy
khong c6 san pham LAMP vé6i cac moi khac
gen dich.

Bang 4. Két qua kiém tra do dic hiéu cho phan trng LAMP

PRRSV CSFV PEDV PCV2
LAMP-PRRSV + - - -
LAMP-CSFV - + - -
LAMP-PEDV - - + -
LAMP-PCV2 - - - +

Mic di LAMP ¢6 nhiéu vu diém, nhung nd
con ¢6 mot sd nhuoc diém sau: LAMP duong
nhu kém nhay hon so véi PCR dbi véi chat trc
ché trong truong hop miu phiic tap nhu mau
hoic phén, c6 thé 1a do sir dung DNA polymerase
Bst chtt khong phai 7Tag polymerase nhu trong
PCR (Kermekchiev et al., 2009). Trong mau
sita, LAMP da c6 nhiing san pham rd rang néu
mau DNA duoc tinh sach; mit khac s& khong co
san phém duoc khuéch dai néu mau DNA chua
duoc tinh sach hodc budc chiét tich DNA bi bo
qua va gidi han phat hién gen dich cia LAMP
thip hon dang ké so voi PCR. Truong hop nay
¢6 thé duoc gy ra boi hai Iy do: thir nhat, mot
loat cac chit e ché bao goém cac chat hiru co
va vd co nhu chit tdy rira, khang sinh, hop
chat phenolic, enzyme, polysaccarit, chit béo,
protein va mudi c6 thé trc ché phan tng LAMP;
thir hai, cac moi c6 thé c6 anh hudng gian tiép
dén phan ung LAMP (Wang et al., 2007). Hon
ntta LAMP kém linh hoat hon PCR do LAMP
chu yéu dugc su dung nhu mot k¥ thuat chén
doan hoac phat hién nhung khong dugc str dung
d6i v6i muc dinh nhan ban (cloning). Thiét ké
moi ding cach 1a mot han ché 16n trong ky thuat
nay (Torres et al., 2011). LAMP ciling khong
thé thuc hién cung luc phat hién nhiéu gen dich
chung mot dng phan tng so v6i multiplex-
PCR. V6i s lwong modi 16n trén mot gen dich

& LAMP di lam ting cac twong tac moi-moi.
Vi d6 nhay cao, d& nhiém chéo san phdm dan
dén két qua dwong tinh gia & LAMP. Ly do cho
su nhiém chéo nay chua duoc 1am sang to mot
cach chinh xéc, nhung kha ning nhiém s& nhiéu
hon khi ndp cua cac dng phan tng dugec mo &
cudi phan tng dé thém thudc nhudém cho viée
hién thi két qua (Lau et al., 2010) hodc khong
sit dung dau col c6 loc nhu trong nghién ciru
ndy. San phdm cia LAMP gém doan DNA c6
kich thudc khac nhau dac trung boi cac dai chir
khong phai 1a mot vach don nhu trong phan ung
PCR nén khong xac dinh dugc vach dac hi¢u
(Torres va cs, 2011).

Do d6, dé ap dung k¥ thuat LAMP mot cach
c6 hiéu qua, can c6 mot sd nghién ctru sau hon
nita dé loai bo cac nhuogc diém cua ky thuat nay.

IV. KET LUAN

- Céc bd mdi va cac doan gen dich thich hop
cho viéc phat hién PRRSV, CSFV, PEDV va
PCV2 bang ky thuat LAMP da duogc luya chon,
dugc thiét ké va tong hop.

- Vi nhiét do 63°C, thoi gian 60 phit, nong
d6 betain 0,8M, ndng d6 moi ngoai (BW, FW)
0,2uM; moi trong (BIP, FIP) 0,8uM 1a nhiing
diéu kién t6i uwu cho k¥ thuat LAMP khuéch dai
cac gen dich.
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- Gi6i han cho vi¢c phat hién gen dich

ctia LAMP ¢ nong d6 0,1ng/ul hay & d6 pha
loang 10,

- Po dic hiéu cia LAMP cho thay khong co

san pham LAMP véi cac moi khac gen dich.

1.

4.
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