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TOM TAT
Trong nghién clru nay, chiing 16i da phat trién ky thugt LAMP cho viéc phat hién gen OR]-:-G cua
PRRSV, gen NS5B cua CSFV, gen M cuia PEDV va gen ORF-2 cua P'CV2.lPhurmg phép khuech dai
nay c6 thé thu duoc trong 1 gio & diéu kién dang nhié! (63°C) véi bon moi Q{ic hiéu. B3 nhay cua
phuong phép la 0, Ing/ul va khéng co phan {mg chéo d6i vai cac plasmid tai to hgp khdc nhau.
Tir khba: 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/pt and no cross-reactivity for

different recombinant plasmids.

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

I. PAT VAN PE

Trong chn doén bénh truyén nhiém, cic
ky thuat khuéch dai gen cb thé cung cdp su
nhan dang mim béoh nhanh va nhay hon so
véi phuong phap nudi cy, dic bigt véi sb
lugng mau l6o. Cic ky thuat dé bao gém
Polymerase chain reaction (PCR), strand
displacement amplification (SDA), ligase
chain reaction (LCR) hay helicase dependant
amplification (HDA). Tuy phién, céc ky thuat
nay cb mot s6 han ché bai sé luong nhigu
thubc thir véi do 6n dinh khac nhau cho su
khuéch dai ciing nhu su phy thudc vao cac
thét b dat tién.

Ky thuat khuéch dai ding nhiét (LAMP-
Loop mediated isothermal amphfication )
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1a k§ thust téng hop DNA bing 4 mbi dic
hi¢u nhén biét 6 ving khac biét trén mét gen
dich tr mét khuoén miu duy nhét, tao nén mot
dang san pham DNA c6 cdu tric vong lap da
duge phét trién béi Notomi ef al. (2000). Ky
thugt ndy khic pbuc sy phy thude vao thiét bi
dat ljén thdng qua viéc loai b sy luan nhiét va
khuéch dai DNA trong thoi gian ngén. Do c6
nbimg uu diém néi trén, LAMP di tré thanh
mot cdng cu chan doan sang loc nhanb cac téc
nhan gay bénh truyén nhidm.

Ciing nhu k¥ thuat khuéch dai axit nucleic
khac, mdi co y nghia dic biét quan trong
trong ky thuat LAMP, quyét dinh d nhay
ciing nhwr dg dic higu cua phép thir. Hién
da ¢6 mot 6 nghién ciru (rep thé gidi cong

b6 cac bd mbi cho Phep phét hidn nhanh cac



tac nhain PRRSV (Porcine reproductive and
respiralory syndrome virus), CSFV (Classical
swine fever virus), PEDV (Porcine epidemic
diarrhea virus) va PCV2 (Porcine circovirus
type 2). Tuy nhién, cic bd mdi nay méi chi
duoc thir nghiém trén mét s6 ching virus hru
hanh ta1 quéc gia nghién ciru nén c6 thé khong
bao tram dugc tip hop ching dang luu hanh
1ai Viét Nam. Chinh vi cac Iy do nay, dya trén
trinh ty gen cua cac chung virus dang lwu
hanh tai Viez Nam, ching 161 da thiét ké méi
cic ba mdi 4dj vdi timg loai virus vi 16i w
hoa cac didu kign phan ung dé dam bao trong
cing diéu kién phan g t6i wu nhw nhau, cho
phép phat hién ca 4 tac nhan virus véi d6 nbay
tuong duong nhau.

IL NGUYEN LIEU, VA PHUONG
PHAP NGHIEN CU'U

2.1 Nguyén liéu

- Dung djch d¢m, cac loai enzyme

- Betaine, dNTPs, nudc cht va thuée nhudm
2.2. Phurong pbap nghién ciu
2.2.1. Plurong phdp thiét ké méi

Gen ORF-6 (open reading flame-6) cia
PRRSV, NS5B ciia CSFV, gen M ctia PEDV va
gen ORF-2 (open reading flame- 2) cua PCV2
duge 13y tir Genbank va duge sip xép, chinh
1é bang chuong trinh CLUSTALW. Poan gen it
bién doi di duge chon lam vung dich va dugc
sit dung dé thiét ké cac mbi LAMP theo phuong
phap ciia Notomi er al. (2000). Tht ca cac mbi
oligonucleotide dugc téng hop boi céng ty
Biosearch technologies, USA.

22.2. Phurong phip LAMP

Phan ing LAMP duqc thyc hién véi léng
thé tich 25 uL bao gom hén hgp dung dich
dém Ix Thermo (New England Biolabs Inc.,
Beverly, MA, USA) chira 20 mM Tris- HCI
(pH 8.8), 10 mM KCl, 10 mM (NH,),SO,, 8
mM MgSO, va 0,1% Triton X- 100, betame
0.8 M (Sigma-Aldrich, USA), hén hop dNTP

1,0 mM (Qiagen Inc, Valencia, CA, USA ),
8U Bst 3 DNA Polymerase (New England
Biolabs lnc Beverly, MA, USA), 0,8 uM
cho méi mdi BIP {backward inner pnmer),
F]P (forward inner prime) va 0,2 uM cho méi
mbi FW (fnr\vard) BW (backward) va 2 L
gen dich. Hén hop duoc 1 & 63°C trong 60
phit va sau &6 85°C trong § phat dé dirng
phan tmg.

2.2.3. Plurong phap doc kbt qua

Phén tich san phim LAMPbing phuong phap
dién di trén thach (agarose gel eleclrophore51s)
Sau khi dugc khuéch dai, san phim LAMP duge
nhugm bai thude nhuém runSAFE (Cleaver
Scientific, UK), duge dién di trén thach agarose
2% va dugc phat hién dudi dén UV.

2.2.4. Phuong phdp xdc dinh d¢ nhay va dp
dagc higu

Céc doan gen ding dé thiét k& mdi cho
phuong phap LAMP phét hi¢gn PRRSV, CSFV,
PCV2, PEDV duoc lya chon lam gen dich (déi
chimg duong), dugc (dng hop va duge dua vio
plasmid pBluescript 11 SK. ( Biomatik, USA).

Do nhay ctia LAMP: dugc xéc dinb bing
cach kidm tra d pha lodng 10 lan lién tiép cua
plasmid pBlueseript Il SK chtra gen dich tir
0,0010g-10ng/ul.

D6 dic héu cia LAMP:  Mdi LAMP-
PRRSV dugc kiém tra véi cac plasmid
pBluescript 11 SK chira cac doan gen dich ciia
CSFV, PEDV, PCV2; LAMP-CSFV duoc kiém
tra véi cac plasmid pBluescript IT SK chira cac
doan gen dich cua PRRSY, PEDV, PCV2; Mai
LAMP- PEDV dugc kiém tra véi cac plasmid
pBluescript I SK chira cac doan gen dich cia
PRRSV, CSFV, PCV2 vi mdi LAMP- PCV2
duge kiém tra v6i cdc plasmid pBluescript 11
SK chira cac doan gen dich cia PRRSV, CSFV,
PEDV.

2.2.5. Phirong phip PCR

PCR ducrc thue h:en voi (he tich phan ung 25
uL bao gbm 0,4 pM médi méi, 0,2 mM mdi loai
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deoxynucleoside triphosphate, 1,5 mM MgCl,,
Ix PCR buffer, | pL ptasmid va 2,5 U Tagq DNA
polymerasc (New England Biolabs, USA). Chu
trinh khuéch dai 30 vong & 95°C trong 5 phut,
95°C trong 30 gidy, 55°C trong 45 gidy, 68°C
trong 1 phit, va 72°C trong 5 pbit. San phim
PCR dugc phan tich bing dién di trén agarose
gel 2%.

1. KET QUA VA THAO LUAN

Lua chon gen dich vi rlriét ké méi

Nbu d3 mé ta trong phan nguyén lidu va
phuong phap, dé tim nhimg doan gep it bién déi
dugc si dyng thiét ké moi "LAMP cho viéc phat
hién PRRSV, CSFV, PEDV va PCV2, ching
161 d4 tai trinh nr gen cua cic chung virus tr
Genbaok c6 sé hi¢u nhu trinh bdy ¢ bang 1.

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

TT PRRSV (Accession No.) CSFV (A No.) PEDV (A ion No.) PCV2 (Accession No.)
1 KF523302 KY849594 LC101733 KU359277
2 PRUB7392 KT119352 MG373540 KC238438
3 DQ473474 KP233071 KX253991 HQ693093
4 EF112445 246258 KM048294 JX912915
5 KY 190046 X87939 JX435310 MF981845

Ghi chi: Accession No. (Accession number)
FwW FIP2
gtcaatatgggryg caaaagagggcaactggttagrtaa tgcagatagactggtgagcagt
FiPT BIP1
aagactggaaataggtacatacctggagagggacacaccctacaagggaggeattatgaa
1 BIP2BW
gaactggtgtrggtaagazaacagaccag t :gaagggacggacagg ataatcta
ggcccsatagtcaacatag tgctaagaagqctiaaga:catﬂa tgatggccctaatgggg
Fw FIP-2

tagaatcgcgCr.cal‘\’,atgggagcegtagttgcacttctttgqggqgtgtactcagccat
FiP.

2 agaaacctggaaatteate

tctggeceetgoocace
BN
taaccacgcatttgregtecggogtes

acgtcgaaagtge

gtggataatgtattttgtcaatagcatte

BIP-1

cccagataccgtt:gtgcttgctaggccgcaagtacat

P-2

cggg/‘tttcatccsat tgcggcaaatga

cggctccactacggtcaacggcacat\:ga tgece

c cgraggacacattett.
FIP-2 crragtogre
gcg ctes
3 ,F”; cactaﬁtt_tgtgatgggccgacaggtctgcat
cttggagcaccasctggtgtaasgorsssactectia
BIP-T o
cgccaaggccacca:aacaattgtc:atggacszgtchccgn—.cagt
Hinh 1. M6i LAMP phat hién 1. PRRSV 2.CSFV 3.PEDV
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Mdi LAMP cho timg loai virus bao gdbm BW,
FW, BIP, va FIP (hinh 1 va hinh 2) va chiéu dai
ciia cc gen dich xap xi 300bp.

Cac Plasmid pBluescript 1T SK chira cac gen
dich cha bdn loai virus dugc pha loéng & nong
4o tng/1pl va duge sit dung cho t6i uru hoa cac
diéu kién hoat déng cia phan img LAMP.

W

cgaggectacgtggct ACATETCT g agg Lt LgtagCCTeagecaa
Hcrgatreertt

getatet gtaatcaatagtggagt teg
tgegasgtasc
e B [
tagt attgtat. ag
rtacacacggqr
BP2

B
cataggttagggetgeggecttgrracaaagiatcatcragaata
2ageageggage

ateacccrgggrgar a Trea
acerrgaccetic

Hinh 2. Méi LAMP phat hién PCV2

Kiém tra kha nang khuéch dai cua chc cip
méi ngodi cia LAMP, ching t6i 43 st dung
phueng phép PCR va Két qué ¢ hinh 3 cho thay
c4 4 cip mdi ngoai déu khuéch dai rét o rang
cic gen dich cho PRRSV, CSFV, PEDV va
PCV2.

Hinh 3. Phan tmg PCR cho cdc cip mdi
ngoal cta LAMP

Gleng1 2,3,4: PCV2, PRRSV, CSFV va

PEDV: Gieng 5, 6, 7, 8: &m tinh; Marker

Tiép dén ching t5i kiém tra cac mdi
LAMP khuéch dai céc gen dich va két qua

binh 4 cho thiy sin phdm ciia LAMP sau 1h
1 & nhigt dp 63°C.

[

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

Phat tridn ky lhuat LAMRP I3 phat trién mot
phuong phap kbuéch dai axit nucleic méi d& siv
dung cho viéc phat hi¢n cac tic nhin gay bénh.
Diy 1A mt k¥ thuat chén doén don gidn, trong
d6 phan timg dugc thyc hlen trong mot 6ng don
béng cach trén buffer, mdi, DNA polymerase
va b hén hop & nhiét do khong déi (60°C- -65°C)
trong 60-120 phit. Phan tmg LAMP khéng
yéu cau bit ky thiét bj phirc tap ndo, chi cin
bé 0 nhigt, bé dign di va den UV, va sin pham
cudi ching 14 cac doan DNA c6 kich thude khdc
nhau dic tnmg b6i cic dai trong hinh anh dign
di (hinh 4).

Téi uu héa k§ thuit LAMP

Véi cac dai nhiét d§ 55°C, 60°C, 63°C,
65°C va thai gian 30 phat, 40 phat, 50 phit,
60 phut, 90 phitt, 120 phut, két qua phan tng
téi wu nhét cho cd 4 gen dich 12 63°C trong 60
phat. Nhiét 43 thép 55°C va thdi gian ngin 30
phit, 40 phit khéng cho két qui duong tinh
(bang 2). Két qué ndy cva chilng tdi cling ph
hgp véi két qua nghién ciru cia Chen er al.
(2010), Ren et al. (2011), Rovira et al. (2009),
Zhou et al (2011).

Céc ndng dé betaine va mbi LAMP khac
nhau cung da dugc kiém tra, trong d6 cho ket
qua lo| nhét 12 nong d6 betane 0,8M va nong
d6 mbi ngoai (BW, FW) 12 0,2pM; mdi trong
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Bang 2. Két qua tbi wu héa cac didu kién cho phan (ng LAMP

S —

PRRSV CSFV PEDV pev2
Nhiét d6 55°C - - - )
Nhigt 86 60°C + N
Nhiét o 63°C + + - *
Nhiét d6 65°C + + + *
Thai gian 30 phat
Tnoi gian 40 phut
Théi gian 50 phat + *
Thén gian 60 pht + + + *
Thevi gian 90 phit + + + *
Thevi 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 M + + + +
BIP; FIP 0.4 uM - - -

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

(BIP, FIP) Ja 0,8uM (bang 2). Mac di véi
néng d§ betaine 1M, mbi ngoai (BW, FW)
1a 0,8uM va mbi trong (BIP, FIP) 1a {,6pM
cing cho két qua duong tinh. Tuy nhién,
néng 44 betaine va mbi duac sir dung thip
s& tét kigm ch phi hon so véi néng dé cao.
Do do, ching t&i di chon néng dé betaine va
mdi LAMP nhu da trinh bay bén trén 1a téy
wru nhat,

Xéc dinh d§ nhay va d@ dic hiéu cia ky
thuit LAMP

Dé xic dinh d nhay cla ky thuat LAMP,
chung t6i d3 pha loang 10 lan lién tiép plasmid
chira cdc gen dich cia PRRSV, CSFV, PEDV v
PCV2. Cée san phirg ctia phan img LAMP duoc
phan tich bang dién di trén thach 2%. Gi6i ban
cho viée phat hién gen dich & ndng d6 0,10g/pl
hay & d6 pha lodng 10~ (bang 3).

Bang 3. Két qua kiém tra d§ nhay cho phan wng LAMP

100ng/pi (10)  10ng/pl (10%)  1ng/ul (103)

LAMP-PRRSV + +

LAMP-CSFV + +
LAMP-PEDV + +
LAMP-PCV2 + +
48

0,1ngipl 0,01ng/p! 0,001ng/p!
(10%) (10%) {10%)
+ + .
+ .
+ +
+ +
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Xéac dinh 4§ déc higu cuia LAMP, chiing
161 da kiém tra mdi LAMP-PRRSV cho cac
gen dich cua CSFV, PEDV va PCV2; mbi
LAMP-CSFV cho cac gen dich cia PRRSV,
PEDV vi PCV2; mbi LAMP-PEDV cho céc

gen dich cia PRRSV, CSFV va PCV2; mbi
LAMP-PCV2 cho c4c gen dich ctia PRRSV,
CSFV va PEDV. Két qué bang 4 chu thdy
khbog c6 san pham LAMP véi cdc mdi khac
gen dich.

Bang 4. Két qua kiém tra d9 dac hiéu cho phan ng LAMP

PRRSV CSFV PEDV PCV2
LAMP-PRRSV +

LAMP-CSFV

LAMP-PEDV +

LAMP-PCV2 - +

Mic dit LAMP ¢6 nhidu tru diém, nhung n6
con ¢ mét s6 nhugce diém sau: LAMP dudog
nbur kém nhay hon so véi PCR déi véi chét trc
ché trong trudng hep mAu phirc tap nhu méu
hotic phan, ¢ thé 1 do sir dung DN A polymerase
Bst chir khong phai Tag polymerase nhir trong
PCR (Kermekchiev et al., 2009). Trong miu
sita, LAMP d ¢6 nhimg san phim 13 rang néu
miu DNA duge tinh sach; mét khac s& khéng c6
sdn pham dugc khuéceh dai ndu miu DNA chua
duge tinh sach hodic burdre chiét tich DNA bi bd
qua va gi6i han phét hién gen dich cia LAMP
thp hon déng ké so véi PCR. Truong hop ndy
o6 thé duoc gdy ra boi hai 1y do: thir nhit, mot
logt céc chat itc ché bao gdm cac chat hiru co
vi v6 co nhur chat tAy rira, khang sinh, hop
chit phenolic, enzyme, polysaccarit, chét béo,
protein va muéi ¢ thé {rc ché phan img LAMP;
thir hai, cic mdi ¢6 thé c6 anh huéng gian uép
dén phan img LAMP (Wang et al., 2007). Hon
nira Lf\MP kém linh hoat hon PCR do LAMP
chit yéu duge sir dung phu mét k§ thuat chin
doén hodc phat hién nhung khéng duge sir dung
dm v6i muc dinh nhan ban (cloning). Thiét ké
mdi ding cich 1a mét han ché 16m trong ky thudt
ndy (Torres ef al, 2011). LAMP cung khong
(hé thyre hign cung lic phat huén nhidu gen dich
chung mét ng phan img so vai multiplex-
PCR Véi sb lugng md1 160 trén mot gen dich

{11111 D

& LAMP da lam ting c4c tuong te mdi-mdi
Vi d6 nhay cao, d& ntuém chéo sin phim din
dén két qua dwong tinh gia & LAMP. Ly do cho
sy nhi€m chéo ndy chua dugc lam sang 16 mot
cach chinh x4c, ahung kha nang nhidm s& nhidu
hon khi nip cla cac éng phan img duge mé &
cudi phan \{mg dé thém thudc nhudém cho viée
tién thi két qua (Lau er al., 2010) hoic khong
sir dung dau col ¢6 loc nhu trong nghién ctru
nay. San phém cua LAMP gém doan DNA c6
kich thuéc khac nhau dic tnmg béi cic dai chir
khéng phai 1a mét vach don nhir trong phén mg
PCR nén khong xac dinh dugc vach dac higu
(Torres va cs, 2011).

Do db, d& ap dyng k¥ thudt LAMP mdt cach
6 hiéu qua, can cb mot 56 nghién ciru sau hon
nira dé loa1 bé cic nhuge diém cia ky thugt nay.
IV. KET LUAN

_ Céc bd mbi va cac doan gen dich thich bop
cho viéc phat lmén PRRSV, CSFV, PEDV va
PCV2 bing ky thudt LAMP da duoc lua chon,
dugc thiét ké va tong hop.

_ V&i phiét 4o 63°C, thdi gian 60 phut, nong
46 betain 0 8M, ndng dd mdi ngod1 (BW, FW)
02pM méi trong (BIP, FIP) 0,8uM li nhimg
didu kién tbi uru cho k¥ thujt LAMP khuéch dai
cAc gen dich.
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- Gi6i han cho viéc pbat hién gen dich
cia LAMP & nong d$ 0,1ng/ul bay & do pha
lodng 10-.

- P$ dic hiéu cita LAMP cho thiy khéng c6
sin pham LAMP véi cic mdi khac gen dich.
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