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TOI UU HOA PHAN UNG RT-LAMP PHAT HIEN
NHANH NOROVIRUS TRONG THUC PHAM

Phan Thi Thanh Ha', Nguyén Thi Hién? Lé Quang Hoa?
Norovirus la vi rut thudc ho Caliciviridae, gady bénh viém da day rudt 6 nguoi, ddi tuong thuc
pham c6 nguy co nhiém Norovirus thudng 1a cac loai nhuyén thé hai manh vo va cac loai rau qua
an sdng. Trong cc phuong phap xac dinh Norovirus trong thyc pham, phuong phap RT-LAMP 13
ki thuat khuéch dai dang nhiét cho phép phat hién nhanh, chinh xac véi gia thanh hop 1y. Tuy
nhién, cac bd mdi LAMP tinh dén thoi diém hién tai chua dam bao do bao phu cao cho toan bd
céc kiéu gen cua Norovirus. Do d6, nhém nghién ctru da tién hanh nghién ctru hiéu chinh b mdi
va tdi uu hoa phuong phap RT-LAMP xac dinh Norovirus trong thuc phém. Pé thyuc hién muc
tiéu nay, cac mau thuc phém thu thap trén dia ban cac chg tai Ha Noi dugc xtr ly, sau do tach chiét
va tinh sach ARN virus, phan ing RT-LAMP duoc khao sat dé chon ra diéu kién tdi uu (lugng en-
zyme phién mi nguoc 2U/phan tmg; nhiét d6 1 63°C; nong d6 Betain ddi véi GI: 1M, ddi véi GII:
0,8M; thoi gian U: 60 phut) voi dd nhay 1a 10 phién ban/phan ing va do dac hi¢u dat 100% trén
cac chung khao sat.
Tw khéa: Norovirus, thuc phcfm, RT-LAMP.

1. PAT VAN PE

Norovirus 1a nguyén nhan phd bién
clia cic ca viém da day rudt cap & hau hét
cac nhom tudi, trong mot sé truong hop
c6 thé gay tiéu chay lién tuc, dan dén mat
nude va cé thé tir vong néu khong duoc
diéu tri kip thoi. Theo céac sb lidu théng
ké dich té gén day, Norovirus dugc coi la
mot trong nhirng nguyén nhan chinh gay
bénh lan truyén do thyc pham trén toan
thé gigi. O My, Norovirus 1a nguyén nhan
cua 2/3 cac ca viém da day rudt do thuc
pham nhiém vi sinh vat (23 triéu ca/nim).
Dbi véi tré em, Norovirus 1a nguyén nhan
thir hai, sau Rotavirus gay bénh viém da
day rudt cap tinh & tré dudi nim tudi.
Trén thé gioi, co tdi 2 triéu ca viém da
day rudt cép tinh & tré em do Norovirus
voi trén 200 000 truong hop bi tr vong.
Dén nay, vacxin Rotavirus da dugc phd
bién tai nhiéu qudc gia, nén Norovirus co
nguy co tro thanh tac nhan gay bénh
duong rudt ¢ tré em pho bién nhit trong

tuong lai gan. Tai Viét Nam, theo nghién
ctru duoc thyc hién tir thang 12/1999 dén
thang 11/2000, trong 448 mau phan tré
em tiéu chay tai Bénh vién Nhi Déng Iva
Nhi Bong 11 d3 ¢6 72 mau duong tinh véi
Norovirus [5]. Nghién ctru dich té hoc
phan tr thyc hién nim 2007 (Nguyén
Van Trang va cs) d4 chi ra trong 501 mau
phan tré em bi viém da day rudt tai vién
Nhi TW c6 180 mau duong tinh véi
Norovirus [2]. Mot nghién ctru khac dugc
thuc hién tir thang 5/2009 dén thang
12/2012 ¢ 3 bénh vién tai TP.HCM (BV
Nhi Dong I, Nhi Pong II va BV Nhiét
d6i), trong 1.419 mau phan tré em dudi 5
tudi c6 293 miu duong tinh véi
Norovirus, dic biét tré dudi 2 tudi cb sb
truong hop nhiém Norovirus cao nht,
chiém 90% trudng hop nhap vién.

Pbi tuong thuc pham co nguy co
nhiém Norovirus thuong 1a cac loai
nhuyén thé hai manh vo va cac loai rau
qua an séng. Pac biét, Norovirus Ia nhom
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vi rat xuat hién phd bién nhét trong
nhuyén thé hai manh vo do kiéu sinh séng
loc nuéc dé 1ay thic n. Trong 6 thang
dau nim 2014, Co quan thim quyén
Chau Au (EU) da canh bao 23 16 hang
nhuyén thé hai manh v6 cua Viét Nam vé
chi tiéu Norovirus [1]. C6 thé thiy, van
dé nhiém Norovirus trong thyc phdm
khong nhiing anh huong 16n dén sirc
khdée nguoi ti€u dung ma con gay tac
dong khong nho dén nén kinh té qudc dan
va tinh canh tranh lanh manh cua thuc
pham Viét Nam trén thi truong qudc té.
Vi vay, viéc phat trién mot phuong phap
phét hién nhanh, chinh x4c murc d6 nhiém
Norovirus trong thyc pham véi gia thanh
hop 1y 12 yéu cau cip thiét, nhim ning
cao hiéu qua ciia cong tac kiém soat an
toan thuc pham, gop phan bao vé stc
khoe nguoi tiu dung.

Trén thé gioi, RT-PCR (Reverse Tran-
cription Polymerase Chain Reaction) la
phuong phép tiéu chuan dé phat hién
Norovirus; tuy nhién, k¥ thuat RT-PCR
c6 mot han ché co ban 1a viéc can sir dung
mat thiét bi chu trinh nhiét ¢ gia thanh
cao va/hoic mot hé théng dién di cong
kénh, khong thich hop véi cac phép phan
tich tai thyc dia. Hién nay, cung véi sy ra
doi ciia mot s6 ky thuat khuéch dai déng
nhiét axit nucleic (phan ung khuéch dai
chi xday ra & mot nhi¢t d9), viéc phat hi¢n
nhanh céac vi sinh vat gay bénh da dugc
don gian hoéa thém mot budce, trong do
LAMP (Loop-mediated isothermal am-
plification of DNA) 1a k¥ thuat khuéch
dai ddng nhiét duoc sir dung phd bién hon
ca. Ra doi vao ndm 2000, k¥ thuat LAMP
sir dung dic tinh chuyén vi mach cta en-
zyme Bst DNA polymerase va 4 cap mdi
nhim dén 6 ving khac nhau trén gen muc
tiéu. Nho viée tao ra cc cau trac thong
long don nhanh (loop structures), qua
trinh khuéch dai c6 thé dién ra tai mot
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nhiét 46 ma khong cin thong qua giai
doan bién tinh nhu ¢ k§y thuat PCR. Khi
dugc toi wru héa, kha ning khuéch dai
ADN cta LAMP 1a rit cao, dén hang
chuc ti 1an trong thoi gian 1 gio. Ngoai
ra, kha ning phét hién tryc tiép san phim
ctia phan mg LAMP khéng can dién di
la mot trong cac uu diém ndi troi cua
phuong phép nay, gitp don gian hoa va
rGt ngan thoi gian phan tich.

Cong trinh dau tién sir dung k¥ thuat
RT-LAMP dé phat hién Norovirus la
nghién ctru cua Fukuda va céc cong su
(2006) v61 do nhay 102-103 phién
ban/phan tng tiy thudc vao kiéu gen cia
chung Norovirus. Trong mgt nghién ctu
tuong tu, Yoda va cac cong su (2007) da
thiét ké 3 t6 hop mdi dé khuéch dai cac
trinh tyr gen muc tiéu twong g v4i nhém
GI, GII thuong gap va GIII it gap, do
nhay dao dong tir 7-200 phién ban/phan
g tiy thudc vao kiéu gen ciia ching
Norovirus. Tuy nhién, cac nghién clru nay
ciing nhu mot sb nghién ctu vé
Norovirus bang phuong phap LAMP
khac trén thé giéi tinh dén thoi diém hién
tai déu dugc thuc hién trén mau bénh
pham vai luong vi rat 16n va bd moi chua
dam bao dg bao phu cao cho toan bd cac
kiéu gen cua Norovirus. Do do, viéc
nghién ctru cap nhat hé théng mdéi LAMP
c6 do bao phii cao véi cac bién ching
Norovirus hién nay cung véi viéc nghién
ctru thiét 1ap mot quy trinh toi wu cho
phép phat hién nhanh Norovirus trong
thuc pham 1a hét strc can thiét, gop phan
nang cao hiéu qua ctia cong tac kiém soat
an toan thuc pham.

2. VAT LIEU VA PHUONG PHAP
NGHIEN CcUU

2.1. Vit liéu nghién ctru

2.1.1. Chung vi rut

- Cac mau chuin ARN dai dién cho
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Norovirus GI va GII v6i nong do 106
phién ban/ul duoc cung cap boi TS. Elis-
abetta Suffredini (Istituto Superiore di
Sanita)

- Chung HAV HM175:18f (1073
TCID50/ml) dugc mua tir ATCC (Amer-
ican Type Culture Collection).

- Chung E. coli DH5a tir b suu tap
chung ctua Trung tam Nghién clru phat
trién Sinh hoc Vién Cong nghé sinh hoc
& Cong ngh¢ Thuc phérn, Pai hoc Bach
Khoa Ha Noi.

2.1.2. Miu thwe phim

Cac mau thuc phém duogc thu thap tai
cac cho va siéu thi trén dia ban Ha Noi
v6i tan sudt ldy mau 1a 1 miu/l dia
diém/15 ngay.

2.1.3. Oligonucleotid

Céac moi dugce sir dung trong phan tig
Realtime RT-PCR va phan tng RT-
LAMP dugc cung cip boi cong ty
Muacrogen (Han Qudc).

2.2. Phuong phap nghién ciru

2.2.1.Thir nghiém cdc bo moi LAMP

Dé lya chon duge bd mdi LAMP c6 d6
nhay cao nhung khong gay ra hién tugng
duong tinh gia, tién hanh thir nghiém
phan tmg RT-LAMP véi cac bo moi da
dugc cong bd boi Fukuda va cong su
(2006) va Yoda va cong su (2007). Luong
ARN cua NoV GI va GII dugc st dung
trong cac phan tmg nhu sau: 103, 104,
105 dbi véi phan tmg phat hién NoV GI;
102,103, 104 d6i v6i phan tng phat hién
NoV GII. Hiéu qué ctua phan ung RT-
LAMP dugc dénh gia bang cach dién di
10ul san pham phan (mg trén gel agarose
2%.

2.2.2. Hiéu chinh cdc by méi LAMP

Bo 4 cip mdi LAMP (mdi FIP, BIP,
F3, B3) dugc so sanh v6i ngan hang dir
liéu GenBank bang phin mém BlastN véi
) lugng 16n nhét cac trinh tu so sanh
dugc hién thi (Max target sequences) la

20000. Tir két qua blast s€ xac dinh duogc
céc bién thé trinh ty ctia Norovirus ma
cac moi da thiét ké chua bao trum. Sau
do, tir cac trinh ty mdéi LAMP géc va cac
bién thé da xc dinh tién hanh thiét ké lai
cac moi LAMP véi tiéu chi sd luong vi
tri suy bién khong vuot qua 3 trong cac
mdi F2, B2, Flc va Blec, sb lugng mdi
ding trong phan tng 1a it nhat nhung van
du bao trum tat ca cac kha nang xay ra.

2.2.3. Phwong phdp tich chiét va tinh
sach ARN vi rut

Céac mau thye pham phuc vu phan tich
duoc rira sach dudi voi nudc. Tiép dén
xay nhuyén va can 0,5£0,05 g phan phdi
vao 6ng eppendorf 2ml. Cic mau sé
duoc ly giai hoan toan bang Trizol dé giai
phong ARN tong sd, bao gdm ca ARN
ctia Norovirus. Tiép d6 bo sung chloro-
form nham phéan tach ARN vi rit; sau khi
li tam véi toc d6 cao, dung dich trong dng
s€ dugc phan lam 2 pha, ARN ¢ pha trén
cung, ADN va protein ¢ 16p phan pha.
Dung pipet hut nhe nhang phan dich n6i
dé thu ARN da tach chiét.

ARN thu duoc sau khi tach chiét bang
Trizol dugc tinh sach theo phuong phap
ctia Boom va céc cong su [7]. Huyén phu
Silica trudc tién duge bd sung vao miu
ARN, sau d6 0 ¢ nhiét do thuong. Tiép d6
tién hanh li tim ¢ 12000g dé thu cac hat
silica da gin ARN, céc hat silica ciing véi
ARN sau d6 dugc rira bang dung dich
rira. Sau cuing bd sung dung dich 10 mM
Tris, pH 8,5 r6i 0 & 60°C trong 10 phut
va li tim voi tée d6 cao dé thu dugc ARN
tinh sach.

2.2.4. Phwong phap RT-LAMP

Phan tng RT-LAMP dugc tién hanh
bang cach sir dung Sul ARN lam khuon
trong phan tng c6 thé tich 25ul, thanh
phan phan tmg dugc trinh bay & bang 1.
Hon hop phan tng duoc déo tron bang
méy vortex trong 15 giy, sau d6 bo sung
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vao 6ng 1 giot dau khoang va li tim gop
mau. Phan ung dugc thuc hién b?mg cach
U ¢ cac nhiét do 61, 63 va 65°C, thoi gian
u dugc thtr nghiém 1a 45, 60, 75, 90 va
120 phat. Hiéu qua khuéch dai ctia phan
mg RT-LAMP dugc danh gia bang cach
dién di san pham trén gel agarose hodc
bang cach quan sat sy xut hién két tia
trang Mg,P,0, sau khi li tim 6000
vong/phtt trong 1 phut.

3. KET QUA VA BAN LUAN

3.1. Lwa chon va hiéu chinh mdi
LAMP

3.1.1. Lwa chon méi LAMP

B6 modi LAMP cua Yoda va Fukuda
[8,9] dugc thtr nghiém trén ARN
Norovirus nhém GI va GII v6i nong do
103,104,105 phién ban/ phan ung. Két
qua nhan dugc tir san ph'fim dién di cho
thay, san pham RT-LAMP cua t6 hgp moi
GI do Fukuda thiét ké c6 mau 4m tinh cho
san pham khuéch dai, két qua nay phan
anh t6 hop mdi nay khong dic higu, dan
dén hién tuong cac moi tu bit cap voi
nhau cho san pham khuéch dai d6i véi
méu 4m tinh [4]. Trong khi d6 t6 hgp moi
ctia Yoda c6 mau am tinh khong co sin
pham khuéch dai khong dic hiéu, dong
thoi cac néng do 103,104,105 phién
ban/phan tmg cho san pham khuéch dai
rd nét. Nhu vay co thé lua chon to hop
mdi do Yoda va cong su thiét ké nam
2007 cho Norovirus nhom GI. Vi san
pham dién di ddi véi Norovirus nhom
GII, két qua san pham RT-LAMP str dung
t6 hop mdi do Yoda thiét ké nhan dugc c6
mau am tinh cho khuéch dai khong déc
hiéu, trong khi to hop mdi do Fukuda
thiét ké lai c6 mau 4m tinh khong cho két
quéa khuéch dai, do d6 dua ra quyét dinh
sir dung t6 hop mdi do Fukuda va cong
su thiét ké nam 2006 cho Norovirus
nhém GII. Tuy nhién can xem xét vé do
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nhay cua to hgp moi nay do mau thir véi
néng do ARN 102 phién ban/phan tng
cho san pham khuéch dai khong ro nét.
3.1.2. Hiéu chinh bé moi LAMP

Muc ti€u cua viéc hiéu chinh bd
mobi LAMP nham thiét ké lai cdc bo modi
duya trén cac cong bd ctia Yoda va cong sy
(2007) va Fukuda va cong su (2006) dé
dam bao do bao phii cao ddi véi cac trinh
tu Norovirus GI va GII trong ngan hang
dit liéu GenBank, dic biét 1a ddi véi cac
trinh tyr Norovirus c6 nguén gdc tir Viét
Nam. Tién hanh hiéu chinh mdi cac moi
ctia Norovirus theo cac budc thé hién &
Hinh 1.

Trinh tw méi LANMP
G1 Yoda ererl, 2007
GII Fukmda er . 2006

y

Blast {1 0000 trink tur)

-

Xae dinh tat ca
cac bienthé

f
Hiéu chinh lai
~cac trinh e mér
dé dam bao d6 bao plni cac

Hinh 1. So do higu chinh bj méi
LAMP
Hoan thanh giai doan hi€u chinh mdi,
nhan duoc trinh tu cta cac to hop mdi
LAMP (Bang 1).
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Bing 1. Trinh tw cdc moi LAMP phadt hi¢n GI va GII sau khi hiéu chinh

Nhom Tén moi

Trinh tu (5 '- 3")

GI  FIPL.I(FlctF2)

GAGATTGCGATCTCCTGYCCA,TTTT,GNTGGCARGCCATGTTCCG

FIP1.2(F1c+F2)

GAGATCGCGRTCYCCTGTCCA, TTTT,GNTGGCARGCCATGTTCCG

BIP1.1(Blc+B2)

TAAATGATGATGGCGTCTAAGGA, TTTT,RCCTCTGGWACCAGCTGAC

BIP1.2(Blc+B2)

TAAATGATGATGGCGTCTAAGGA,TTTT,ACCTCCGGCACCAGTTGAC

BIP1.3(Blc+B2)

TAAATGATGATGGCGTCTAAGGA, TTTT,RCCTCYGGTACCAGCTGGC

BIP2.1(Blc+B2)

TAAATGATGATGGCGTCTAAGGA, TTTT,TARCCTCYGGTACCAGCTGG

BIP2.2(Blc+B2) TAAATGATGATGGCGTCTAAGGA, TTTT,TAACCTCCGGCACMAGYTGA
BIP2.3(Blc+B2) TAAATGATGATGGCGTCTAAGGA, TTTT,TAACCTCYGGTACCARCTGA
BIP2.4(Blc+B2 TAAATGATGATGGCGTCTAAGGA, TTTT,TTGCCTCTGGTACCAGCTGA
B3 GTTAATWTGATTGAYCCYTGG
F3-1.1 GGYYTDGAAATGTATGTGCCA
F3-1.2 GGRYTGGARATGTATGTCCCA
F3-2 GGRCTKGAAATYTACATYCC
LF1 GAGRTCATGGAAGCGCATC
LF2 AAGRTCRTGGAACCGCATC
LF3 CARRTCATGGAATCGCATC
BLF1 CCAAGCGYRGATGGCG
BLF2 ACGCCCCAMCAAACATG
BLF3 ACGCCCCAMCATCSCCT
BLF4 CCAAGCGCAGATGGCG
BLF5 TCAAGCGTGGATGGCG
BLF6 ACGCCCCAACATCCCCT

GII FIP1(F1c+F2) GGGAGCMAGATTGCGATCGC, TTTT,GAGCCAATGTTCAGRTGGAT
FIP2(F1c+F2) GGGAGCMAGATTGCGATCGC, TTTT,GAASCCATGTTYAGGTGGAT
FIP3(F1c+F2) GGGAGCMAGATTGCGATCGC, TTTT,GAGGCBATGTTCAGATGGAT
FIP4(F1c+F2) GGGAGCMAGATTGCGATCGC, TTTT,GAGSCMATGTTTAGRTGGAT

BIP1(Blct+B2)

CGTGAATGAAGATGGCGTCG,TTTT,CTCATTGTTGACCTCTGGGACRAG

BIP2(B1c+B2)

TGTGAATGAAGATGGCGTCG, TTTT,CTCATTGTTGAYCTCTGGKACGAG

BIP3(Blc+B2) TGTGAATGAAGATGGCGTCG, TTTT,CTCATTGWTGSCCTCTGGTACGAG
BIP4(B1c+B2) TGTGAATGAAGATGGCGTCG, TTTT,CTCATTRCTGACCTCTGGGACRAG
BIP5(B1c+B2) TGTGAATGAAGATGGCGTCG, TTTT,CTCATTATTACTTTCTGGCACGAG
F3.1 GGNMTGGANTTTTAYGTGCCMAG
F3.2 GGHATGGATTTTTACGTGCCCAG
B3.1 CCRCCNGCATRHCCRTTRTACAT
B3.2 CCACCTGCATRACCATTATACAT
B3.3 CCACCWGCATAACCRTTGTACAT
LF1 GTGCTCARATCYGAGAATCTC
LF2 GTGCTCAARTCWGARAACCTC
LF3 GTGCTCAGGTCWGAGAATCTC
3.1. T6i wu héa phan irng RT-LAMP va enzyme Bst polymerase. Trén thuc té,
Céc thong s6 anh huong tryc tiép dén da c6 rat nhidu nghién ctru toi wu hoa xac
d6 nhay cta phan tmg RT-LAMP gom c6: lap dugc ndong d6 moi, lwong enzyme Bst
nhiét do u, néng d6 cac moi, thoi gian U, polymerase cling nhu luong dNTP va
luong ANTP, lwong ion Mg2*,ndng do be- lugng ion Mg?* tdi wu trong phan tng
taine, nong d6 enzyme phién ma nguoc LAMP [6]. Do d6, nhém nghién ciru tién
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hanh nghién ctru téi vu hoéa lugng en-
zyme phién ma ngugc, thoi gian phan
(g, nhiét 46 phan tng va ndng do betain.

3.1.1. Toi wu lwgng enzyme AMV Re-
verse transcriptase

Enzym AMYV reverse transcriptase co
tac dung xtc tdc qud trinh phién ma
nguoc tao CARN dé lam khuon cho phan
mg LAMP. Nhiét d6 t6i wu cua enzym
AMV reverse transcriptase la 42°C-48°C,

)

dai nhiét do hoat dong cua enzyme tu
25°C-60°C trong khi nhiét do cua phan
ung LAMP ¢ khoang 60°C-65°C. Do do
can toi wu hoa lwong enzyme dé dam bao
hiéu qua phan tng. Thyc hién phan ng
RT-LAMP véi ndng do enzyme AMYV re-
verse transcriptase lan luot 14 0,5U; 1U;
2U va 5U. Hiéu qua ctia phan tmg khuéch
dai dugc danh gia bang cach dién di san
pham trén gel agarose (Hinh 4).

0,50 il 2u 5U

Hinh 2. Két qud dién di san phdam phén teng RT-LAMP véi nong dé Enzyme AMV
Reverse Transcriptase la 0,5; 1; 2 va 5U/ phdn wng trén gel agarose. Ky hiéu (-) chi
mdau kiém chirng

Két qua dién di cho thdy phan tng
thyuc hién voi nong do enzyme 0 ,5U/phan
u’ng khéng cho san pham khuéch dai, V01
nong do enzyme lU/phan tg cho rat it
san pham, phan tng véi ndong do enzyme
2U/phan tng va 5U/phan ung cho san
phém khuéch dai nhiéu va rd nét hon ca,
hau nhu khong co6 su khac biét gilra san
pham khuéch dai khi sir dung lugng en-
zyme 2U/phéan tng va 5U/phan Gng; nhu
vy, c6 thé két luan lugng enzyme AMV
Reaverse Transcriptase t6i uu cho 25pl
phan tng 12 2U, két qua nay thap hon so
v6i lwvong AMV Reaverse Transcriptase
su dung trong nghién ctru cia Yoda nam
2009 (3,75U/phan tng), cho phép giam
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kinh phi nghién curu.

3.1.2. To6i vu nhiét d9 va nong do Be-
tain

Betaine c6 kha ning hd trg enzyme
polymerase trong phan tmg tach sgi, dong
thoi 1am giam céu trac tha cap, qua dé
tang cuong hiéu qua cua phan Ung
LAMP. Vi vay, betaine dong vai trd quan
trong trong phan ung LAMP. Tuy nhién,
nhiét d6 phan ung ciing 1a mot yéu t6 anh
hudng truc tiép dén hiéu qua ctia phan
mg. Do do, tién hanh khao sat téi uu
déng thoi néng do Betaine va nhiét do
phan tmg LAMP. Két qua dién di san
pham phan ung RT-LAMP trén gel
agarose dugc thé hién ¢ Hinh 3.
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Hinh 3. Két qud dién di san phdam phén teng RT-LAMP khdo sdt néng dé Betaine va
nhigt dp

Vé6i phan nhém GI, quan sat két qua
san nhan thay: phan tng & nhiét d6 61°C
va 65°C ¢6 mau am tinh cho khuéch dai
khong dic hiéu ddi voi miu str dung ndng
do betaine tuong tng 1a 1M va 0,8M; chi
két qua cua phan ung & nhiét do 63°C
khong c6 miu am tinh cho két qua
khuéch dai khong dac hiéu; tai nhiét do
nay, két qua cua ca 3 miu am tinh ¢ 3
ndng do betaine khao sat déu khong co
khuéch dai khong dic hiéu, cac mau
duong tinh & ca 3 nong do betaine déu két
qua khuéch dai r6 khi quan sat trén gel
agarose; tuy nhién san pham khuéch dai
v6i mau sir dung nong do betaine 1M cho
két qua khuéch dai nhiéu va rd nét nhat.
Do dd, ¢6 thé két luan diéu kién phan trng
t61 wu cho Norovirus nhom GI 13 nong do
betaine 1M; nhi¢t d§ phan ung 63°C. V&i
phan nhom GII nhan théy: o0 nhiét do
63°C, chi c6 mau sir dung lugng betaine
0,8M va IM khong c¢6 mau am tinh cho
két qua khong dic hiéu, trong d6 chi mau
su dung né)ng do betaine 0,8M cho két
qua khuéch dai rd nét. Nhu vay, ¢ thé lua
chon né)ng do betaine 0,8M va nhiét do
phan tng 63°C 1a diéu kién t6i vu cho
phan tng RT-LAMP déi véi Norovirus

nhom GII. Cac két qua néng do Betaine
va nhiét do phan irng nhan dugc phu hop
voi mot sd nghién cuu xac dinh
Norovirus bang phuong phap RT-LAMP
gan day nhu nghién ctru ctua YangLi [10]
hay nghién ctru cia Yun Yang va cong sy
nam 2014 [3].

3.1.3. Toi wu thoi gian phén iing

Dé ti wu hoa thoi gian phan tng, tién
hanh 1 song song 5 mau & 63°C trong thoi
gian 45, 60, 75, 90, 120 phat. Két thuc
phan tmg RT-LAMP, bét hoat enzym &
80°C trong 10 phut, san pham dién di trén
gel agarose duoc thé hién ¢ Hinh 4.

Hinh 4. Anh huéng ciia thoi gian
phdn vng dén hiéu qua khuéch dai
cua phan ing RT-LAMP
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Hinh 4 cho thiy, v6i Norovirus nhém
GI, san pham phan tng véi thoi gian 0
45, 60 va 75 phut khong c6 san pham
khuéch dai khong dac hiéu cho mau Am
tinh; tuy nhién chi mau 0 trong 60 va 75
phut ¢6 mau dwong tinh cho san pham
khuéch dai nhiéu va rd nét. Xem xét két
qua d6i voi Norovirus nhém GII nhan
thiy, chi mau 0 & 45 va 60 phit c6 mau
am tinh khong cho két qua khuéch dai
khong dic hiéu dong thoi mau dwong tinh
cho két qua khuéch dai nhiéu va ro nét.
Két hop két qua khao sat thoi gian i cua
Norovirus nhom GI va GII, ¢ thé chon
ra thoi gian 0 téi wu cho phan Gmg RT-
LAMP xac dinh Norovirus cho ca hai
nhom la 60 phut.

T cac két qua téi wu héa, nhom

nghién ctru da chon ra dugc diéu kién tbi
uu cho phan ung RT-LAMP xé4c dinh
Norovirus la: lugng enzyme AMV Re-
verse Transcriptase 2U/phan tng cho ca
GlvaGl, néng dd betaine 1M dbi voi GI
va 0,8M dbi véi GII, nhiét d6 i 63°C, thoi
gian U 60 phut.

3.2. X4c dinh d¢ nhay, do dac hiéu
phan ung RT-LAMP

3.2.1. Xdc dinh dp nhay phdin vwng
RT-LAMP

Tién hanh ap dung cac thong sb da
nhén duge tir két qua t6i wru hoa trén cac
mau ARN ctia Norovirus nhém GI va GII
v6i néng d6 103, 102 va 10! phién
ban/phan tng dé xac dinh d6 nhay cta
phuong phap. Két qua duogc thé hién &
Hinh 5.

Gll
1

I
10° 10% 10!

Hinh 5.Két qud xdc dinh d¢ nhay phan irng RT-LAMP déi véi Norovirus nhém GI va GILI.

Két qua hinh 5 cho thay cac mau am
tinh ctia Norovirus nhom GI va GII déu
khong c6 khuéch dai khong dac hiéu, cac
mau dwong tinh cho két qua khuéch dai
nhiéu va rd nét, cac mau khao sat céc
néng do6 ARN 103, 102 va 101 phién
ban/phan tmg déu cho san pham khuéch
dai 13 nét va kha dong déu. Nhu vy, c6
thé khang dinh d¢ nhay cua phan ng RT-
LAMP dat 10 phién ban/phan tng 25ul ,
do nhay nay hoan toan twong duong voi
dd nhay cua phan ung Real-time RT-
PCR.
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3.2.2. Xdc dinh d¢ ddc hiéu phan irng
RT-LAMP

Céc thong sd t6i uu hoa tiép tuc duogc
ap dung dé xac dinh d6 dic hiéu cta phan
mg RT-LAMP. i véi Norovirus nhom
GI, thyc hién phan tmg RT-LAMP d6i vé6i
cac mau: ARN chuén ctia Norovirus nhém
GI, Norovirus nhom GII, Norovirus GII.4,
GIL.3, GIL1, vi rat HAV, vi khuan E.coli,
mau ARN phat hién trong mau hau trén
thi truong. Két qua dugc thé hién ¢ Hinh
6.
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Hinh 6.Két qud xdc dinh d¢ dic higu phén itng RT-LAMP doi v6i Norovirus nhém
GI va GII

Két qua san pham khuéch dai trén gel
agarose thé hién & hinh 6A cho thiy chi
mau Norovirus nhém GI cho san pham
khuéch dai; tuong tu hinh 6B cho théy chi
5 mau Norovirus nhom GII cho san pham
khuéch dai. Do d6, c6 thé khang dinh
phuong phap c6 do dac hi¢u 100% trén
tap hop cac chung thu nghi¢m.

IV. KET LUAN

T nhitng két qua nhan duoc trong qua
trinh nghién ctru, nhom nghién ctru toi wu
hoa phan ing RT-LAMP phat hién nhanh
Norovirus trong thuc pham véi cac diéu
kién sau: luvong AMV 2U/phan tng; nhi¢t
d6 1 63°C; noéng do Betain dbi voi GI:
1M, dbi v6i GII: 0,8M; thoi gian u: 60
phut. Ap dung cac diéu kién t6i wu cho
cdc mau chuan ARN cua Norovirus da
nhan dugc d¢ nhay cua phuong phap RT-
LAMP phat hién Norovirus GI va GII la
10 phién ban/phan Ung 25ul, tuong
duong véi phan irng Real-time RT-PCR ;
do dac hiéu cua phuong phép dat 100%
trén cac chung khao sat. Nhitng két qua
nhan duoc co thé duogc ung dung trong
nghién ctru tiép theo hudng toi xay dung
bo Kit RT-LAMP phat hién nhanh
Norovirus trong thuc phém, phuc vu
trong cong tac kiém tra an toan thuc
pham.

Loi cam on: Cong trinh dwoc thuc
hién bang nguon kinh phi dé tai cap Bo
Gido duc va Pao tao, ma so B2013.01.51.
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Summary

OPTIMIZING OF RT-LAMP METHOD FOR FAST DETECTION OF
NOROVIRUS IN FOOD

Norovirus, a virus of the Caliciviridae family, is the leading agent of food borne viral
gastroenteritis worldwide. The most common foods contaminated by Norovirus are bivalve
molluscan and raw vegetables. Among methods to detect Norovirus, RT-LAMP method
is one of the most efficient low-costed isothermal amplifying techniques that provide rapid
and exact specification. However the LAMP primer set does not always have sufficient
specificity to detect all the various type of Norovirus. Therefore this study was conducted
to optimize the LAMP primer set and RT-LAMP method. With the purpose of accomplish-
ing this goal, the food samples which were collected from some markets in Hanoi were
processed, followed by extraction and purification of viral RNA, then the RT-LAMP re-
action was tested to select optimal conditions (concentration of reverse transcriptase en-
zyme: 2U / reaction; annealing temperature: 63°C; concentration of betaine for GI: 1M,
for GII: 0.8M; incubation time: 60 minutes) with detective sensitivity 10 copies/reaction
and specificity of 100% for tested strains.

Keywords: Norovirus, food, RT-LAMP.
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