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PHAT TRIEN KY THUAT LAMP (LOOP-MEDIATED ISOTHERMAL
AMPLIFICATION) CHO YIEC PHAT HIEN NHANH VA CHINH XAC
VI KHUAN Escherichia coli O157: H7
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TOM TAT: Vi khuin Escherichia coli O157:H7 1a nguyén nhan quan trong giy nén cac vu ngd doc thuc
phdm va gdy chét nguoi trén toan thé gidi. Mot ky thudt phat hién nhanh va chinh xéc 1a rit quan trong.
Shiga toxin 2 (ma hoa bdi gen stx2) 1a mot tadc nhan quan trong gay ctia dong STEC noi chung va E. coli
0157:H7 néi riéng, do vay gen st2 1a mét trong nhiing gen dich cho rat nhiéu cc k¥ thuat phat hién sir
dung. Trong nghién ctru nay, ching t6i di phat trién k¥ thuat LAMP dé phat hién nhanh va chinh xac
chung vi khudn Escherichia coli O157:H7. K§ thudt nay c6 uu diém la phat hién nhanh, chinh xac va thiét
bi don gian. B9 mdi duge thiét ké dac biét dya trén trinh ty gen stx2. Chiing t6i nhan théy khong co6 su
khac nhau khi str dung duy nhat mdi trong (BIP/FIP) hodc ca 4 mdi. Phan tmg dwong tinh dwoc quan sat
bang mit thuong khi sir dung SYBR green hodc dudi tia UV.

Tir khéa: Escherichia coli O157: H7, LAMP, stx2 gen, FIP, BIP.

MO PAU

Escherichia coli O157:H7 (E. coli
O157:H7) thuéc nhém vi khudn tao doc tb
Shiga (Shiga toxin-producing Escherichia coli,
STEC). Vi khuén E. coli 0157:H7 1a mét trong
nhiing nguyén nhan chinh nén cac vy ngd doc
thuc phém va mot sb bénh & nguoi nhu: tiéu
chay, viém rudt, hoi chimg sung huyét va suy
than (Hemolytic Uremic Syndrome, HUS) [2].
Theo Rasekh et al. (2005) [5], c6 khoang 1,8
triéu nguoi chét vi hoi ching sung huyet trong
khi s6 nguoi tr vong do ngd doc thuc phdm
chua thong ké dugc.

Viéc phat hién nhanh E. coli giy bénh 1a rat
quan trong, vi vy, mot phuong phap phat hién
chinh xac va hiéu qua la rat can thiét. Hién nay,
viéc phat hién nhan té gay bénh thuong dya trén
co ché va doc td gdy bénh cta cac ching vi
khuén. K¥ thuat LAMP la phuong phap nhan
ban DNA nhanh dugc phat trién boi Notomi et
al. (2000) [4, 9], ky thudt nay dugc (mg dung aé
phat hién virus, vi khuan nam va ky sinh vat.
Phuong phap ndy yéu cdu mot bd mdi dic biét
dé nhan ra tir 2- 6 vang trén gen dich, do vay
lam tang d6 nhay ciing nhu d¢ nhanh cua phan
tmg. Két qua ctia phan img LAMP c6 thé duoc
quan sat bang mat thuong hay bang dién di trén
gel agarose hodc thém thudc nhuém phat quang
dudi tia UV. Ky thudt LAMP duogc thyc hién

trong diéu kiéu dang nhiét vi vay, chi can sir
dung cac thiét bi gitr nhiét nhu bé 6n nhiét, ti
am. Hon nira, thanh phan phan Gmg co thé bao
ton trong mot thang khi git & nhiét ¢ 37°C tot
hon dé xuét cia nha san xuét [7]. Véi nhitng uu
diém 6, ky thuat LAMP tr& thanh k§y thuat
duoc st dung rong rai trong cac phuong phap
phat hién nhanh va chinh xac.

~ DPa c6 mot vai nghién ctru ky thuat LAMP
dé phat hién vi khuin E. coli O157:H7 va mot
s6 vi khudn doc mang gen stx2 dugc nghién ciu
trén thé gisi [1, 3, 8]. Tuy nhién, & Viét Nam
chwa c6 nghién ctru nao duoc cong bd. Trong
nghién cuou nay, chung téi st dung k¥ thuat
LAMP cho viéc phat hién nhanh va chinh xac
chung vi khuén E. coli O157:H7 tai Viét Nam
nhim tao tién dé& cho viéc phat trién kit thir
nhanh vi khudn E. coli O157:H7 trong thuc
pham ciing nhu cac mau nghién ctru khac.

PHUONG PHAP NGHIEN CUU
Vit liéu
Vi khudn E. coli O157:H7, chung nay dugc

cung cép tor b0 moén Vi sinh vat, Pai hoc Khoa
hoc tu nhién, Dai hoc Quoc gia Ha Noi.

Enzyme Bst polymerase, dém, dNTP cua
hang Biola})s; cac cdp moi dugc dat cua
invitrogen tong hop.
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Cic cap mdi: VT2BIP (469-489): 5'-
TGCTCTGGATGCATCTCTGGTCATATCTG
GTTTCATCATATCTGGCG-3'; VT2FIP (588-
608): 5'-GCGTTTTGTCACTGTCACAGCAG
ATAGCCTGACGAAATTCTCTCTGT-3'; Blc
(514-537): 5°-TGCTCTGGATGCATCTCTGG
TCAT-3'; Flc (543-566): 5-GCGTTTTGTCAC
TGTCACAGCAGA-3'.

_ Cac cap modi chiing t6i st dung theo thiét
két cia Maruyama et al. (2003) [3].

Phwong phap

Phuong phap tach DNA tong sd cua vi
khuan dugc tién hanh theo phuong phap cua
Sambrook & Rusell (2001) [6].

Thanh phan phan tmg LAMP nhu sau: dém
(10X): 2,5 pl, dNTP (10mM): 2,5 pl, moi BIP
(10pmol/ul): 0,8 ul, mdéi FIP (10pmol/pl):

0,8 pl, Bst DNA polymerase (Su/pl): 0,2 pl,
DNA template (6pg/ml): 1 pl, H,O: 17,2 pl.
Chu trinh nhiét nhu sau: 94°C 5 phut; 63°C 60
phut, 80°C 10 phat.

KET QUA VA THAO LUAN
Mai va cich thiét ké moi

Thong thudng, bo m01 cua ky thuat LAMP
g0m tir 4-6 cip moi. Bo moi gom 6 mot cip moi
dung tach dong gen, mot bo mdi trong va mdt bo
mdi ngoai. Nhitng cip mdi ndy thudng duoc thiét
ké dua trén ph?ln mém PrimerExplorer V4 [9].
Tuy nhién, theo nghién ctru cia Maruyama et al.
(2003) [3] s6 bo mdi t6i thiéu 1a 1 cip gom cap
mdi BIP/FIP. Do vdy, trong nghién ctru niy,
chiing t6i sir dung bd mdi theo nghién ciru cua
Maruyama nhim lam sang to thém van d& nay.
Trinh tu va vi tri cia cédp mdi nhu hinh 1.

543-566 588-608
: 1 5
| | =] B1 Fic] F2¢ 3
469-489 514-537

571 spacer sequence (2 bp)

VT2BIP:

3’.%
VT2FIP

5

5’-TGCTCTGGATGCATCTCTGGTCATATCTGGTTTCATCATATCTGGCG-3’

Vi tri trinh tu: Blc

S B2

VT2FIP: 5’-GCGTTTTGTCACTGTCACAGCAGATAGCCTGACGAAATTCTCTCTGT-3

Vi tri trinh tu: Flc

S F2

Hinh 1. Trinh tu va vi tri cip moi FIP/BIP

Tach chiét DNA tong sb tir té bao vi khuin

Chiing t6i tién hanh tach chiét ca DNA tong
s6 va DNA plasmid, tuy nhién, khi sir dung DNA
plasmid 1am mau thi phin tmg khong xdy ra. Vi
vy, mau chung t6i sit dung 14 DNA tong so.
Cung v6i vi khuan E. coli 0157:H7, chung t6i sur
dung vi khuan E. coli ATCC lam dbi chimg am.
DNA tbng sd cua hai ching dugc tach theo
phuong phap cua Sambrook va Russel mé ta cé
cai bién [6]. Sau d6, DNA tong s6 duoc dién di
trén gel agarose 1%. Két qua dugc thé hién trén
hinh 2. Qua hinh 2 ta thiy chi xuét hién 1 bing
sang va 1 chimg t6 DNA tong sé duoc tach chiét
tir vi khuan E. coli O157:H7 va ATCC c6 thé str
dung cho cac nghién ctru tiép theo.
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Phan irng LAMP

Trudce khi tién hanh phan tng, DNA mau
dugc bién tinh & 94°C trong thoi gian 5 phut,
sau d6 dat trén d4 3 phuat roi b sung thém
enzyme Bst polymerase. Phan tng dugc tiép tuc
& 63°C trong thoi gian tir 30 gidy dén 1 gio. Két
qua cho thiy phan ung LAMP cho két qua
duong tinh véi vi khuan E. coli O157:H7, am
tinh v&i vi khuan E. coli ATCC (hinh 3). Mt
khac két qua cho twong dong khi chung t6i sir
dung bé 6n nhiét hay may PCR (két qua khong
dugc thé hién trén hinh).

Trong nghién ctru nay, chiing toi ciing tién
hanh kiém tra 2 phan tng song song. Mot phan
ung chi gém cap mdi BIP/FIP va mot phan Gng
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gém 2 cap mdi BIP/FIP va cip mdi loop. San
pham sau d6 dugc dién di trén gel agarose 1%.

1000bp » =

250bp >

Hinh 2. Tach chiét DNA

Hinh 3. Két qua phan tng LAMP

Két qua cho thdy khong c6 su khac nhau giita
hai phan ung nay (hinh 3).

Hinh 4. San phim LAMP khi

tong s0 M. Marker 1kb; 1. E. coli O157:H7 nhu¢m SYBR Green I
1. E. coli O157:H7; véi 1 cdp moi; 2. E. coli ATCC; 1. E. coli ATCC;
2. E. coli ATCC. 3. E. coli O157:H7 véi 2 cap moi. 2. E. coli O157:H7.

Phit hién san pham LAMP

Céch don gian nhit dé phat hién san pham
phan ung LAMP di¢n di trén gel agarose 1%.
Theo 1y thuyét, két qua phan tng s& cho nhiéu
bang c6 kich thudc khac nhau dugc dién di trén
gel agarose. Két qua nghién ctru cua ching toi
hoan toan phu hop véi 1y thuyét. Tuong tu
nhu dién di, ching t6i thém truc tiép EtBr vao 2
ong thir phan tng, sau d6 soi dudi tia UV.
Nhitng miu duwong tinh s& phit quang,
con nhirng 6ng 4m tinh d6 sang s& kém hon (do
con DNA mau va DNA mbi) (Két qua khong
duoc thé hién trén hinh). Mgt cach phat hién
san pham LAMP bang mét thudng 13 st dung
SYBR Green 1. Phin ung sau khi dién ra,
chiing t6i bo sung thém 1% SYBR Green I.
Nhitng mau nio dwong tinh s& cho mau xanh,
con miu nao Am tinh s& cho mau vang chanh
(hinh 4).

KET LUAN

Nhu véy, phan tng LAMP hoan toan c6 thé
xay ra khi chi st dung duy nhit mot cip moi
BIP/FIP. Phuong phap niy c6 thoi gian tién hanh
phan tich két qua nhanh va chinh xac, trong khi
d6 k¥ thuat, hoa chat va thiét bi don gian, vi vay,
¢6 thé thdy day 1a mot trong nhitng hudng tao kit
phat hién nhanh trong diéu kién lam viéc chua

duoc tdt nhu hién nay ¢ Viét Nam.

TAI LIEU THAM KHAO

1. Fei W., Lin J., Beilei G., 2011. Loop-
mediated Isothermal Amplification Assays
for Detecting Shiga Toxin-producing
Escherichia coli in Ground Beef and Human
Stools. J Clin Microbiol, 49(12): 91-97w.

2. Griffin P. M. and Tauxe R. V., 1991. The
epidemiology of infections caused by E. coli
O157:H7, other enterohemorrhagic E. coli,
and the associated hemolytic uremic
syndrome. Epidemiol Rev, 13: 60-98.

3. Maruyama F., Kenzaka T., Yamaguchi N.,
Tani K., Nasu M., 2003. Detection of
Bacteria Carrying the s&x2 Gene by In Situ
Loop-Mediated Isothermal Amplification.
Appl Environ Microbiol, 69(8): 5023-5028.

4. Notomi T., Okayama H., Masubuchi H.,
Yonekawa T., Watanabe K., Amino N.,
Hase T., 2000. Loop-mediated isothermal
amplification of DNA. Nucleic Acids Res,
28(12): 7.

5. Rasekh J., Thaler A. M., Engeljohn D. L.,
Pihkala N. H., 2005. Food Safety and
Inspection Service Policy for Control of
Poultry Contaminated by Digestive Tract

345



Hoang Phu Hiep, Le Quang Huan

Contents: A Review. J Appl Poult Res, 14:
603-611.

Sambrook J. and Russel D. W., 2001.
Molecular cloning: A laboratory manual 3rd
ed. NY.

Thekisoe O. M., Bazie R. S., Coronel-
Servian A. M., Sugimoto C., Kawazu S.,
Inoue N., 2009. Stability of Loop-Mediated

8.

trypanosome DNA templates. J Vet Med
Sci, 71(4): 471-475.

Yukiko Hara-Kudo, Jiro Nemoto, Kayoko
Ohtsuka, Yuko Segawa, Kosuke Takatori,
Tadashi Kojima, Masanari lkedo, 2007.
Sensitive and rapid detection of Vero toxin-
producing Escherichia coli using loop-
mediated isothermal amplification. J Med

Microbio, 56: 398-406.
9. Http://loopamp.eiken.co.jp/e/lamp/index.html.

Isothermal Amplification (LAMP) reagents
and its amplification efficiency on crude

DEVELOPMENT OF A LOOP-MEDIATED ISOTHERMAL AMPLICATION
ASSAY FOR RAPID DETECTION OF Escherichia coli O157: H7 BACTERIA

Hoang Phu Hiep', Le Quang Huan’
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SUMMARY

Escherichia coli O157:H7 is a significant cause of foodborne illnesses and deaths in worldwide. A rapid
and sensitive detection technique, which required to detect E. coli O157:H7 in foods, is the important and
indispensable. Shiga toxin 2 (encoded by s#x2) is important virulence factor for STEC strains and E. coli
O157:H7 bacteria, therefore stx2 gene is the target gene for many detection techniques. In this study, we
developed the loop mediated isothernal amplification (LAMP) method for rapid and sensitive detection of E.
coli O157:H7 strains. The method advantages include rapidity, sensitivity and minimal equipment
requirement. Primers were specially designed for founding on s#x2 gene. The LAMP rection carries out in the
thermocycler or waterbath. We recognize no difference when used oly inner primers (BIP/FIP) or 4-6
primers. A positive rection was visualied when used SYBR green stain or under UV light.

Keywords: Escherichia coli O157:H7, LAMP, stx2 gene, FIP, BIP.
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