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Tém tit:

Hién nay, c6 rit nhiéu phwong phap khac nhau dé phat hién vi sinh vat giy bénh, bao gdbm ca nhirng phwong phap
truyén théng va phwong phip phin tir hién dai. Tuy nhién, trong chin doan tiéu chiy do vi khuin Esherichia
coli, cac phwong phap phan lap trén mdi truong chon loc, thir cac tinh chit sinh, héa giap phat hién vi khuin
E. coli nhung khong thé phin biét giira cac vi khuin E. coli hdi sinh cw trii binh thuong & dwong rudt véi cac vi
khuin E. coli mang gen ddc luc giy bénh. Bai bio nay dé cap dén phwong phap LAMP (Loop-mediated isothermal
amplification) khuéch dai DNA véi d§ dic hiéu va d§ nhay cao dwoc ing dung dé phat hi¢n nhanh vi khuin E. coli
& gi6i han phat hién 13 15 pg, cao gip hon 100 1in so v6i phwong phap PCR. Mét bd 4 cip mdi dic hiéu dwoc thiét
ké dé khuéch dai doan gen eae 12 mdt trong nhirng gen doc lwe ciia vi khuin E. coli ¢6 kich thuéc 288 bp trong DNA
genome vi khuin va véi sw ¢é6 mit chét chi thi kim loai calcein (CsﬂHzaN 0,,). Phéan l.rng dlen ra ¢ diéu kién diang
nhiét 60°C trong khoang 30 dén 60 phit, sin phidm phin Gng 1a cic bing DNA phén b gidng nhur dang bac thang
véi kich thuée thap nhit 1a bang co s6 288 bp khi dién di trén gel agarose. Két qua phan Gng cé thé dwgce quan sat
bang mit thuwong do su thay d6i mau cia dung dich phan @ng tir mau cam (am tinh) sang mau xanh huynh quang
(dwong tinh). Do dé day 1a myt ky thuit nhay va dac hiéu, cé6 kha nang phat hién nhanh, chinh xac vi khuan E. coli
gay bénh c6 mang gen doc td eae. Phwong phap phat hién nay mé ra tiém ning @wng dung trong nghién ctru co' ban
vé y hoc va duge pham, v€ sinh moi trwong, xét nghiém diém chim séc..

Tir khéa: calcein, chi thi kim loai, E. coli, LAMP, PCR, tiéu chay.
Chi s6 phdn logi: 3.5

Dat van de Tac nhan chinh gdy bénh la vi khuin E. coli, trong
d6 c6 nhiéu nhom gay bénh khac nhau nhu STEC (shiga
toxin producing E. coli), ETEC (enterotoxigenic E. coli),
EPEC (enteropathogenic E. coli), EIEC (enteroinvasive
E. coli), EHEC (enterohemorrhagic E. coli), EaggEC
(enteroaggregative E. coli) va DAEC (diffusely adherent E.
coli) [4]. Vi khuan thudng mang cac gen doc luc khac nhau
nhu aggR (EAEC) ipaH (EIEC), elt va est (ETEC) glup
chung c6 thé bam vao niém mac rudt, g1a1 phong yéu t6 tan
em/ndm. Tai Viét Nam, mot sé nghién ctru cho biét, s 1an My hogc doc 6 rugt. Tuy nhién, trong s6 céc gen doc luc d6
bi tiéu chdy trong mot nam di v6i mot tré 1a 2,2 1an. Pay ~ gen eae (E. coli attaching and effacing) ma hoa cho protein
14 bénh ding thr hai vé ty 18 tir vong & tré dudi 5 tudi (sau  imin duge xem 1a gen pho bién co mat trong hau hét cac
bénh nhidm khuén dudng ho hép), trong d6 hon 80% s6 ca  nhom EPEC, EHEC nhung khong ¢6 mdt ¢ cac vi khuan
tir vong & tré tir 0-2 tudi [1, 2]. Nguyén nhan chinh gy tir ~ £. coli thuge h¢ vi khuan duong rugt thong thuong [5]. Co
vong khi bj tiéu chay 1a do mat nudc va dién giai, tiép theo  rat nhicu phuong phéap khac nhau d¢ phat hién sy c6 mat
1 suy dinh dudng. Suy dinh dudng va tidu chay tao thanh  cua gen eae nhu PCR, real time PCR hodc microarray...,
mot vong xodn bénh 1y: tidu chay din dén suy dinh dudng  tuy nhién két qua ctia cac phuong phap nay thuong bi phy
va khi tré bi suy dinh dudng lai c6 nguy co bj tiéu chay cao  thudc vao k¥ thuat, thao tac tién hanh va st dung cac thiét
hon [3]. bi dat tién.

Tiéu chay 12 bénh c6 thé gip ¢ moi lira tudi, & ngudi 16n
bénh thub’ng it nguy hiém dén tinh mang nhung gy anh
huong 16n dén sirc khoe, kha niang lao dong va sinh hoat cta
nguoi bénh. Tiéu chay rat nguy hiém d6i véi tré em dudi 5
tudi, dic biét 1a ¢ tré tir 0 dén 2 tudi. Theo thong ké cia TH
chirc Y té thé gidi, ty 1¢ mic tiéu chay trung binh & tré em
dudi 5tudi 1a trén 3 lan/tré em/nam. Tuy nhién, & mot sb
nude dang phat trién, con s ndy co thé cao ti 12 lan/tré
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Abstract:

Nowadays, many techniques are used for detecting
pathogenic  agents, including both traditional
methods and modern molecular techniques. However,
pathogenic Escherichia coli are not distinguishable from
other common strains due to their appearance on culture
plates or by the results of the usual biochemical tests. In
this study, a new method called LAMP (Loop-mediated
isothermal amplification) was applied to amplify DNA
with high specificity and sensitivity at the detection limit
of 15 pg, which was over 100 times higher than that of
the PCR method. Four specific primers were designed to
amplify the eae gene frogment - one of the toxic genes of
E. coli with the length of 288 bp. Calcein (C,H,\N,O,)) is
a fluorescent metal indicator for Magnesium detection. In
this case, Calcein was initially quenched by manganese,
then it emitted a yellowish-green fluorescence. In eae
LAMP reaction, a large amount of DNA was synthesized,
yielding a large pyrophosphate ion by-product. LAMP-
generated pyrophosphate preferentially precipitated
manganese, resulting in a complex and visible calcein-
magnesium as bright green fluorescence. So a positive
reaction was observed by a colour change from orange
to green with the naked eyes after completion at 60°C
for at least 30 min or under UV light detection. As the
signal recognition is highly sensitive, this system enables
visual discrimination of results without costly specialized
equipment. This detection method reveals a great
potential in basic research on medicine and pharmacy,
environmental hygiene, point-of-care testing etc.

Keywords: calcein, dissoheal, E. coli, LAMP, metal
indicator, PCR.
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Nam 2000, Notomi va cong su da phat trién mot ky
thuat méi khuéch dai DNA trén co sé nguyén 1y khuéch dai
cua PCR nhung c6 do dac hiéu va do nhay cao g?ip nhiéu
lan so v&i PCR, qua trinh khuéch dai DNA dién ra ¢ diéu
kién dang nhiét nén khong can phai sir dung cac may moc
hién dai [6]. Hién nay, LAMP dugc xem la mét phuong
phép pho bién sir dung trong chan doan nhanh céc tic nhan
virut, vi khudn va ndm. V&i mong mudn tim ra mot phuong
phép chan doan nhanh nhung van dam bao do chinh xac, c6
thé tién hanh bang cac thiét bi don gian, dé dang ap dung
rong rii tai tuyén y t& co sé nhdm gop phan nang cao hiéu
qua trong phong chéng, kiém soat va diéu trj vi khudn E.
coli gay ti€u chdy ¢ nguoi, ching t6i da Iya chon ky thuat
LAMP dé phat hién gen doc td eae gay tiéu chay.

Gen eae ma hoa cho protein intimin c6 trong lugng phan
tir 1a 94-97 kDa la yéu t6 doc luc cua EPEC can thiét cho viéc
tao ton thuong mo hoc niém mac rudt. Gen eae hién dién o tat
ca cac chung EPEC, EHEC nhung khong c6 ¢ nhiing dong vi
khuan E. coli thudc hé vi khuin dudng rudt thong thuong [2].
Day duoc xem 1a mot trong nhimg chi thi phan tir dé phat hién
ra céc vi khuan E. coli giy tiéu chay ¢ nguoi.

Vat liéu va phuong phap nghién cifu
Vit li¢u
- 25 mau vi khuan duoc phén 14p tir miu phan cta bénh

nhan ti€u chdy do Khoa Vi sinh, Bénh vién Trung wong Thai
Nguyén cung cap.

- Céc chung vi khuan YTNI1, YTN2 1a cac vi khuan E.
coli khong gy bénh duoc cung cip béi Bo mon Vi sinh,
Truong Pai hoc Y dugc Thai Nguyén.

- Mbi nhan gen (5°-3°): mdi nhan gen eae
bang ky thuat PCR ky hiéu SKI/SK2 (mdi xudi
CCCGAATTCGGCACAAGCATAAGC; mdi  nguoc
CCCGGATCCGTCTCGCCAGTATTCG) cua vi khuan E.
coli thiét ké bang phan mém Primer 3.

Moi nhan gen eqe bang ky thuat LAMP: F3
(CGACGATTTGGTCGTTGAA);B3(TGTCATCGGT
CATGTTGC);FIB(CAAAATGATCTGCTGACCAGGC
TTTTTAAGCATTTATACAGTTCTGAAAGC);BIP(AC
AGTGCACTACCACTTTTAGGTTTTTCATTTTAGTC
AGTTTATTCGTGTGA) dugc thiét ké bang phin mém
PrimerExplorer V4.

Phuwong phap

Téch chiét DNA hé gen ciia vi khudn: vi khuan sau khi
dugc nuoi trong moi truong LB & 28°C trong 18 gio, thu
sinh khéi. Chuyén 1,5 ml dich nuéi cdy vao dng eppendoft
va ly tim & 5000 vong/phut trong 7 phit, thu té bao. Té bao
duogc hoa tan trong 0,5 ml dém TE (10 mM Tris-HCI, 1 mM



EDTA, pH 8), ly tam thu té bao [5]. B6 sung 0,5 ml TE, 3
ul RNAse, 2 ul lysozyme, tron déu va dé & nhiét d6 phong
trong 30 phut. Thém 30 pl SDS 10%, 3 pl proteinase K tron
déu, 1 6 37°C trong 60 phut. B sung 180 pl 5 M NaCl, 0 ¢
65°C trong 10 phut, ly tdm thu dich ndi ¢ trén. Chiét DNA
hai 14an bang hdn hop Phenol: Choloroform: Isoamyl alcohol
(25:24:1), ly tam thu pha trén. DNA genome dugc tia trong
cdn 70% & -20°C trong 30 phut. Ly tim thu tia va lam kho,
sau d6 bo sung 40 pl TE dé hoa tan DNA genome. Dién
di kiém tra san phdm DNA genome sau tach chiét trén gel
0,8% agarose.

Phan iing PCR: dé c6 thé khuéch dai doan gen eae bang
ky thuat PCR, chting t6i da thiét ké cap moi dya trén trinh ty
doan gen eae trén genome cua vi khuan E. coli.

Thanh phan phan g PCR (25 pl): 10x Taq polymerase
buffer (Fermentas), 1,5 mM MgCl,, 2,5 mM dNTP, 100 uM
mdi xudi, 100 pM mdi nguoc, 0,5 IU Taq polymerase, 50 ng
DNA, dH,O cho dén 25 pl.

Chu trinh nhiét: (1) Bién tinh DNA ¢ nhiét d6 94°C
trong 4 phut. (2) Khuéch dai gen eae trong 30 chu ky, mdi
chu ky gdm 3 budc. Bude 1: bién tinh soi khuén DNA &
94°C trong 30 gidy. Budc 2: mdi bit cip bd sung v6i doan
gen twong dong trén soi khuon & 45°C trong 40 gidy. Budc
3: tong hop kéo dai chudi ¢ 72°C trong 1 phut 50 gidy. (3)
Phan tmg két thic ¢ 72°C trong 5 phut 30 gidy dé tao soi
DNA hoan chinh va & mau ¢ 22°C.

Phan 1ing LAMP: LAMP 1a phan (g ty tong hop DNA
vong khi ¢6 mit cua Bst DNA polymerase & didu kién ding
nhiét. Phuong phap nay sir dung 2 cip mdi khac nhau, vi thé
san pham khuéch dai rat dic hiéu. Phan tng c6 toc do nhanh,
dién ra trong khoang thoi gian ngan, chi tir 30-60 phut.

Thanh phan dém LAMP 1X gém (200 mM Tris HCI, pH
8,8, 100 mM KCl, 100 mM (NH,),SO,, 1% Triton 100X, 25
mM MnCl,). Thanh phéan phan tmng (25ul): 5 M Betatin, 1X
buffer LAMP, 25 mM dNTPs, 25 mM MgSO,, 2 uM B3 va
F3, 20 uM BIP va FIP, 8 U/ul Bst polymearas, 50 ng DNA
va dH,0 dén thé tich cudi cung. Chu trinh nhiét nhu sau:
64°C trong 60 phut, 80°C trong 10 phut va két thiic ¢ 22°C. San
phdm LAMP dugc quan sat bang dién di trén gel agarose 2%
hoidc bang mét thudng khi ¢6 bd sung chi thi kim loai calcein
trude phan tmg. Hon hop calcein va Mn?* duge thém vao
truede phan trg. Do sy ¢6 mat ctiia ion Mn*, calcein lién két
véi Mn?* khong phat quang, dung dich ¢6 mau da cam. Khi
phan tmg khuéch dai DNA xdy ra v6i su ¢6 mit cia DNA
dich, san phdm phu 14 ion P O,* dugc tao thanh s& két hop
véi ion Mg tao thanh mudi Mg2P207, sau d6 ion Mn?* day
Mg?* khéi mudi dé tao thanh mudi Mn,P,O, va gidi phong
ion Mg*". Mg*" tu do trong dung dich s& ket th vi calcein
tao ra phtrc hop calcein-Mg phat quang [7].
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Xdc dinh dp ddc hiéu cua phan irng LAMP

Dé xac dinh d6 dic hidu cua phéan tmg LAMP véi cac cédp
moi nhan biét gen eae cia vi khuan E. coli giy tiéu chay,
chung t6i sir dung cac vi khuan YTN1, YTN2 la nhiing vi
khuan E. coli khong gay bénh dugc cung cip boi Bo mon Vi
sinh, Truong Pai hoc Y dugc Thai Nguyén, genome dugc
tach chiét theo phuong phap giéng nhu cac mau bénh pham
da trinh bay & trén dé str dung lam ddi chimg 4m trong phan
ung LAMP.

Xdc dinh dj nhay cia phan ivng LAMP

Nong d6 DNA ban dau dugc xic dinh biang may
nanodrop, sau dé tién hanh pha lodng theo co s6 10 dén
khi dat cac nong d6 pha lodng DNA mong mudn. Xac dinh
ngudng nong @6 DNA ma phan tmg van dién ra.

Két qua va thao luan
Tdch DNA h¢ gen ciia vi khuin

V6i muc dich phat hién vi khuan E. coli bang phuong
phép phan tu, st dung k¥ thuat PCR xdc dinh su c6 méit ctua
gen eae trong cic chung vi khuan nghién ctru, trén co s d6
thiét lap phan ung LAMP dé phat hién gen nay. DNA cta 25
mau vi khuan nghlen ctru dugce tach chiét theo phuong phap
da mo ta ¢ trén. Két qua tach chiét DNA hé gen dugc kiém
tra bang dién di trén gel agarose 0,8% nhu hinh 1 cho thiy,
cac bang DNA thu dugc sang, 13, khong bi dut gay va hoan
toan sach. Chat luong DNA du tiéu chuan dé 1am khuon
nhan cic gen mong mudn bang PCR va LAMP (hinh 1).

M E1 E2 E4

Hinh 1. San phdm DNA hé gen tach chiét tir cac ching vi
khuén E. coli dwoc dién di trén gel agarose 0,8%. M: thang
DNA chuan 1 kb; E1, E2, E4 la cac ching E. coli dai dién.

Phit hién gen eae ciia cdc chiing vi khudn E. coli bang
ky thugt PCR

Dé x4c dinh su c6 mit cia gen eae, 25 mau DNA cua vi
khuén E. coli dugc sir dung lam khudn chay phan tng PCR
voi cap mdi SK1/SK2 duge thiét ké dic hiéu dua trén trinh
tir gen eae, theo chu trinh nhiét dugc mé ta & phan phuong
phap. San phim sau phan tmg dugc kiém tra bang dién di
trén gel agarose (hinh 2).

San phdm sau dién di cho két qua 13 ching E1, E2, E3,
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E6, E8, E10, E11, E13, E16, E18, E20, E23 va E24 duong
tinh v6i gen eae, thé hién cac bang DNA sang, kich thudc
khoang 876 bp, phu hop véi nhiing tinh toan 1y thuyét.
Nhitng chung con lai c6 két qua am tinh v6i gen eae, khong
thdy xuat hién bang DNA trén san pham dién di.

M-1 234356789

M. 101112131415161718

1kb

0.5 kb

Hinh 2. Két qua dién di san pham PCR gen eae 25 chiing
vi khudn E. coli. M: thang DNA chun, (-) mau déi chérng am,
1-25 twong &ng v&i 25 mau vi khuan ky hiéu E1-E25.

Nhu vay bang phan tmg PCR, véi DNA cua 25 ching vi
khuan E. coli nghién ctru va cap moi SK1/SK2 da phat hién
dugc 13 trén tong s6 25 mau vi khuan E. coli duong tinh
véi gen eae, chiém ty 1¢ 52%. Két qua nay twong dong véi
nghién ctru ciia Svenungsson va cs (2000) khi nghién curu tiéu
chay do vi khuan E. coli & ngudi truong thanh ciing cho két qua
ty 1¢ phat hién gen eae 1a 56% [8]. Sehand va Layla (2010)
v6i ty 1é phat hién gen eae 63,1% trong mau phan tiéu chay
[9]. Két qua ty 1& vi khuén E. coli mang gen eae cia chung
t6i cao hon so véi mot sé tac gia da cong bd trude do. Nam
2003, Nguyén Vii Trung va cs di dung k¥ thuat Multiplex
PCR phat hién ty 1& vi khuan E. coli mang gen eae & tré em
tiéu chay tai Ha N¢i chi 1a 3% [3]. Ciing dung phuong phap
Multiplex PCR, Bii va cs (2005) da phat hién gen eae trong
vi khuén E. coli gay tiéu chay véi ty 1& 1a 7% [10]. Hoang
Thi Bich Ngoc (2017) phat hién gen eae trén E. coli gay
tiéu chay tai Ha Noi 14 4,2% [11]. Nhu vdy, c6 thé thiy su
khac nhau vé ty 16 mang gen eae cta vi khuan E. coli giira
cac nghién ciru ciia cac tac gia tai Viét Nam va trén thé gidi.
Sy khac nhau nay c6 thé dén tir nhiéu nguyén nhan nhu:
dbi twong nghién ctru ciia mdi nhom nghién ciru thude cac
vung dich té khac nhau, hay sy khac nhau & cac nhém tudi
nghién ciru. Ngoai ra trong nghién ctru ciia chung toi, voi sd
luong chi 25 mau nén khong du dé dai dién cho ty 16 mang
gen nay cua vi khuan E. coli trong phan cta bénh nhan tiéu
chay tai Viét Nam.

Phdt hién gen eae ciia cdc chiing E. coli bang ky thudt
LAMP

Phan ung LAMP dugc thuc hién véi cac cip mdi duoc
thiét ké trén trinh tu gen eae. Lya chon ng?lu nhién 5 mau
duong tinh va 1 miu am tinh véi phan ung PCR, 2 mau
YTNI1, YTN2 la céc ching vi khuan E. coli khong giy bénh
dugc cung cip boi Truong Pai hoc Y dwoc Thai Nguyén
lam dbi chimg, véi cac thanh phan phan tmg va chu ky nhiét
nhu mé ta & trén. San phdm phan tng dugc phan tich trén
gel agarose 2% cho két qua dugc trinh bay & hinh 3.
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El E2 E10 E11 E20 E4 YTN1 YTN2 M -

E1 E2 E10 E11 E20 E4 YTNI YTN2

(A) (B)

Hinh 3. San pham khuéch dai gen eae bing PCR (A) va
LAMP (B). M: thang DNA chuén; (-): déi chirng am; E1, E2,
E10, E11, E20 va E4: ching vi khudn kiém tra; YTN1, YTN2:
chding déi chirng khéng gay bénh.

Tir két qua trén cho thay: cic chung E1, E2, E10, E11 va
E20 cho két qua duong tinh véi phuong phap PCR (876 bp)
trén hinh 3A va LAMP (228 bp) trén hinh 3B. Hinh anh trén
bang dién di hoan toan giéng voi mo ta ciia Notomi va cs
(2000) [6]. San pham phan tng LAMP xuét hién cic bing
dang bac thang bat dau tir bang co 80 ¢o6 kich thude 1a 228
bp do san pham DNA duoc khuéch dai v6i nhidu kich thude
khac nhau. O giéng 2 1a miu dbi chimg 4m khong bd sung
DNA, 3 giéng cubi la chung E4, YTNI va YTN2 déu cho
két qua 4m tinh, khong xuét hién dai bang trén gel agarose
sau dién di ching t6 bo mdi LAMP 14 hoan toan dic hiéu dé
phat hién ra cac chung E. coli mang gen doc t6 eae. Thém
vao do, phan img LAMP sur dung enzym Bst polymerase c6
hoat tinh tu tach chudi nén c6 thé khuéch dai gen eae O diéu
kién dang nhiét khac voi phuong phap PCR can mét chu
trinh bién thién nhiét nén s& mod ra huéng ung dung rong
hon so v6i phuong phap PCR.

Gioi han phat hién gen eae ciia phdn wvng LAMP

LAMP dugc dé cap 1a mot phwong phap cuc nhay, giéi
han phat hién cua phan tng LAMP ¢ ngudng picrogram
(pg) hoic fetogram (fg). Trong nghién ctru nay, dé xac dinh
giéi han phat hién ctia phan tmg LAMP trong viéc khuéch
dai gen eae cua vi khuan E. coli, DNA genome dugc pha
lodng theo co sé 10 voi cac ndng do 10°, 10, 102, 107...
Nong d6 DNA genome ban dau duoc xac dinh théng qua do
bing may nanodrop 14 15 ng/ul. Céc thi nghiém dugc tién
hanh v6i DNA khuon ban dau 14 15 ng/pl, sau d6 giam dan
ndng do theo cip s6 10 tir 15 ng/ul dén 15 fg/ul. Tién hanh
song song voi phuong phap PCR dé so sanh d6 nhay cua 2
phuong phap trong cting mot ndng dd6 DNA. Két qua duoc
trinh bay ¢ bang 1.

Bang 1. Gi¢i han phat hién ciia PCR va LAMP.

Ham lwgng ADN

Phwong

phip I5ng L5ng 0I5ng 15pg L5pg 0I5pg 15fg
PCR + + +

LAMP + + + + +

(+): dwong tinh, (-): @m tinh.

32



Két qua bang 1 cho thiy: cing voi ndng d6 DNA khuon
nhu nhau va tién hanh so sanh d6 nhay phan tmg LAMP
va PCR cung khuéch dai gen eae, glorl han phat hién cta
phuong phap LAMP cao hon rat nhiéu so v6i phuong phap
PCR. Giéi han phat hién gen eae bang phuong phap PCR
su dung cap moi SK1/SK2 ¢6 thé phat hién dugc & muc do
pha loang 1073, twong mg véi nong do DNA 1a 0,15 ng/ul
(dudng chay s 3) nhung vach dién di twong d6i mo. Trong
khi d6, néu str dung phuong phap LAMP c6 thé phat hién
dugc ¢ do pha lodng rat cao (10°), twong tmg v6i 1,5 pg/ul
(duong chay sb 5), cao gap hon 100 lan so véi phuong phap
PCR (hinh 4).

1kb

0,5 kb- 0,5 kb.

@A) (B)
Hinh 4. Gi¢i han phat hién (A): phan rng PCR, (B): phan
trng LAMP. M(A): thang DNA chuén 1 kb; M(B): thang DNA
chuén 100 bp; (-): dbi chirng am; 1: 15 ng/ul, 2: 1,5 ng/ul, 3:
0,15 ng/ul, 4: 15 pg/ul, 5: 1,5 pg/ul, 6: 0,15 pg/ul, 7: 15 fg/pl.

Nhu vay bang phuong phiap LAMP véi cac cip moi
duoc thiét ké dac hiéu cho gen eae, chung toi da phat hién
thanh cong gen eae & nong do rat thap 1a 1,5 pg/ul. Két
qua nay tuong dong vi mot sb nghién ctiru di cong bd cua
céc tac gia khac khi sir dung phuong phap LAMP dé phat
hién cac gen dich. Kuboki va cs (2003) khi nghién ctiu don
bao trypanosome gy bénh ngi ¢ ngudi va gia suc st dung
phuong phap LAMP da phat hién thanh cong T. brucei PFR
A & giéi han nong d6 1 pg tong DNA, trong khi giéi han
phat hién bang PCR 1a 100 pg [12]. Ciing dung phwong phap
LAMP dé phat hién nam Fusarium, Niessen va Zudi cong
bd phat hién dugc gen dich gaod - gen ma hoa galactose
oxidase & nong do 2 pg [13]. Verma va cs (2017) phat hién
Leishmania tropica & ndng d6 1 pg [14]. Nam 2010, tac gia
Tran Thi Thanh Huyén di dung phuong phap LAMP phat
hién thanh cong vi khuén E. ictaluri gy bénh gan than mu
trén ca Tra Viét Nam ¢ nong do 9,4 fg [15]. Engku va cs
(2018) phat hién Vibrio cholerae & ndng d6 10 fg [16], thap
hon gan 100 1an so v6i nghién ctru ciia chung toi.

Tir nghién ctru cta chung t6i va cac cong bd cua cac
tac gia khac nhau cing st dung k¥ thuat LAMP dé phat
hién gen dich cho thiy, day 1a phwong phap c6 do nhay cao,
v6i gioi han phat hién ¢ muc rat thip, phuong phap nay
cho d6 nhay cao gip tir 10-100 1an so v6i cac phuong phap
PCR thong thuong khi cting phat hién mot gen dich. Do vay,
phuong phap LAMP c6 thé dugc st dung dé phat hién giai
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doan som ciia bénh, gop phan trong cong tac phong chong
va diéu tri tich cuc cho bénh nhan.

Phat hién gen eae cua phdan iwrng LAMP swr dung chi
thi calcein

Do hiéu qua khuéch dai DNA dich ctia phan tng LAMP
rat cao, dan dén viéc rat dé lay nhidm DNA trong phong thi
nghiém, do d6 ching t6i thiét ké mot hé thdng phan tng kin
trong d6 toan bd phan tng dién ra trong 1 tube, két qua cua
phan tmg dwoc quan sat bang mit thudng ma khong phai
dién di trén gel agarose nhu phuong phap PCR.

Ban dau, mdi 6ng phan tmg LAMP duoc bd sung 1 pl
calcein 1M, sau d6 chay phan ung LAMP theo chu trinh
dang nhiét & 60°C trong vong 60 phat. Két qua phan (mg
dugc quan sat dudi anh sang thuong (hinh 5) hoac soi dudi
den UV (hinh 6).

Ham lwong ADN
15ng 015ng 15pg 1,5pg 0,15 pg

15 fg

15 ng

Hinh 5. Két qua phat hién san phdm phan trng LAMP bing
chi thi mau calcein dwéi anh sang thwong. (-): mau déi
chirng am, ndng d6 DNA giam ti» 15 ng dén 15 fg.

Q) ()

Hinh 6. Két qua phat hién san pham LAMP béng chi thi
calcein dwéi anh sang UV. (-): phan &rng am tinh, (+): phan
trng dwong tinh.

Khi thém calcein vao cac ong phan mg, dudi anh sang
thuong nhitng mau duorng tinh dung dich sau phan ung s
phat quang va chuyén sang mau xanh 1a cdy, nhiing mau am
tinh dung dich sau phan ung khong phat quang va van cé
mau vang cam. Dudi anh sang UV, nhitng mau dwong tinh
dung dich sau phan tng c6 mau xanh 14 ciy rat sang, mau
am tinh khong phat sang va c6 mau den. Két qua thay doi
mau sic thiy rd & cac nong d6 DNA pha lodng giam dan tir
15 ng dén 1,5 pg. Két qua nay hoan toan tring khép véi két
qua phat hién san pham LAMP bang dién di trén gel agarose
2% (hinh 3B).

£ a
Ket luan

Bing k¥ thuat PCR chung t6i d4 phat hién dugc 13/25
mau vi khuan E. coli mang gen eae gay tiéu chay & nguoi.
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Tuy nhién, dé xac dinh sy c6 mit ctia gen eae, phuong phép
LAMP t6 ra vu viét hon PCR ¢ tinh dac hi€u khi su dung 4
cap mdi nhan biét 6 trinh tyu trén gen eae va ¢6 do nhay cao
hon 100 lan so véi phuong phap PCR. Sir dung phan tng
PCR c6 thé phat hién duoc DNA khudn & n6ng d6 0,15 ng/
ul, trong khi d6 bang phan ung LAMP c6 thé phat hién su
c6 mat ciia gen eae & ndng do rat thip 1a 1,5 pg/ul. Calcein
1a chi thi kim loai dugc thém vao tir dau phan ung, gitp
cho viéc doc két qua phan tng LAMP bang mét thuong ma
khong can dién di nhu PCR, cac phan tng dwong tinh dung
dich phan ting s& chuyén sang mau xanh, trong khi phan
mg am tinh c6 mau cam. Do d6, ¢ thé Gmg dung phuong
phap nay dé xac dinh tac nhan gy bénh 1a vi khuan E. coli
mdt cach nhanh chéng va hiéu qua, san phim cua phan g
6 thé duge phat hién b?lng mét thuong dudi sy c6 mat cua
mot loai chi thi kim loai la calcein ma khong can phai dién
di trén agarose.

Cong trinh dwoc thyc hién bang kinh phi tir dé tai ma s6
TN.18.14 ctia Truong Pai hoc Khoa hoc Ty nhién va cé su
dung mot ) trang thiét bi cua Phong thi nghiém thudc Bo
mon Vi sinh vat hoc, Khoa Sinh hoc, Truong Pai hoc Khoa
hoc Tu nhién, Pai hoc Quéc gia Ha Noi. Cac tac gia xin tran
trong cam on.
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