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PHAT HIEN NHANH VI-RUT BDAU MUA KHi
BANG PHUONG PHAP KHUECH DAI DPANG NHIET
TRUNG GIAN VONG LAP (LAMP)
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TOM TAT

Muc tiéu: Phat trién mét quy trinh khuéch dai ddng nhiét trung gian vong I&p phat hién nhanh vi-rit dau
mua khi, dap tng yéu cau chi phi thap, cho két qua quan sat duoc bang mat thuong.

Phwong phap: St dung phuong phap LAMP véi céc thanh phén phén éng da dwoc thuong mai hoa boi
New England Biolabs. Gene A27L dworc lwra chon lam tr/‘nh~ t muc tiéu, voi diéu kién toi wu, giq’i han phét
hién va dé nhay cua phan tng dwoc xac dinh. Str dung mau huyét thanh pha DNA muc tiéu dé budc dau
danh gia kha néang phan (g dién ra trong mau mé phdng ldm sang.

Két qua: Phén trng LAMP phat hién nhanh vi-rat ddu maa khi xay ra téi wu & nhiét do 65°C trong thoi gian
60 phat. Voi cac diéy kién trén, gidi han ph~ézt hién ,dat dwoc la 10 ban sao \(é dé nhay 1én dén 100%. Ngoai
ra, phan tmg cho két qua quan sat ré6 & mau huyét thanh pha loéng tcr 2 lan.

Két luan: Két qua cho thdy phurong phap so mau LAMP co thé gop phan chan doan tai hién truong va tai
cac phong kham chira bénh voi phuwong tién xét nghiém con han ché.

T khéa: Monkeypox virus, phwong phap LAMP, gPCR, Gen A27L
ABSTRACT:

Objectives: Developing a LAMP (Loop-Mediated Isothermal Amplification) process that can rapidly, cost-
effectively detect MPV (Monkeypox virus) with visually observable results.

Methods: The LAMP method with reaction components commercially provided by New England Biolabs
(NEB) is utilized. Gene A27L is chosen as the target sequence, with the optimal conditions, detection
limits, and sensitivity of the reaction are determined. We employ serum samples with the target DNA for an
initial assessment of the reaction’s feasibility in a clinical-simulated setting.

Results: The LAMP reaction for MPV detection occurs optimally at a temperature of 65°C within a 60-minute
timeframe. Under these conditions, the achieved detection limit is 10 copies, and the sensitivity reaches up to
100%. Furthermore, the reaction yields observable results with diluted serum samples from a 2-fold dilution.

Conclusions: The results suggest that the colorimetric LAMP method can contribute to on-site and clinic-
based diagnosis in resource-limited testing facilities.
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1. DAT VAN BE

Bau mua khi (Monkeypox virus - MPV) la mot
loai vi-rut gay ra bénh MPV - mét trong nhirng can
bénh truyén nhiém da dwoc cong bé 1a tinh trang
khan clp toan cau nam 2022. Bénh c6 cac biéu
hién khac nhau trén cac ca thé mac phai (c6 trwong
hop chi xuét hién cac triéu chirng nhe; cé trudng
hop xuét hién cac triéu chirng ndng, can dwoc diéu
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tri tai co s& y t&). Do vay, can co ki thuat dang tin
cay dé phat hién s&m sy xam nhiém ctia MPV.

Hién nay, cac ki thuat théng dung chan doan
MPV la xét nghiém phat hién vat liéu di truyén cla
vi-rat (PCR) hodc phat hién khang thé (ELISA). So
v&i ELISA, xét nghiém PCR la phwong phap cé do
nhay va d6 dac hiéu cao hon. Bay cling la phwong
phap dwoc wu tién st dung hang dau trong cac
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phong thi nghiém I&én. Tuy nhién, phwong phap nay
con nhirng han ché la can c6 trang thiét bj dat tién,
phong xét nghiém theo tiéu chuén, ki thuat vién
da dwoc dao tao bai ban, nén khong thé trién khai
dwoc & nhivng co s& chwa bdo dam vé trang thiét
bi hoac nhan lwc phu hop.

Khuéch dai ddng nhiéttrung gian vong 13p (LAMP)
do Notomi va cdng sw md ta 1an dau tién nam 2000.
Day la mot trong cac phwong phap cé thé dwoc st
dung dé thay thé cho phwong phap PCR. Trén thé
gi®i, mét s6 nghién ctru da duwoc cong bd st dung
LAMP @& phat hién MPV va cho két qua kha quan.
Mac du vay, cac quy trinh LAMP da cong bd van doi
hai mét sbé thiét bi chuyén dung khac nhw may dién
di, may UV dé doc két qua phan (ng.

Trwdc thwe té trén, ching t6i thwe hién dé tai
nay nhdm phat trién mét quy trinh LAMP c6 thé
phat hién MPV mét cach nhanh chéng, it tén kém
va cho két qua quan sat dwoc bang mat thuong.

2. NOI DUNG, PHUONG PHAP NGHIEN CUU
2.1. N6i dung nghién ctru
- T6i wu diéu kién cta phan ng LAMP.

- Xac dinh gi&¢i han phat hién clta phan ng
MPV LAMP.

- Khao sat dé dac hiéu va dé nhay clia phan trng
MPV LAMP.

2.2. Phwong phap nghién ctru

- Phwong phap LAMP khuéch dai DNA muc
tiéu: cac thanh phan cta phan &ng LAMP da
duwoc thwong mai héa béi New England Biolabs.
Mbi va mach khuén DNA muc tiéu tébng hop b&i
Phusa Genomic dwoc thém vao dé thue hién phan
&ng. Phan rng gdm Mastermix, méi va DNA mach
khuén dwoc U & nhiét dé 65°C trong 45 phut.

- Phwong phap PCR: mét hén hop phan &ng
PCR bao gém trinh tw DNA muc tiéu va 20 ul
Mastermix cé chra 1X dém My Taq, 20 pM mdi
xubi, 20 yM méi ngwoc, 5U My Tag HS DNA
polimerase.

- Két qua phan tich dwa trén sy dién di san
pham trén gel agarose.

+ Phwong phap dién di: pha 5 ul san pham cla
phan trng LAMP/PCR vé&i 1 pl loading dye, sau do
dién di trén gel agarose 1% trong dém TBE 1X.

3. KET QUA NGHIEN clU

3.1. T6i wu diéu kién phan (rng

- Xac dinh thanh phan phan &ng MPV LAMP:
vung bao ton cla gene A27L dwoc lwa chon lam
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trinh tw muc tiéu trong nghién clru nay, bédi ching
c6 dd twong déng 100% gitra cac MPV v&i nhau,
nhuwng lai c6 do twong déng rat thadp so voi cac
orthorpoxvirus khac. Dé tai con ké thira bd méi do
nhém nghién ctvu Junxia Feng va cong sw thiét ké
dé danh gia cho phan rng MPV LAMP véi su hién
dién clia chét chi thi pH trong thanh phan 1. Két qua
nghién ctu cho thay, sy thay ddi mau cta phan
&ng LAMP twong (rng v&i sy hinh thanh san phdm
khuéch dai (hinh 1 - B1). Thém vao do, trong buéc
xac dinh thanh phan cta phan (rng, mirc dod hiéu
qua ctia mdi da dwoc kiém tra gian tiép thong qua
viéc kiém tra sw hoat dong cua riéng cap moi F3,
B3 trong bé mdi LAMP béng phwong phap PCR
truyén théng. Két qua dién di thay co xuat hién duy
nhét 1 vach san pham tai vach kich thuéc khodng
200 bp (hinh 1 - B3), trung khép véi két qua san
phadm PCR in silico ma nhém da thue hién truéc dé
(kich thwéc san phdm khuéch dai la 206 bp), diéu
nay cho thay, mdi hoat dong tt va cé tinh dac hiéu
cao ddi vai trinh tw muc tiéu.

- Khdo sat thoi gian va nhiét dé phan trng ASF
LAMP: LAMP la phan &ng cé thé thuc hién & diéu
kién déng nhiét, dao déng trong khodng nhiét do
hoat dong t6i wu cia Bst DNA polimerase (60-
65°C). O thi nghiém nay, ching téi danh gia mirc
dd hoat dong cua phan irng MPV LAMP trong dai
nhiét d6 rong tir 50-70°C, th&i gian téi wu cla phan
trng phat hién ASFV cling dwgc xac dinh.

Nhiéu nghién ciru trwéc day da chirng minh
phan ng LAMP dién ra tét nhét trong khoang nhiét
do trén dwdi 60°C, mot sb trudng hop co thé dién
ra & nhiét do thdp hon 60°C. Theo khuyén céo cta
NEB, khoang 10-15% phan (rng LAMP c6 thé dién
ra & nhiét d6 37°C [2]. K&t qua trong nghién ctru
nay cho thay, v&i bd mdi va trinh tu muc tiéu kém
theo cac diéu kién da Iwa chon, phan &ng cé thé
di&n ra & nhiét d6 bat dau tr 55°C; tuy nhién, sw
thay d6i mau séc cGa phan rng dién ra con mo
nhat, khé quan sat. T nhiét d6 60°C tr& di, phan
&ng LAMP dién ra manh mé va cé thé quan sat
duwoc bang mét thweng mot cach rd rang, khi tiép
tuc tang nhiét d6 vwot khodng nhiét d6 hoat dong
tdi wu cia Bst DNA polimerase (t6i da 70°C), phan
&ng LAMP van c6 thé xay ra thé hién qua sw thay
ddi mau séc khong bj giam sat. Dbi véi thoi gian
thwc hién phan ng, sw khuéch dai co thé nhin
thay gian tiép thong qua s bién ddi mau cta phan
trng sau 30 phut, sau 45 phut, sy khac biét gitra
phan (*ng am va duwong thé hién sw khac biét rd
rét v& mau sic. Mac du vay, dé bao dam sy chinh
xac cho két qua clia cac phan ing LAMP phat hién
MPV, nhiét d6 t6i wu dwoc chon dé phan (rng dién
ra la 65°C trong th&i gian 60 phut.

Tap chi Y HOC QUAN SU, SO 371 (7-8/2024)



NGHIEN CUU - TRAO BOI

A: Truede phan timg B: Sau phan g

—+ LAMP L PCR\

. . ]

—— - —_—

<— 200 bp

v ¥ , ¥ 2 3

Hinh 1. Phéan tng mau MPV LAMP st dung khudn méu la gblock DNA. A: hinh dnh mé&u truée khi dién
ra phan trng LAMP. B1) San phdm khuéch dai duoc hién thi bang sw thay dbi mau ttr hbng sang vang (tin
hiéu dwong) va dé (tin hiéu &m). 1 ng DNA téng hop da duoc st dung lam khuén méu. Cac phan (ing duoc
U & 65°C trong 45 phut; B2: sén phdm LAMP dwoc phan tich bang cach thém SyBr Green vao céc phén
(rng va hién thj dudi &nh séng UV; B3: Sdn phdm LAMP duwoc phén tich bdng dién di trén gel agarose va

so sénh véi két qud PCR théng thuong. Viét tat, L (Ladder): thang DNA 100bp.

A
Nhigedp(c) - S0 55 60 65 70

Sng T e -—

B

Thigan(phit) - 15 30 45

Hinh 2. Khao sat nhiét do va thoi gian U cua phan tng mau MPV LAMP. A: phan tng dugc U & cac nhiét
dd khac nhau tee 50-70°C trong 45 phat; B: phan (g dworc 4 tir 15-75 phat & 65°C. 1 ng DNA téng hop
da duoc str dung lam khuén mau.

3.2. Xac dinh gi¢i han phat hién (LOD) cua phan
trng MPV LAMP

Gia tri LOD cua phan trng LAMP duwoc xac dinh
bang cach pha loang lién tuc gblock MPV trong
nwéc sinh hoc phan tir. Két qua nghién ctu (hinh
3) cho thay, 10 ban sao (copies) cta trinh tw gene
muc tiéu cho mét hén hop phan tng la gidi han toi
thiéu ma LAMP c6 thé phat hién. Theo nhw nghién
ctru trvde dé clia Junxia Feng va cong s, gi¢i han
phat hién déi véi cung mét doan trinh tw gene A27L
khi thwc hién bang phwong phap PCR truyén théng
la 2 x 10° copies/phan &ng, cao hon 1.000 1an, diéu
nay thé hién mic dd hiéu qua cao va tiém nang
ctia phan trng mau MPV LAMP trong viéc phat hién
MPV & cac mau bénh pham 3.
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Hinh 3. Xac dinh gia tri gi¢i han phat hién
cua phan tng mau MPV LAMP (Str dung khu6n
méu la trinh tw muc tiéu DNA MPV téng hop).
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3.3. D6 dac hiéu va do nhay cta phan trng MPV
LAMP

Bd mdi LAMP dwoc s dung da phat hién mot
céach co6 chon loc s hién dién cia MPV va khéng
phan (rng dwong tinh nao dwoc ghi nhan dbi voi
bd gen cla cac tac nhan khac, nhw Salmonella
enterica, Staphylococcus aureus, Pseudomonas
aeruginosa, Listeria monocytogenes. O thi nghiém
tiép theo, do nhay ctia phan (rng LAMP dwoc danh
gia théng qua viéc st dung 20 mau DNA téng hop
(dam/dwong) & cac néng d6 khac nhau. Két qua thé
hién LAMP c6 d6 nhay 100%, twong duwong véi
phuwong phap PCR.

Bang 1. b6 nhay cua phan &rng so mau MPV
LAMP (Pwoc danh gia bang cach sir dung DNA
téng hop cua MPV)

. LAMP N
Mau - = —1Tong
Mau dwong|Mau am
Mé&u dwong (n = 15) 15 0 15
M&u am (n = 5) 0 5 5
Téng cong (n = 20) 15 5 20
Do nhay 100%
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Hinh 4. Kha néng phét hién MPV trong méu huyét thanh ctia phén (g LAMP. A: mau séc cta hén hop
phén (g ban dau; B: mau s&c ctia cac hén hop sau 60 phut phén (ng.

3.4. Phan rng MPV LAMP vé&i mau huyét thanh

Céng bb trwdc day cua Junxia Feng (2022)
da xac nhan vé sy thanh céng cta phan &ng
LAMP khi si dung cac mau bénh pham lam
sang thé, bao gdm mau mau toan phan [3]. Tuy
nhién, viéc st dung mau bénh phém thé trong
xét nghiém doi hdi cac budc x&r i ban dau nhw
pha loang, dun séi va li tam dé dua ra nhirng
két qua ré rang nhat. Xét thdy mau mau toan
phan chra nhiéu thanh phan cé kha nang gay
tré ngai dén phan rng khuéch dai, trong khi dé,
mau huyét thanh lai dé dang thu nhan duwoc
bang cach sir dung may li tdm cam tay nhd,
chang t6i da s& dung mau huyét thanh dé thyc
hién phan rng LAMP.

Két qua nghién ctru (hinh 4A) chi ra rang,
trwc tiép thém 1 pl huyét thanh vao hén hop
phan rng lam anh huéng dén mau sac ban dau,
sau 60 phut phan (rng thi sy d&i mau xay ra mot
cach mo nhat va kho quan sat (hinh 4B). Tiép
theo, mau huyét thanh dwoc pha loang lién tuc
vOi nwdc sinh hoc phan t, 1 ul mau da pha
lodng sau d6 dwgc thém vao phan &ng LAMP.
Két qua cho thay sy thay dbi mau séc co thé
dwoc quan sat rd rang bt dau t» mau huyét
thanh pha loang 2 lan (mét mau huyét thanh
chra MPV duwoc pha loang lién tiép trong nwéc
khéng chtra nuclease dé xac dinh néng do thich
hop cho phan &rng LAMP)

4. BAN LUAN

Ngay nay, dé& kiém soat t6t hon cac bénh
truyén nhiém tai hién truéng, nhiéu phwong phap
14

chan doan cé d6 nhay cao, chinh xac va chi phi
thap dé rng dung thwc t& ma khéng yéu cau cac
phong thi nghiém da dwoc phat trién. Real-time
PCR vén dwoc coi la tiéu chuan vang dé phat
hién cac tac nhan truyén nhiém, tuy nhién, gPCR
luén can nhirng nhan sy lanh nghé va nhirng thiét
bi gia thanh cao. Nguwoc lai, sy don gidn trong
van hanh va thiét 1ap dang nhiét lam cho LAMP
kha thi hon cho viéc chan doan tai hién tredng.
Hon niva, véi viéc st dung hai hodc ba cdp moi
dac hiéu bd sung cho cac vi tri khac nhau trong
vung muc tiéu, phan rng LAMP cé thé dat dwoc
hiéu suét cwc cao vé dd nhay va do dac hiéu.

Thay vi dién di agarose théng thuwdng, céac
san pham dwoc khuéch dai LAMP c6 thé duoc
quan sat bang cach sir dung que thir sac ki hodc
SyBr Green, mét loai thuéc nhudm chi phat huynh
quang khi gén véi soi DNA soi doi dwdi sy hién
dién clia nguén sang UV [4, 5]. Vé &rng dung kha
thi tai hién truong, st dung thubc nhuém phu hop
dé doc ngay két qua phan tng la phu hop hon.
Tuy nhién, viéc st¢r dung SyBr Green dwgc bao
céo la rat nhay cdm véi sy nhiém ban trong hén
hop phan &rng va cé thé tao ra két qua duwong tinh
gia [5]. Ngoai ra, gan day, loi thé vé kha ning lam
giam pH cta phan rng LAMP dwa trén viéc san
xuét proton xay ra do hoat ddong kéo dai mach
cta DNA polimerase, mét loai thubc nhudém nhay
cadm v&i pH ma khoéng can thiép vao phan trng da
dwoc dwa vao dé chi ra tin hiéu két qua [6]. Sw
thay déi mau sic do giam pH co6 thé duoc doc
b&ng mét thwong [6], do dd, viéc phat hién bang
phuwong phap so mau cho phép phat hién san
pham khuéch dai mét cach kip thdi ma khéng can
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tdn thdi gian thuwc hién cac bwdc quan sat tiép
theo ciing nhw khéng can thiét bi chuyén dung.
Hon niva, chat chi thi pH ré hon dang ké so voi
SyBr Green, c6 lgi hon khi dwoc phat trién thanh
mot bd xét nghiém chan doan tai hién trwdng.

Muc dich cta nghién cu nay la ng dung va
danh gia xét nghiém so mau MPV LAMP dé phat
hién nhanh chong va chinh xac MPV & ngudi
nhw mét phwong phap thay thé cho gPCR phuc
vu cho viéc chan doan tai hién trwérng. Cac diéu
kién t&i wu dé phat hién MPV b&ng phan (rng so
mau LAMP dugc xac dinh [a 60°C trong 60 phut,
tham chi co6 thé quan sat thdy san phadm khuéch
dai sém hon sau 30 phut 0. B&i vi thdi gian thir
nghiém rat quan trong déi véi chan doan bénh
truyén nhiém tai hién trwdng va thuc té két qua
nghién ctu dwoc xac dinh mét cach rd rang bang
mat thwéng sau 30-60 phut lam xét nghiém MPV
LAMP. Do vay, xét nghiém MPV LAMP la mot
lwa chon li twdng nham phat hién MPV tai hién
trwong. Hon niva, xét nghiém so mau MPV LAMP
cwc ki nhay dé phat hién MPV. Mat khac, khéng
c6 phan &rng chéo nao dwoc phat hién véi bo gen
ctia mot sb vi khuan khac, diéu nay cho thay réng
xét nghiém LAMP c6 tinh dac hiéu cao, phu hop
vOi nghién ctu trwdce [3].

5. KET LUAN

Két qua nghién clru da chirng minh xét nghiém
so mau LAMP c6 dé nhay phat hién nhw xét
nghiém gqPCR (khuyén nghi trong viéc phat hién
MPV). Khéng gibng nhw gPCR, LAMP cé nhiéu
wu diém nhw kha nang lam viéc truc tiép trén cac
méau lam sang thé ma khéng can dén buwdc chiét
xuat DNA, th&i gian thyc hién phan ¢ng ngan,
diéu kién dang nhiét, két qua cé thé quan sat truc
tiép bang méat thwong va khong dodi héi thiét bi
chuyén dung dat ti&n. Do d6, phat trién xét nghiém
so mau MPV LAMP |a mét phwong phap thay thé
c6 do dac hiéu cao, nhay, nhanh va don gian hon
so v&i qPCR trong phat hién chinh xac va nhanh
chéng MPV tai hién trwdng v&i cac phwong tién
xét nghiém han ché.

Trong twong lai, d& &ng dung phan &rng LAMP
vao chéan doan MPV tai thyc dia, can c6 thém cac
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nghién clu khac danh gia vé mc dd hiéu qua
cla nhiéu bd mdi khac nhau trén cac trinh tw muc
tiéu khac nhau, nham Iwa chon bd mdi cho kha
ndng hoat déng tét nhat. Bén canh do, can tién
hanh cac thlr nghiém sau hon trén nhirng mau
lam sang thwc té, qua do, dua ra cac kién nghi
diéu chinh quy trinh 14y mau va dwa ra mot quy
trinh thwc hién xét nghiém chuén xac va téi wu.
Mat khac, viéc thwong mai hda kit LAMP so mau
MPV can c6 cé cac nghién ciru danh gia thém vé
hiéu suét cia xét nghiém LAMP trong thoi gian
dai cling nhw diéu kién bao quan.
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