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NHAM PEN GENE MUC TIEU metA
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TOM TAT

Muc tiéu: Nghién ctru ting dung ki thuat khuéch dai dang nhiét vong ldp (LAMP) phat hién nhanh Neisseria
meningitidis (N. meningitidis) nhdm dén gene muc tiéu metA

D6i twong va phwong phap: Nghién ciru tién hanh phan tmg LAMP trén metA Gblock va DNA toan phan
tach chiét tr N. meningitidis, véi thanh phén va diéu kién phan (ng tbi wu theo phuong phép téi wu don
bién. Bé6 méi thiét ké riéng dé phét hién gene metA cia N. meningitidis bang phan mém PrimerExplorer.
Pénh gié d6 dac hiéu cia mdi bang phéan tich dé twong déng véi trinh tw gene cac phén typ khéc nhau
cta N. meningitidis va vi khuén lién quan, két hop véi PCR in-silico dé kiém tra khd ndng xay ra phan (g
chéo; dc"Sng thoi, so sénh véi phuwong phap PCR melting curve. Danh gia dé nhay, dé ddc hiéu cua phan
tng LAMP trén 50 méu lwu tir cac dot giém sét ndo mé céu.

Két qua: B6 mdi da thiét ké va trinh tw gene cta cac phéan typ N. meningitidis phé bién tai khu vurc chu A cé
do sai khac nucleotide la 0%. Phan tich PCR in-silico cho thay khéng cé sw hinh thanh sén phédm khéng déc
hiéu véi céc loai vi khuén khéc. Tai diéu kién tbi wu, phan tng LAMP co thé phat hién N. meningitidis v&i gidi
han 2,5x10° fg/phan trng khi G & nhiét a6 63°C trong 45 phut. Ngudng phat hién tuong duong véi phuong
phap PCR melting curve trong cung nghién ctru, véi dd nhay va dd dac hiéu 1an lwot 1a 100% va 88%.

Két luan: Nghién ctru tbi wu thanh céng phan ting LAMP phét hién nhanh N. meningitidis nhdm dén muc
tiéu gene metA. Két qud cung cép thém mot sw lira chon don gidn va dé tiép can cho xét nghiém chén
doan N. meningitidis.

Tw khéa: LAMP, Neisseria meningitidis, metA.

ABSTRACT

Objectives: Optimizing LAMP reaction to detect the metA gene of Neisseria meningitidis.

Subjects and methods: LAMP reactions were conducted on the metA Gblock and total DNA extracted from
N. meningitidis. Reaction components and conditions were determined using the univariate optimization
method. The specific primer set for detecting the metA gene was designed using the PrimerExplorer
software. Specificity of the primers were analyzed by aligning sequences to genomes of N. meningitidis
serotypes and related bacterial species to calculate the mismatch percentage. Additionally, in-silico
PCR was conducted to assess cross-reactivity and to compare with the PCR melting curve method. The
specificity and sensitivity of LAMP reaction were evaluated using fifty archived samples from meningococcal
surveillance programs.

Results: The primer similarity analysis result showed 0% mismatch with all prevalent N. meningitidis
serotypes in Asia. In-silico PCR analysis confirmed no non-specific amplification with other related bacterial
species. Under the optimized conditions of 63°C in 45 minutes, LAMP could detect N. meningitidis with
detection limit of 2,5 x 10° fg per reaction. The achieved limit of detection was comparable to the PCR
melting curve method in the same study. Specificity and sensitivity values were 88% and 100%, respectively.
Conclusion: The study successfully developed and evaluated the colorimetric LAMP assay for rapid
detection of N. meningitidis targeting the metA gene. This provides an additional, simple, and accessible
option for N. meningitidis diagnostic testing.
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1. DAT VAN DBE

Viém mang ndo do ndo mé cau (Neisseria
meningitidis - N. meningitidis) 1a bé&nh nhiém khuan
cép tinh nguy hiém, c6 ti 1& t&r vong tr 10-15% va co
thé 1én dén 50% & céac trwdng hop tién trién nhiém
khuan huyét [1, 2]. Bénh xuét hién rai rac quanh
nam, 1ay truyén qua duong hd hap va cé nguy co
bung phat thanh dich, gay méi de doa nghiém trong
dén strc khde cong déng. Cho dén nay, nudi ciy
N. meningitidis t&r dich ndo tdy la tiéu chun vang
dé phat hién mam bénh. Phuvong phap nay doi hdi
thoi gian thwe hién dai va dé cho két qua am tinh
gid, nhat 1a khi bénh nhan da dung khang sinh [3,
4]. Khac phuc nhirng han ché nay, cac ki thuat sinh
hoc phan t&r da dwoc ap dung, ndi bat la ki thuat
khuéch dai dang nhiét vong 1ap (LAMP). Day 1a
phwong phap gitp rat ngén thoi gian chan doan,
nang cao do nhay, thyc hién trong diéu kién tbi gian
va c6 thé dap (rng trong cac trworng hop khan cép.

Trén thé gi6i, da cé nhiéu nghién ctvu (rng dung
phuong phap LAMP trong phat hién N. meningitidis
(viét tat 1a “NM LAMP”). Nam 2020, mét phan tich
tbng hop tr 14 nghién ctu cho thdy, LAMP [a
phuong phap it tdn kém, phu hop dé phat hién
nhanh vi khuan trong cac mau lam sang va cé do
chinh xac cao, v&i dd nhay va dd dac hiéu lan lwot
la 94% va 100% [5]. Tai Viét Nam, mot s6 nghién
clu da ng dung ki thuat LAMP dé phat hién N.
meningitidis, nhw nghién ctu ctia Nguyén Duy Ha
(2018), phan (rng LAMP cho két qua nhanh chéng
dwa trén sw thay ddi mau séc phan &ng khi bd sung
chi thi mau [6]; Dao Thi Huyén (2024) nghién ctru
két hop LAMP voi CRISPR/Cas dé phat hién nhanh
N. meningitidis bang que thtr dong chay ngang, gitp
tang do6 d&c hiéu cta phan r’ng ma van bdo dam

sw don gian cla quy trinh [7]. M&c du c6 nhiéu tiém
nang, viéc st dung gene ctrA lam muc tiéu trong hai
nghién ctu trén van tiém &n nguy co am tinh gia,
do sy da dang di truyén I&n trén vang gene nay [8].
Do d6, nhiéu nghién ctru da dé xuat vé viéc thay thé
ho&c st dung két hop gene ctrA véi cac gene khéc,
trong dé, gene metA c6 tiém nang cao [8].

Chuang téi thwc hién dé tai nay nham nghién
clru phat trién va &ng dung ky thuat LAMP trong
phat hién nhanh vi khuan N. meningitidis nhdm dén
gene muc tiéu metA dwa trén sy thay dbi mau sac
ctia phan &ng tlr héng (tin hiéu am) sang vang (tin
hiéu dwong). Qua dé, cung cap thém sy lwa chon
don gidn va dé tiép can cho xét nghiém chan doan
N. meningitidis.

2. VAT LIEU, PHUONG PHAP NGHIEN CcUrU
2.1. Vat liéu nghién ctru

- Gblock va méi ctia N. meningitidis do nhém
nghién ctu thiét ké, dwoc tbng hop béi Phusa
Genomics (Can Tho, Viét Nam). DNA toan phan tach
chiét tr vi khuan N. meningitidis va mau bénh pham.
Héa chét WarmStart® Colorimetric LAMP 2X Master
Mix (hén hop enzyme LAMP) cung cép béi Cong
ty New England Biolabs (Hoa Ky), HOT FIREPol
SolisGreen qPCR Mix cung cap bdi Solis BioDye
(Estonia), trehalose cung cép b&i Sigma (Hoa Ky).
2.2. Phwong phap nghién ctru

- Thiét k& bé méi cho phan ng LAMP bang
phan mém Primer Explorer V5. Quy trinh st dung
phan mém va lya chon théng sb cho mdi thuc
hién theo hwdng dan (https:/primerexplorer. jo/e/
v5_manual/); trinh tw mdi va Gblock dwoc thé hién
& hinh 1.

B3 B2
[CGCAGTTCCTAATTTACCATG |CACCATGATACCCC;§;E

caccgattcctgtcgcagtagccgcgccttgcgcagttcctaatttaccatgattatacaaattagcaccatgatacccccatgcacctaatgcaccgcc

112,600
gtggctaaggacagcgtcatcggcgcggaacgcgtcaaggattaaatggLactaatatgtlLaatcgtggtactatgggggtacgtggatLacgtggcgg

GATTACGTGGCGG
Loop

Fic
‘TTGCTTTCACATTTTGGCTGTC
aaaagcagcggc Lgcaataatgggaacaaatlcaccttgtgtttc[ttcatttcagccLgLgataattgaaltgctttcacattttggctgtcaaaaact

112,700
ELt tcgtcgccgacgttattacccttgtt taagtggaacacaaagaaagtaaagtcggacactattaacttaacgaaagtgtaaaaccgacagtt tttga

TTTTCGT CCCTTGTTTAAGTGGAACACAAATG
Loop Bic

tggctgtctaaattttgcgccattacaggtgtaatcatcatageccattacagttgcaattttcgttgecgectggtttigcacataaataggattagcaaatt
S S-S S S s - S 112,800
accgacagatttaaaacgcggtaatgtccacattagtagtatcggtaatgtcaacgttaaaagcaacgcgaccaaacgtgtatttatcctaatcgtttaa

GCGGTAATGTCCACATTAGTA

F2

§E§:CGGTAATGTCAHCGTﬂ
F3

Hinh 1. Trinh tw gene metA va mbi st dung trong nghién ctru. Vi tri va huéng cua cac méi ngoai F3, B3,
cac méi trong FIP (F1c/F2), BIP (B1¢/B2) va méi vong Loop thé hién trong céc khung miii tén.
Tap chi Y HOC QUAN SU;, SO 380 (12/2025) 85



Bang 1. Tén va ma gene cac vi khuan str dung trong nghién ctru

Tén vi khuan

Ma gene

Neisseria sp.

NC_003116; NC_003112; NC_010120; NZ_CP021520;
NZ_CP016650; S6 thir tw 657 (bd di liéu PubMLTS);
NZ_CP039886; GCF_013030075; GCF_963392925;
GCF_900475315; NZ_CP020452; NZ_CP072524

Klebsiella sp.

GCF_000240185; GCF_900636985

Streptococcus sp.

GCF_900475975

Bordetella parapertussis

NZ_CP085971

Citrobacter freundii GCF_904859905
Enterobacter cloacae GCF_905331265
Escherichia coli NC_000913
Micrococcus luteus GCF_900475555
Mycobacterium tuberculosis NC_000962
Pseudomonas aeruginosa NC_002516

Stenotrophomonas maltophilia

GCF_900186865

Staphylococcus sp.

NC_007795; GCF_040739365; NZ_CP014022

Sphingobacterium sp.

GCF_016725645; GCF_901482695

Bacteriodes fragilis

NC_003228

Candida albicans

GCF_000182965

Coxiella burnetii

GCF_000007765

Enterococcus faecalis

GCF_000393015

Haemophilus influenzae

NZ_CP085952

Moraxella catarrhalis

GCF_002080125

Proteus vulgaris

GCF_025200655

Serratia marcescens

GCF_030291735

- Trinh tw tham chiéu cia cac phan typ N.
meningitidis phd bién va cac vi khuan lién quan
duorc tai tir NCBI. Danh sach cac vi khuén trinh bay
tai bang 1. Mdi sap xép giéng hang va so sanh voi
trinh tw gene vi khuan dé tinh d¢ sai khac nucleotide
bang phan mém Geneious Prime (https:/www.
geneious.com/). Ti & (%) sai khac nucleotide dwoc
tinh bang cach chia tbng sé nucleotide sai khac
v&i tbng nucleotide clia méi va tinh trung binh.
Phan trng PCR in-silico thwc hién bdng phan mém
FastPCR  (https./primer-digital.com/fastpcr.html)
dé dw doan cac dac diém clia san pham tao thanh
t» bd méi LAMP va trinh tw muc tiéu; déng thoi,
kiém tra khd nang xay ra phan rng chéo ctia moi
vé&i cac trinh tw gene cla vi khuén khac.

- Thye hién phan (’ng NM LAMP va téi wu don
bién theo mé ta tr cong bd trwdc do [9, 10]. Téng
thé tich phan &ng la 15 pL, bao gdbm céac thanh
phan dwoc liét ké tai bang 2.

U toan bd phan (rng bang may G nhiét kho
(BioSan Thermo-shaker TS-100C) tw 55-65°C
trong 15-75 phut. Chi tiéu danh gia |a sw thay dbi
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mau sac cla hén hop phan (rng tir hdng (tin hiéu
am) sang vang (tin hiéu duwong).
Bang 2. Cac thanh phan cua phan r‘ng LAMP

Tén héa chat Thé tich/Nong do

Hén hop enzyme LAMP 7,5 L
Mach khuén DNA 1L

Trehalose 0-0,6 M
Hén hop moi 1X-4X
Thanh phan | FIP/BIP 0,8 uM
cla hon hop |F3/B3 0,1 uM
moi 1X Loop 0,2 uM

- Pha loang DNA toan phan tach chiét tir N.
meningitidis (cung cap b&i Vién Pasteur thanh phé
Hb Chi Minh) theo tuan tw tir ndng dé 2,5 x 10° fg/
uL vé ndng dd 2,5 fg/uL nham xac dinh nguéng
phat hién cta phan ng LAMP. Bé so sanh hiéu
qua LAMP vé&i phuong phap khac, ching toi thyc
hién song song phan trng PCR melting curve véi
cung cac néng d6 DNA [11].
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- Xac dinh d6 dac hiéu (Sp) va dd nhay (Se) trén
DNA toan phan cta 25 mau lwu dwong tinh va 25
mau lwu am tinh tr dot giam sat ndo mé cau ndm
2024, do Vién Y hoc dw phong Quan déi phia Nam
cung cap.

3. KET QUA NGHIEN CcUrU

3.1. Panh gia do dac hiéu cia méi dung trong
phan &rng NM LAMP

Béng‘ 3. Ti Ié sai khac nucleotide (%) gitra trinh
tw modi va bd gene cua cac vi khuan

Ti lé sai khac

et v L nucleotide (%)

N. meningitidis 0
Cac loai Neisseria khac 28,1+1,5
Cac vi khuan khac chi Neisseria 27,4+ 0,6

B mbi hoan toan twong ddng véi trinh tw gene
cua tat ca cac phan typ N. meningitidis ddc lwc cao
the nghiém (0% sai khac), khdng dinh kha nang
phat hién rong rai cac phan typ. Nguoc lai, co sy
khac biét I&n vé nucleotide (trung binh 27,4%) gitra
trinh tw bd mdi va trinh tw gene clia cac loai vi khuan
khac, bao gdm ca cac loai cuing chi Neisseria (khac
biét trung binh dat 28,1%).

Phan tich PCR in-silico cho thdy, khi thiét lap
do sai khac tai dau 3 & mirc 0 va 1 nucleotide,
khong xay ra sw bat cip khéng dac hiéu ciing nhw

khéong coé san phdm khuéch dai khéng dac hiéu
nao dwoc tao thanh. V&i mire thiét 1ap sai khac 2
va 3 nucleotide, mac du, van co6 sw bat cap khéng
dac hiéu nhwng khéng cé sédn pham khuéch dai tao
thanh & cac truong hop nay. O mic sai khac 4
nucleotide, chi Staphylococcus capitis (S. capitis)
tao s&n pham khuéch dai v&i méi F3 va BIP cua
NM LAMP.

Bang 4. Két qua thwc hién phan
silico v&i bd méi NM LAMP

trng PCR in-

S6 sai khac nucleotide tai dau 3’|0|1(2(3 |4
N. meningitidis [+ +
KN& NaNg [ c4c 10ai Neisseria khac | - | - |+ + |+
gan ket
ctia mdi | Cac chang vi
sinh vat khac T
Kha nang N. meningitidis [+ +H]|+
hinh thanh | Cac loai Neisseriakhac | - |- |- |- |-
Isaengham Cacchungvisinhvat | | | | [+
khac *
Cha thich: (+) c6 kha nang xay ra, (-) khéng
c6 kha néng xay ra, (*) Staphylococcus capitis

3.2. T6i wu héa phan (’ng NM LAMP
- Céac diéu kién phan @ng khac nhau ctia NM
LAMP:

[2] (5]

Nong dé moi

+ +

1K 23X 4K

Nhiét dé (°C)

55 57 59 61 ~63 65 67 69

<] ]

+ +

rmﬁgian(ph:m w15..30,.45..60_ 75,

Nong di trehalose

60 phut

™M) 0 02 04 06 002 04 06

Hinh 2. Céc diéu kién phén trng khac nhau ciia NM LAMP (st dung 1 ng metA Gblock
trong méi phan trng: (+) cé chira Gblock, (-) khong chira Gblock).

Sau qué trinh khao séat, xac dinh diéu kién téi wu cia phan tng (néng doé méi 2X, nhiét dd 63°C va thoi
gian G 45 phut), mét hién twong dang chu y 1a sy thay ddi nhe mau sic & mau chirng am sau 60 phut U
(hinh 2C), nguyé&n nhan c6 thé do phan (rng phu hodc cac twong tac khdng dac hiéu gay ra khi kéo dai
thoi gian phan ng. Nhdm &n dinh phan (rng va tranh tin hiéu dwong tinh gid, néng do trehalose 0,4M xac
dinh I t6i wu dé bb sung vao hén hgp phan (rng (hinh 2D).

3.3. Xac dinh ngwong phat hién caa phan vrng NM LAMP

Nguw&ng phat hién ctia phwong phap NM LAMP va PCR melting curve: hinh 3A cho thdy nguwéng phat
hién cia phan 'ng NM LAMP | 2,5 x 102 fg/uL, twong dwong véi 10°ban sao/ulL; hinh 3B cho thay, di véi
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phan (rng PCR melting curve, dinh nhiét dd dac hiéu rd nét & néng dd DNA trén 10% ban sao/uL. O’ néng do
thap hon, cé sw xuét hién dinh phu trung véi ddi chirng am khién két qua thueng dwoc két luan 1a khéng
xac dinh. Nhw vay, ngudng phat hién cia PCR melting curve & trong nghién ctru nay la 10° ban sao/pL.

- - = - -

Nong dj DNA (fg/pL) ©

2,5x10° 2,5x10% 2,5x10% 2,5x10° 2,5x10% 2,5x105 2,5x10°

LA ]

2,5x10°fg/ul DNA

2,5x10° fg/ul. DNA

2,5x10% fg/pL DNA

2,5x10° fg/uL DNA
won |

D} bién thién huynh quang

D6 ching am

.....................

Nhiét dg (°C)

Hinh 3. Nguéng phat hién cua phwong phap NM LAMP (A) va PCR melting curve (B).

3.4. Xac dinh doé nhay va dd dac hiéu cua phan
trng NM LAMP

Bang 5. Phan tich hiéu suat va cac gia tri dw
doan cua phan 'ng NM LAMP

; N Mau (+ Mau (- Gia tri
Ketqua | o ¢ éuz that sfu)’ dv dodn
LAMP (+) | 25 3 PPV = 89%
LAMP () 0 22 | NPV = 100%

Se =100% | Sp = 88%

Xét nghiém trén 50 mau lwu cho thay khéng
mau dwong tinh nao bi bé soét, véi dd nhay (Se)
dat 100%. C6 3/28 mau dwong tinh theo quy trinh
NM LAMP cho két qué am tinh theo quy trinh xét
nghiém cla Vién Y hoc dw phong Quan doéi phia
Nam, v&i d6 dac hiéu (Sp) dat 88%. Gia tri dw doan
dwong tinh (PPV) va am tinh (NPV) cda phwong
phap lan lwot dat 89% va 100%.

4. BAN LUAN

Phan tich trinh tw va mé phéng phan &ng in-
silico thAy bé méi NM LAMP c¢6 d6 d&c hiéu cao dbi
v6i N. meningitidis, v&i kha ndng nhan dién dong
thdi cac phan typ phé bién ma khéng c6 nguy co
bat cap Vvoi cac vi sinh vat ngoai nhom. Viéc khéng
ghi nhan san pham khuéch dai khi c6 sai khac &
dau 3’ cho thdy phan tng yéu cau sw twong thich
tuyét déi gitba modi va trinh tw dich, mot dac diém
quan trong bdo ddm d6 dac hiéu trong thuwc té. Mac
du, moét san phém khong dac hiéu dy doan tai mirc
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sai khac 4 nucleotide. Tuy nhién, cac nghién ctu
trwdc day da chi ra rang sai khac tir 4 nucleotide
lién tiép tai dau 3’ c6é thé gay e ché hoan toan
phan &ng khuéch dai, do d6, kha nang hinh thanh
san pham gitra bd méi NM LAMP véi S. capitis
trong diéu kién thuwc té 1a khong kha thi [12]. Hon
nira, trong trwéng hop duy nhét c6 phan ¢ng, ciu
tric phan rng LAMP khéng dwgc hoan chinh do
moi B3 khang bat cdp ngay ca khi do sai khac cho
phép 1én dén 5 nucleotide (sai khac gitra muc tiéu
va moi dat 25%), do d8, khong thé hinh thanh cau
trac DNA vong can thiét cho co ché khuéch dai cua
LAMP, khang dinh nguy co tao san phdm khéng
d&c hiéu trong thuc té 14 khong dang ké [13].
Trong qué trinh t6i wu héa phan (rng, viéc xac
dinh thanh phan va diéu kién phan &ng cho phép
phan biét rd rang gitra mau am va mau duwong la yéu
t6 then chét bao dam tinh kha thi khi 'ng dung thuc
dia. Trong nghién cru nay, doan metA Gblock st
dung lam khudn méau thwe hién phan ing LAMP voi
sw hién dién clia chét chi thi pH phenol red, la thanh
phan ctia WarmStart® Colorimetric LAMP 2X Master
Mix. Theo d6, sw gidm pH do qua trinh khuéch dai
dién ra lam thay d6i mau sac ctia hén hop phan (ring
tr mau héng (ban dau) sang mau vang. Trong qua
trinh t6i wu hoa diéu kién phan (ng, hién twong doi
mau nhe & mau chirng &m sau thdi gian U kéo dai
cho thdy nguy co xdy ra tin hiéu dwong tinh gia -
mot thach thire phd bién trong cac phan ting LAMP.
Viéc bd sung trehalose & nong d6 0,4M da ching
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minh hiéu qua trong viéc 6n dinh enzyme va ting
dd nhét cia hén hop, gidp gidm thiéu cac twong tac
khéng d&c hiéu va duy tri tinh 6n dinh cGia chirng am
trong it nhat 60 phut phan tng. Day 1a mot cai tién
quan trong giup tang doé tin cay cltia phan ng, dac
biét trong céac tinh huéng &ng dung ngoai phong thi
nghiém, noi khong thé kiém soat hoan toan thdi gian
doc két qua hodc diéu kién u.

Tai diéu kién t6i wu da xac dinh, nguéng phat
hién dat dwgc cla NM LAMP trong nghién ctru nay
twong dwong véi ki thuat PCR melting curve va dat
103 ban sao/uL. Két qua nay twong ddng véi nghién
ctru trde do tai Viet Nam vao nam 2018 khi trng
dung phan (rng mau LAMP dé phat hién gene muc
tiéu ctrA ctia N. meningitidis. Tuy nhién, moét diém
ndi bat 14 tdng thé tich cia mét phan (ng trong
nghién ctru trwdc do la 50 L, trong khi & nghién
ctu nay chi st dung 15 pL, gidm 70% thé tich
so V&i trwdc day [6]. Piéu nay cho thy sy thanh
céng trong qua trinh téi wu phan &ng, gidp tiét kiém
lwong héa chat ma khong lam gidm doé nhay, tir do,
gidm chi phi cho quy trinh xét nghiém.

Viéc ap dung NM LAMP trén 50 mau lwu tir cac
dot giam sat ndo mé cau cho két qua kha quan,
véi dd nhay dat tuyét déi va do dac hiéu & mic
chap nhan dwoc. Ti I& dwong tinh gia tuy con ton
tai, nhwng nam trong gi¢i han da dwoc ghi nhan &
nghién cru twong tw [10]. Trong bdi cadnh rng dung
cho giam sat chi ddng va phat hién sém mam bénh
tai cac khu vwc c6 nguy co cao, nhw mdi treong
quan doi, gia tri ciia mot ki thuat xét nghiém co dé
nhay cao |4 rat rd rang, ngay ca khi di kém mét ti
I& nhé két qué dwong tinh gid. Thuc té nay Gng ho
viéc str dung NM LAMP nhuv mét céng cu sang loc
hiéu qua, gitp phat hién sém, khoanh vung va trién
khai cac bién phap kiém soat dich kip thoi.

5. KET LUAN

Nghién ctru (rng dung thanh cong ki thuat LAMP
cho xét nghiém phat hién N. meningitidis nham t&i
gene muc tiéu metA. Tai diéu kién tdi wu, phan
&rng NM LAMP cho két qua trong vong 45 phut v&i
ngwdng phat hién la 10° ban sao/phdn &ng, ddng
thdi gidm 70% thé tich phan (rng so v&i nghién ctru
trudc do. DO nhay va d6 dac hiéu lan lwot 1a 100%
va 88%, khang dinh tiém nang cta LAMP tr& thanh
mét sw lwa chon don gidn va dé tiép can cho xét
nghiém phat hién N. meningitidis.

TAI LIEU THAM KHAO

1. JohriS, S Gorthi,AAnand (2005), “Meningococcal
meningitis”, Medical Journal Armed Forces
India, 2005. 61(4): p. 369-374.

Tap chi Y HOC QUAN SV, SO 380 (12/2025)

2. WHO (2003), Meningococcal meningitis, WEEKLY
EPIDEMIOLOGICAL RECORD, 2003 (03).

3. Vuong J, et al. (2016), “Development of real-
time PCR methods for the detection of bacterial
meningitis pathogens without DNA extraction”,
PLoS One, 2016, 11 (2): p. e0147765.

4. Brouwer M.C, A.R Tunkel, D van de Beek (2010),
“Epidemiology, diagnosis, and antimicrobial
treatment of acute bacterial meningitis”, Clinical
microbiology reviews, 2010, 23 (3): p. 467-492.

5. Fan S.J, et al. (2020), “A pooled analysis of
the LAMP assay for the detection of Neisseria
meningitidis”, BMC infectious diseases, 2020,
20 (1): p- 1-10.

6. Nguyen Duy Ha, T.S.M, Vu Van Nghiep (2018),
“Application of LAMP Technique for Rapid
Detection of Neisseria meningitidis Causing
Meningitis, 2018”, Military Institute of Preventive
Medicine, Vietnam.

7. Huyen D.T, et al. (2024), “An isothermal
CRISPR-based lateral flow assay for detection
of Neisseria meningitidis”, Annals of Clinical
Microbiology Antimicrobials, 2024, 23 (1): p. 1-8.

8. Sirluck-Schroeder |, et al. (2022), “Limitation
of ctrA as a TARGET for Neisseria meningitidis
identification and potential alternative targets”,
Journal of Clinical Microbiology, 2022, 60 (6): p.
e00152-22.

9. Tran D.H, et al. (2021), “Direct colorimetric
LAMP assay for rapid detection of African swine
fever virus: A validation study during an outbreak
in Vietnam”, Transboundary Emerging Infectious
Diseases, 2021, 68 (4): p. 2595-2602.

10.Lee D, etal. (2015), “Clinical evaluation of a loop-
mediated isothermal amplification (LAMP) assay
for rapid detection of Neisseria meningitidis in
cerebrospinal fluid”, PloS one, 2015, 10 (4): p.
e0122922.

11. Nguyen N.A.T, et al. (2022), “Semi-nested RT-
PCR enables sensitive and high-throughput
detection of SARS-CoV-2 based on melting
analysis”, Clinica Chimica Acta, 2022, 531: p.
309-317.

12. Huang K, et al. (2024), “Exploring the impact
of primer-template mismatches on PCR perfor-
mance of DNA polymerases varying in proof-
reading activity”, Genes, 2024. 15 (2): p. 215.

13. Tran D.H, et al. (2020), “A comparative study
of isothermal nucleic acid amplification methods
for SARS-CoV-2 detection at point of care”,
BioRxiv, 2020: p. 2020. 05. 24.113423. Q

89



