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TOM TAT: Nghién ctru va phat trién thanh céng quy trinh ki thuat LAMP Chan doan N. meningitidis
gay viém mang néo trén céc méu bénh phdm Idm sang. Trong dé: nbng d6 méi téi wu la 1,6 uM FIB,
BIP; 0,2 uM F3, B3; 0,4 uM LF, LB; 8 mM Mg2+ Nhiét d6 va thoi gian phén tng téi wu la 65°C va 45
phit. Giéi han phat hién cia ki thuat la 10° copies/phén ung. D6 nhay va dé déc hiéu i thuyét trén
ching vi khuén la 100%. D6 nhay, dé dédc hiéu, gia tri tién doan dwong va gia tri tién doan dm cua Ki
thuat trén 100 mau bénh pham Iam sang lan luwot 1a 90%, 98,5%, 96,4% va 95,8%, hé sb kappa gitra
hai ki thuét la 0,93.

Ki thudt LAMP dap tng duoc yéu cdu phat hién nhanh, chinh xac tac nhén gay bénh do N.
meningitidis; ¢ thé st dung nhw mot céng cu chén doan sém dé sang loc ca bénh va nghién ctru dich
té hoc trong céc vu dich do vi khudn N. meningitidis gay nén.

Tt khéa:N.meningitidis, LAMP, viém mang ndo, ndo mé cau.

ABSTRACT:Research and successful development of LAMP technical process to diagnose N.
meningitidis causing meningitis in clinical specimens. In Wh/ch optimal primer concentration was 1.6
uM FIB, BIP; 0.2 uM F3, B3; 0.4 uM LF, LB, 8 mM Mg The opt/ma/ temperature and reaction time
was 65°C and 45 minutes. The detection limit of the technique was 10° copies/reaction. The sensitivity
and theoretical specificity on bacteria strain was 100%. The sensitivity, specificity, positive predictive
value and negative predictive value of the technique in 100 clinical specimens were 90%, 98.5%, 96.4%
and 95.8%, respectively. The kappa index between the two techniques was 0.93.

The LAMP technique meets the requirement for quick, accurate detection of pathogens caused by
N. meningitidis; can be used as an early diagnostic tool for screening cases and epidemiological
studies in epidemics caused by bacteria N. meningitidis.
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1. DAT VAN DE.
Viém mang ndo do ndo mé cau la bénh truyén

luén 1a yéu cau cép bach. Hién nay, cac ki thuat
xét nghiém vi sinh vat kinh dién, nhw nubdi cay,

nhiédm cép tinh, c6 thé gay t& vong rat nhanh.
Bénh lay truyén qua dwdng hdé hdp va cé kha
nang gay thanh dich. Bénh do vi khuan Neisseria
meningitidis (N. Meningitidis) gay ra v&i cac thé
lam sang da dang, nhw viém mang ndo md,
nhiém khuan huyét, séc nhiém khuén, viém khép,
viém mang ngoai tim... Trong dé, thwong gap va
nguy hiém hon ca la thé viem mang ndo mud va
nhiém khuan huyét. Viém mang ndo do ndo mod
cau hay gap & cac ddi twong dwdi 5 tudi va tir 19-
24 tu0| Trong Quén d6i, viem mang ndo do n&o
mé cau duoc quan tam hang dau, do bénh canh
lam sang dién bién nhanh, cé thé gay t& vong
trong vong 24 gi» néu khong duoc diéu tri kip
th&i. Vi vay, xét nghiém chan doan nhanh, chinh
xac tac nhan vi sinh vat gay bénh viém mang néo
do vi khudn néi chung va N. meningitidis néi riéng
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PCR... da khéng con phu hop do thdi gian tra két
qua kéo dai (3-5 ngay); diéu kién co s& vat chét,
trang thiét bi phtrc tap, ton kém; nudi cay gan nhw
khéng phat hién dwoc mam bénh khi bénh nhan
st dung khang sinh truéc do... [1], [2]. Cudc cach
mang cdng nghé sinh hoc gan day da mé ra co
hdi cho cac nha vi sinh y hoc dwgc tiép can thém
nhiéu ki thuat sinh hoc phan t&r méi [3]. Trong do,
phai ké dén ki thuat PCR dang nhiét mach vong
(khuéch dai ADN & diéu kién dang nhiét, thong
qua cau tric vong véi 4 cap mdi ddc hiéu nhan
dién 6 trinh tw cach xa nhau trén ADN dich [5]) va
goi la ki thuat LAMP (Loop-mediated Isothermal
Amplifi,cation). Ki thuat nay c6 dé nhay, do dac
hiéu rat cao (= 90%), thoi gian khuéch dai ngan
(< 45 phat), trang thiét bi gon nhe, don gian, dé
dang trién khai trong diéu kién da chién.
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Trwéc tinh hinh dich ndo mé cau trong toan
quan dién bién phtre tap, khd Iuong, aé phuc vu
chan doan va diéu tri kip thoi, ctru song tinh
mang ngu®i bénh, nhanh chong dap tat dich bénh
lay lan; chung t6i trien khai dé tai nay nham (rng
dung ki thuat LAMP trong chan doan nhanh N.
meningitidis gay viém mang nao; xac dinh dé
nhay, dd dac hiéu trén mau bénh phém l&m sang.

2. poI TUQONG, VAT LIEU VA PHUONG
PHAP NGHIEN CUU.

2.1. B6i twong nghién ciru:

- Quy trinh ki thuat LAMP.

- Cac cap mdi LAMP phat hién gen ctrA ctahN.
meningitidis.

- 100 mau bénh phdm lam sang thu thap tai
cac vu dich trong nam 2017 va 2018.

2.2. Vat liéu, thiét bi str dung trong nghién ctru:

- Vat liéu nghién ctru:

+ Chirng dwong: chiing N. meningitidis lwu gitr
tai Khoa Vi sinh vat, Vién Y hoc dy phong Quan doi.

_+ Chtng am: Mau am tinh v&i N. meningitidis

bang ki thuat PCR.

+ Cac chang S. pneumoniae, S. aureus,
Shigella, Salmonela, H. influenzae, A. baumannii,

N. mucosa, N. perflava do khoa Vi sinh vat, Vién Y
hoc dw phong Quéan ddi cung cap.

- Sinh phdm: ADN Cador Magattract Pathogen
kit, LAMP Master Mix.

- Thiét bi: bé G nhiét Biosan, gia tu.
- Vat tw tiéu hao: dau cén 10, 20, 100, 200 ul;
bng nghiém eppendorf 0,2 ml, 1,5 ml; géng tay...

2.3. Phwong phap nghién ciru:
- Thiét ké nghién ctru: thuc nghiém va mo ta.
- N&i dung nghién ctru va ki thuat thwe hién:

+ Tiéu chi lwa chon cdp méi cho LAMP: (1) do
nhay, do dac hiéu cao; (2) phu hgp v&i chan doan
cac nhém huyét thanh N. meningitidis gay bénh
dang lwu hanh & Viét Nam; (3) d6 phu hgp cao nhat
v@i cac ching N. meningitidis gay bénh trén ngan
hang gen. Phuwong phap Iwa chon: tham khao cac
nghién clru déa cong bo trén the gidi; str dung cac
cong cu tin sinh hoc (phan mem thiét ké moi Primer
3 va BLAST) kiém tra cac tham sb ctia cap moi.

+ Tach chiét va xac dinh néng dd ADN: cac
mau, ching nghién clru dwoc tach chiét theo
hwéng dan cla sinh phdm tach chiét ADN Mini Kit
(hédng QIAGEN, Durc). Néng dd ADN xac dinh
bang may Nano Drop 2000 Spectrometer,
Eppendorf, Birc. SO Iwgng ban sao vi khuan/ul
tinh toan dwa trén cong thirc: s6 lwong ban sao
(copies/ul) = (lwgng DNA (ng) x 60.221.023)/(kich
thwéde x 1.109 x 660).

+ Téi wu phan rng LAMP: néng do moi FIP va
BIPdwoc Iwa chon trén dai 0,8; 1,6; 2,4; 3,2 uM.
Néng dd MgCl, dwoc khdo sat trén dai 6; 8; 10;
12; 14 mM. Nhiét d6 phan &ng dwoc thir 1an luot
la 59°C, 61°C, 63°C, 65°C, 67°C. Lwa chon thoi
gian phan (ng dwgc khao sat & 15 phuat, 30 phdt,
45 phut, 60 phut, 75 phat. Cac thanh phan khac
ctia phan &ng LAMP thuc hién theo huwéng dan
ctia bd sinh phém: 12,5 yl Master Mix LAMP; 2,5
pl hdn hop moéi LAMP; 7,5 ul nwéc va 2,5 ul mau
DNA trong tong thé tich 25 pl. Két qua doc bang
mat thwdng qua phat hién sy chuyén mau cla
dung dich phan &ng.

+ Xac dinh ngwdng phat hién ki thuat LAMP:
ngwdng phat hién cta phan &ng LAMP dwoc xac
dinh 1a néng dd vi khuan thap nhét cho két qua
LAMP dwong tinh. Thyc hién phan ¢ng LAMP
(da dwoc tdi wu) lan lwot trén cac mau ADN da
pha lodng c6 dai ndng do tir 1 dén 10° copies/pl
(méi thir nghiém lap lai 3 1an).

+ Xac dinh do dac hiéu cla ki thuat: tién hanh
phan (rng LAMP trén cac mau ADN duogc tach
chiét tir 8 loai (30 chiing) vi khuan khac thudc va
khong thudc loai Neisseria gay bénh trén nguoi.
D6 d&c hiéu cha ki thuat la ti 18 két qua LAMP am
tinh v&i cac ching vi khuan khac N. meningitidis
trén tng sé cac chiing dwoc thr nghiém.

+ P06 nhay cla ki thuat: d6 nhay li thuyét cta ki
thuat LAMP dwoc xac dinh la ti 1& két qua LAMP
dwong tinh th& nghiém trén téng sé 30 chlng vi
khuan N. meningitidis da dwoc xac dinh.

3. KET QUA NGHIEN CcUU.

3.1. Két qua lwa chon cip moi:

Trinh tw mdi s&r dung cho ki thuat LAMP duoc
lwa chon tir nghién clru cla tac gia James P, Mc
Kenna va CS (2011), thiet ké trén trinh tw gen
ctrA cta N. meningitidis.

Bang 1. Trinh tw mdi dwoc Iwa chon trong nghién ctru.

Mbi Trinh tw moi
FIP CAAACACACCACGCGCATCAGATCTGAAGCCATTGGCCGTA
BIP TGTTCCGCTATACGCCATTGGTACTGCCATAACCTTGAGCAA
F3 AGC(C/T) AGAGGCTTATCGCTT
B3 ATACCGTTGGAATCTCTGCC
LOOP F CGATCTTGCAAACCGCCC
LOOP B GCAGAACGTCAGGATAAATGGA
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NGHIEN CUU - TRAO BOI

3.2. Két qua téi wu ki thuat:
3.2.1. Téi wu néng dé mbi:
- Lwa chon néng d6 méi:

Nhiét d6 gan mdi t6i wu cho thay ré sw chuyén
mau la 65°C.

3.2.4. Toi wu thoi gian phan tng:

- Lwa chon théi gian phan &ng:

Mau 1 2 3 4 5

Thoi gian (phat)| 15 | 30 | 45 | 60 | 75

Néng d6 (uM) | 1 2 3 4
FIB, BIP 08 | 16 | 24 | 32
F3, B3 01 | 02 | 03 | 04
LF, LB 02 | 04 | 06 | 08

- Két qua tdi wu ndng d6 moi:

Hinh 1. Két qua tbi wu nbng d6 moi.
Nong d6 mdi tdi wu cho thay rd sw chuyén mau
la 1,6 uM FIB, BIP; 0,2 uM F3, B3; 0,4 uM LF, LB.

3.2.2. Téi wu néng do MgCl,:
- Lwa chon ndng dd MgCly:

- Két qua tdi wu thoi gian phan ng:

chitng im

Hinh 4. Két qua tbi wu thoi gian chay phan (ng.
Thoi gian t6i wu phan (rng cho thdy ré sw
chuyén mau la 45 phut.
3.3. Ngwdng phat hién cua ki thuat:
- Lwa chon ngudng phat hién ctia ki thuat:

Hinh 2. Két qua t6i wu ndng d6 Mg*".
Nong do Mg?* tdi wu cho thay ré sw chuyén
mau la 8 mM.

3.2.3. Téi wu nhiét do phan ing:
- Lwa chon nhiét dé phan rng:

Mau 11213 |45 Mau 1123 |4|5|6 |7
Néng’dé MgC?Iz (mM‘) 6 8 |10 |12 | 14 Nong QQID:\IA 10°110" 11021 10% | 10* | 105 | 10°
- Két qua téi wu ndng d6 MgCl: (copies/ul)

Mau 1 2 3 4 5

Nhiét dd| 59°C | 61°C | 63°C | 65°C

- Két qua Téi wu nhiét d6 phan tng:

Hinh 3. Két qua tbi wu nhiét do phan (ng.
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- Két qua nguéng phat hién cua ki thuat:

Hinh 5. Két qua ngudng phat hién cta ki thuét.
Néng d& DNA thdp nhat con cho két qua
dwong tinh r a 10° copies/pl.

3.4. D6 nhay va do dic hiéu cuaa ki thuat:

Bang 2. Két qua do nhay va do dic hiéu clha ki
thuat trén chung nghién ctru.

ADN mauching | | kndo | TON9
Ki thuat | Duong tinh 30 0 30
Téng 30 30 60
‘ (1) )
chiso _T00% | = 100%

(Ghi cha: ": @6 nhay; @: do dac hiéu)
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Bang 3. Két qua do nh’ay va do dac hiéu cua
kT thuat trén mau bénh pham Iam sang.

Nubi cay
KT thuat 5 Tén
- Duong | Am tinh ?
tinh
Duwong 27 1 28
LAMP [tinh

Am tinh 3 69 2

Téng 30 70 100
) Se Sp Kappa
Chi sb =90% | =98,5% | =0,93

Trong 100 mau nhdy hong da biét két qua,
LAMP cho két qua dwong tinh la 27/100 (27%),
nudi cdy cho két qua dwong tinh 30/100 (30%).
Nhw vay, két qua d6 nhay 90% va do dac hiéu
la 98,5% v&i cac gia tri dw doan dwong tinh va
am tinh 1an luvot 1a 96,4%; 95,8%; hé sb Kappa
la 0,93.

4. BAN LUAN.

Céc cap mbdi duoc lwa chon trong nghién ciru
daé dwoc James P, Mc Kenna va cdng sy céng
bd trén thé gi¢i (2011). Cap mdi nay duoc thiét
ké trén vung gen ctrA, la vung gen bao tha,
thworng dwoc str dung cho thiét ké méi PCR phat
hién mé ndo cau. Dac biét, qua khdo sat, day
ciing 1 cédp moéi dac hiéu véi ching N.
meningitidis dang lwu hanh tai Viét nam. Két qua
nghién ctu nay cho thay, cdp méi c6 d6 nhay va
do dac hiéu rat cao, déu la 100% trén cac chiing
nghién ciru. Tuy nhién, hai chi sb nay trén mau
bénh pham |am sang la thAp hon so vé&i nghién
clru clia James P, Mc Kenna [4]. Sy khac biét
nay co thé do tac gid khéng st dung mau bénh
phdm (cGa bénh nhan nhiém vi khuadn N.
meningitidis), ma chi trén vi khudn vao mau
nguwoi dé thir nghiém. Vi vay, da giam yéu té gay
&rc ché phan &rng LAMP.

Ngwéng phat hién cta ki thuat 1a 10°
copies/ul, ndm trong gi¢i han da dwoc nghién
clru clia cac tac gia khac (tr 10°-10° copies/pl)
[4]. Phan (rng da dwoc tbi wu trong diéu kién
phong thi nghiém (thiét bi chinh 1a bé 0 nhiét
kho) va cho cac két qua vé nhiét do, thoi gian
phan (rng, nébng dd cac thanh phan phan (ng
khdéng c6 sy khac biét I&én so v&i cac nghién
clu trén thé gidi [4], [5]. Riéng sw khac biét vé
thdi gian dwoc quyét dinh chinh b&i ndng do
ADN dich c6 mat trong mau thr. Théi gian phan
&ng ti 1& nghich v&i ndng ADN dich. Trong diéu
kién trang thiét bi t6i gian, dé& trién khai va
khéng yéu ciu phong xét nghiém dac ching thi
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két qua thu dwoc cda ki thuat LAMP la rat kha
thi va co thé trién khai dwoc tai cac dia diém da
chién, bdo dam chan doan nhanh, chinh xac tac
nhan vi khuadn N. meningitidis gay viém mang
ndo, dap wng hiéu qua cho cbng tac phong
chong dich.

5. KET LUAN.

Nghién cru va phat trién thanh céng va t&ng
dung ki thuat LAMP chdn doan nhanh N.
meningitidis gay viém mang ndo trén cac mau
bénh pham lam sang.

- Néng do6 moi téi wu 1a 1,6 uM FIB, BIP; 0,2
uM F3, B3; 0,4 uM LF, LB; 8 mM M92+.

- Nhiét d6 va thdi gian phan (ng téi wu 1a
65°C va 45 phut.

- Gidi han phat hién cGa ki thuat 1a 10°
copies/phan &ng.

- B6 nhay va dé dac hiéu li thuyét trén chdng
vi khuan 1a 100%. D6 nhay, do dac hiéu, gia tri
tién doan dwong va gia tri tién doan am cua ki
thuat trén 100 mau bénh phadm lam sang Jén lwot
la 90%; 98,5%; 96,4% va 95,8%; hé sO kappa
gira hai ki thuat 1a 0,93.

Ki thuat LAMP dap (rng dwoc yéu ciu phat
hién nhanh, chinh xac tac nhé&n gy bénh
N. meningitidis; c6 thé s& dung nhu mét cong cu
chan doan sém, dé sang loc ca bénh va nghién
ctu dich t& hoc trong cac vu dich do vi khuan N.
meningitidis gay nén.
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