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TOM TAT

Trong nghién ctru nay, mot k¥ thuat Loop-mediated isothermal amplification (LAMP) c6 thé phét hién dong thoi
hai ving gen dich 1a orf11 thudc gen TTSS1 cua Burkholderia pseudomallei va GAPDH la house-keeping gene
¢ nguoi gitp phat hién chinh xdc sy c6 mat cua vi khuédn B. pseudomallei trong mau 1am sang. DNA tong sd tir
dich nuéi cay cua cac chung dbi chimg (B. pseudomallei, Burkholderia cepacta va Pseudomonas aerugmosa)
dugc st dung 1am khuon dé thiét 1ap va t6i uu phan tng LAMP lan luot v6i b mdi Bp-LAMP gdm 3 cap moi la
Bp-F3/B3, Bp-FIP/BIP, Bp-LF/LB, va bd moi IC-LAMP 1a IC-F3/B3, IC-FIP/BIP. K¥ thuat LAMP ti uu duoc
xac dinh véi cac diéu kién nhu sau: Isothermal Amplification Buffer 1X, Bst 2.0 DNA polymerase 4U, cac mdi
Bp-FIP/BIP, F3/B3, LB/LF c6 nong do lan luot 1 0,64; 0,08; 0,16 uM; dNTPs 1,4 mM, MgSO4 6 mM; DNA
2 pl, nude khir ion vira di thé tich phan émg 25 pl, phan tmg dwoc u trong may on nhiét kho (60°C/ 60 phut,
80°C/ 2 phut). San pham khuéch dai cua k§y thuat LAMP dugc dénh gi4 bang sy thay ddi mau sic dudi anh sang
thuong, tia UV va dién di trén gel agarose 1,5%. Danh gia trén cac chung vi khuan ddi ching, k¥ thuat LAMP da
muc tiéu cho phép phat hién chinh xac 22/22 chung B. pseudomallei va khong bat cip chéo véi 3/3 ching
B. cepacia va 3/3 chung P. aeruginosa, ngudng phat hién dat 8 copy/ phan ung. Ddng thoi, k§ thuat LAMP nay
cung cho phep phat hién chinh xac B. pseudomallei trén cac mau mau gay nhiém gia dinh véi B. pseudomallei.
Day la cong bd méi vé phat trién ky thuat LAMP phat hién 2 muyc ti€u la orf7/-TTSS1 va GAPDH, htra hen 1a
cong cu phan tir hitu ich cho phép chan doan nhanh, chinh xac, don gian B. pseudomallei & Viét Nam.

Tur khoa: Burkholderia pseudomallei, phat hién, gene orf11-TTSS1, LAMP, Viét Nam.

MO PAU

Burkholderia pseudomallei (B. pseudomallei) 1a vi khudn Gram am hoai sinh ngoai méi trwéng, tuy nhién lai gay
bénh melioidosis nguy hiém & nguwoi va dong vat véi dac diém lam sang thwong gap la viém phdi va da ap-xe, ty
lé t&» vong lén dén 40% (Wiersinga et al., 2012). Nhw vay, B. pseudomallei con nguy hiém hon ching coronavirus
gay hoi chirng h6 hap cap tinh nang nam 2002-2003 (SARS-CoV) boi ty I& t&r vong clia bénh melioidosis cao gap
ba I&n. B. pseudomallei ton tai ch yéu trong bun d4t va nuwéc bé mét & cac vung nhiét d&i va can nhiét déi noi
né dac hivu (Wiersinga et al., 2015), (Chen et al., 2014). Ba hon mot thé ky ké tir khi tac nhan nay dwoc phan lap
l&n d4u tién vao ndm 1911 bdi Alfred Whitmore tlr bénh nhan tiém morphine tai Rangoon, Myanmar (Whitmore,
1913) nhung B. pseudomallei van con |a thtr thach 1&n trong y hoc. Trén thuc t&, cé thoi ky B. pseudomallei d3 bi
lang quén b&i cac nha khoa hoc do nhitng han ché trong hiéu biét v& vi khuan, cac triéu chirng Iam sang khong
d&c hiéu ctia melioidosis v&i cac “triéu chirng mwon” cla nhiéu bénh khac nhw nhidm tring khéng triéu chirng,
loét da cuc bd hodc ap-xe, viem phéi man tinh hay sbc nhiém khuén &c tinh v&i ap-xe & nhiéu co quan néi tang.
Do d6, B. pseudomallei con dwoc goi la “ké bat chwdc vi dai” khién né dé& bi nhadm 1an trong chdn doan l1am sang
ciing nhw bé sét ca bénh. Bé&n nay, nhan thirc rd tAm quan trong trong nghién ctru v& mam bénh nguy hidm nay,
sb lwong cong trinh vé& B. pseudomallei dang tang lén nhanh chéng véi cac minh ching cho thay bénh
melioidosis dang ngay cang lan réng trén toan cau, Trung tam kiém soat va phong ngira dich bénh My ciing da
phéan loai B. pseudomallei thudc nhém B, nhdm cé kha nang st dung lam vi khi sinh hoc (Rotz et al., 2002).

Hién nay, melioidosis van chua cé vac xin dv phong, bénh nhan can dwoc chan doan chinh xac va kip thoi.
Nguyén tac didu tri bénh melioidosis 1a phai phéi hop thubc, cac khang sinh thuwong dwoc st dung la
co-trimoxazole va doxycycline, hodc ciing cé thé phdi hop 3 - 4 thubc, s& dung liéu cao trong 2 thang dau va
phac dd duy tri trong 3 - 6 thang tiép theo. Biém nguy hiém niva la bénh melioidosis rat dé tai phat, do dé viéc
didu tri m4t nhiéu thdi gian va vo cung tén kém. Pac biét, B. pseudomallei cé mét co ché dé khang tw nhién véi
nhiéu loai khang sinh théng thwong dwoc ding trong diéu tri nhiém tring dan dén ty 1& diéu tri that bai cao.
Nhikng didu nay gép phan ly gidi cho viéc bénh melioidosis c6 ty |& tr vong cao. Chan doan B. pseudomallei dwa
trén nudi cay va dinh danh can dén 1 tuan - trong lic che doi két qua, bénh nhan cé thé bj suy kiét va t&r vong
nhanh chéong (Perumal Samy et al., 2017).

Do do, mét cong cu phat hién nhanh, don gian B. pseudomallei trén mau lam sang ciing nhw tai hién trvong
c6é vai trd rat quan trong trong chdn doan sém, diéu tri bénh melioidosis. Tuy nhién, cac nghién ctru vé
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B. pseudomallei va bénh melioidosis & Viét Nam con han ché. Nhiéu ca melioidosis c6 thé bi bd sét vi bac s§ it
hoac khdng c6 phan xa lam sang vé mat bénh nay. Ky thuat khuéch dai déng nhiét (loop-mediated isothermal
amplification -LAMP) |& mét phwong phap phan t& don gidn va cé gia tri cho chan doan nhanh B. pseudomallei
S0 v&i cac k§ thuat sinh hoc phan ti théong thweng. Hién nay, cac kit thwong mai LAMP chd yéu phat trién cho
xac dinh cac mam bénh gay ngd doc thwe phdm va ky sinh trung. Tuy nhién, cac kit nay dwoc thiét k& va phan
phél b&i cac cong ty doc quyén nén gia thanh cao, phu thudc cac trang thiét bi chuyén dung di kém, do6 la chua
dé cap dén khia canh kit cé phu hop cho chan doan cac mam bénh vi sinh phén bd & Viet Nam hay khong.
Trong xac dinh B. pseudomallei trén thé gioi, sb cong trinh nghién ctru vé phat trién k§ thuat LAMP con han ché
va chwa dap (ng dwoc nhu cAu trong chdn doan va diéu tri bénh melioidosis. Chinh vi nhitng ly do trén, trong
cong trinh nay, nhém tac gid da phat trién ky thuat LAMP da muc tiéu méi d& (ng dung phat hién
B. pseudomallei trén mau lam sang, dam bao doé nhay, d6 dic hiéu, dé dang st dung, gép phan chi déng phong
ngtra bénh melioidosis.

NGUYEN LIEU VA PHUONG PHAP

Vat liéu

Céc ching vi khuén: Hai mwoi hai ching vi khuan B. pseudomallei, ching déi chirng am Burkholderia cepacia,
Pseudomonas aeruginosa phan lap tr mau mau, dom, vét thwong bénh nhan dwoc cung cap bdi Hoc vién

Quan y va Bénh vién Trung wong Quéan ddi 108. Cac chlng vi khuan nay dwoc ky hiéu theo ma nghién ctu tr
Bp1 - Bp22, Bc1-Bc3 va Pa1-Pa3 twong (rng cho B. pseudomallei, B. cepacia, P. aeruginosa.

Bd mdi LAMP duwoc thiét k& dé khuéch dai d&c hiéu ving orf11 ctia gen TTSS1 (Accession number AF074878,
The type lll secretion system- hé théng tiét loai Ill phan phdi doc t6 gitp vi khuan dwa doc td vao té bao chét cla
t& bao chl) dac trung cho B. pseudomallei, gdm 03 cap Bp-F3 (forward primer)/ B3 (backward primer), Bp-FIP
(forward internal primer)/ BIP (backward internal primer), Bp- LB (loop backward primer)/ LF (loop forward primer)
st dung phdn mém PrimerExplorer V5. Ngoai ra, dé ky thuat cé thé &ng dung trong phat hién B. pseudomallei
trén mau Iam sang t bénh nhan, bd mdi chirng ndéi LAMP phat hién gen GAPDH (glyceraldehyde-3-phosphate
dehydrogenase) & gen house-keeping & nguwdi dwoc thiét k& bd sung (ma s6 NM_001357943.2). Hai bo mdi
LAMP dwoc nhém nghién ctru thiét ké, dat tong hop tir hang IDT (Integrated DNA Technologies, My) va trinh bay
chi tiét & Bang 1.

Bang 1. Cac méi str dung trong nghién ctru phan trng LAMP da muc tiéu xac dinh B. pseudomallei

Tén moi Muc dich Trinh tw (5°-3°) Nhiét d6 géan Kich thwéc
moi (Ta: °C) (bp)
F3 CAATCTCACCAGCGTTCACA 60,01 242
B3 CCGGGCCTCAATTCATCC 59,48
FIP GCGCAAGATTGCCTGTCGATCA-CCGCCAACCTTTCCAACA
Bp-LAMP
BIP CGGCACAAACCTGACAATCGC-TTCCGCGAACCTGGAACT
LF TCGGTAACTCAGCGGATTCC 61,16
LB CCTTTTCCCTGGTTTGCTCG 60,98
IC-F3 ACTGCCAACGTGTCAGTG 59,35 182
IC-B3 AGCGTCAAAGGTGGAGGA 59,96
———  IC-LAMP
IC-FIP CGCCTGCTTCACCACCTTCTTGGACCTGACCTGCCGTCTA - -
IC-BIP CTCAAGGGCATCCTGGGCTACGGTGTCGCTGTTGAAGTCA - -

Phwong phap

Chuing vi khuan duwoc bt hoat & diéu kién 80°C/20 phat sau d6é tach DNA téng sé theo quy trinh ctia nha san
xuét (GeneJET Genomic DNA Purification Kit, Thermo scientific, My). San phdm DNA tdng sé thu hdi dwoc xac
dinh ndng do ciing nhw d6 tinh sach béng may quang phd. DNA téng sb sau khi kiém tra dat chét lwong sé dwoc
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st dung ngay trong phan trng khuéch dai hodc bdo quan & diéu kién -20°C cho st dung lau dai.

Cac cdp mdi vong ngoai 1a F3/B3 duwoc kiém tra tinh dac hiéu bing PCR tiéu chudn dé& khuéch dai gen orf11-
TTSS1. San phdm PCR c6 kich thwéc dung nhw tinh toan ly thuyét dwoc tinh sach va gidi trinh tw Sanger dé
khang dinh chinh xac la viing gen orf11-TTSS1 cla B. pseudomallei. Thanh phan phan rng LAMP dwoc thiét lap
va tbi wu gdm Isothermal Amplification Buffer 1X, Bst 2.0 DNA polymerase (NEB, My) khao sat & cac mirc 40, 80,
160 va 320 U/ml, cac mdi Bp-FIP/BIP, F3/B3, LB/LF c6 ndng dd ban dau lan lwot theo khuyén céo 1a 1,6; 0,2;
0,4 uM, khao sat & cac mirc pha loang la 0,2X, 0,4X, 0,5X, 0,6X, 0,8X va 1X; dNTPs t& 0,4 - 1,6 mM va MgSOQOa4
tlr 2-4-6-8 mM, bai trong thanh phan dém da c6 sén 2 mM MgS04; DNA 2 ul (10° copy/ pl), nwéc khir ion vira da
thé tich phan tng 25 pl. Phan trng dwoc G trong may &n nhiét khd d& khuéch dai san pham & nhiét do (50, 53,
55, 60, 62, 64 va 68°C)/ (15-30-45-60-90 phut), sau dé hoan thanh phan &ng tai 80°C/ 2 phut (Notomi et al.,
2000; Su et al., 2014).

D& xac dinh gi¢i han phat hién, mau DNA tdng sb ctia Bp1 tir ndng d6 ban dau 108 copy/ pl duwgc pha lodng theo
dai ndng do 103-102-10"-4-2-1 copy/ ul (m&i mirc 13p lai 2 1an), khdo sat v&i thanh phan diéu kién cia phan ¢ng
LAMP t6i wu. Sadn phdm cla phan &ng LAMP dwoc danh gia bang méat thwong nhd bd sung SYBR Green |
(Invitrogen, M§). H6n hgp phan (rng chuyén tlr mau vang cam sang mau xanh la ma chirng té cé phan &ng
khuéch dai, dwoc xac dinh la dwong tinh véi B. pseudmomallei, con am tinh khi hén hop phan (ng khéng chuyén
mau. Chup anh dwdi anh sang UV, mau dwong tinh phat sang mau xanh 14 ma, con mau am khdng phat sang.
Ddng thoi, san phdm phan tng LAMP ciing dwoc kiém tra bang dién di trén gel agarose 1,5%, nhudém Ethidium
Bromie va soi dwdi tia UV (UVP Eppendorf, Blrc).

Ddng thoi, dé kiém soat quéa trinh phéat hién B. pseudomallei bang phan (ring LAMP trén mau bénh pham lam
sang, phan &ng phat hién gen GAPDH dwoc téi wu dé& thyc hién dbng thdi véi gen dich phat hién B.
pseudomallei giup kiém soat qua trinh xét nghiém, tranh hién tweng am tinh gia. Qua trinh thiét k&, t&i wu phan
&ng IC-LAMP ciing dwoc thuwe hién twong tw nhw véi gen chin doan orf11-TTSS1. 10 mau mau cla ngwoi hién
mau tinh nguyén dwoc gay nhiém giad dinh véi dich nudi ciy cta ching B. pseudomallei Bp1, sau dé tién hanh
tach chiét DNA tdng sé theo quy trinh ciia bd GeneJET Genomic DNA Purification Kit (Thermo scientific, M§).
M3u DNA tdng s6 thu héi dwoc kiém tra béng ky thuat LAMP da muc tiéu phat hién ddng thdi sw c6 mat cla viing
gen orf11-TTSS1 cla B. pseudomallei va gen GAPDH.

TAt ca cac thi nghiém déu duwoc I3p lai it nhat 2 1&n, c6 chirtng am va chirng dwong, mdi gia tri khdo sat dwoc
chay lap 2 (duplicate) d& dam bao d6 chinh xac va do6 lap. Nghién ctru dwoc thue hién tai Phong Vi sinh va cac
mam bénh sinh hoc, Vién Nghién ctru Y Dwoc hoc Quan sw, Hoc vién Quan vy.

KET QUA VA THAO LUAN
Thiét lap phan rng LAMP da muc tiéu phat hién cac chiing vi khudn B. pseudomallei

Phan trng LAMP xac dinh vi khuan B. pseudomallei thdng qua phat hién ving gen orf11 ctia TTSS1 duoc thiét
lap trén co s& phan (rng LAMP tiéu chuan. D& kiém tra bd mdi LAMP (gdm 3 cip) thiét ké c6 hoat dong tét hay
khéng, ching toi da st dung khudn 1a DNA téng sb cta B. pseudomallei va B. cepacia, P. aeruginosa dam bao
tinh dac hiéu. Cap moi ngoai Bp-F3/B3 da khuéch dai san pham dac hiéu véi mau B. pseudomallei Bp1, cé kich
thwéc khodng 240 bp dung nhw tinh toan ly thuyét, két qua gii trinh tw nucleotide ciing khang dinh chinh xac
l& ving gen orf11-TTSS1 cia B. pseudomallei. Cac két qua thtr nghiém buwéc ddu cia bdo mdi LAMP
B. pseudomallei dwoc thé hién & Hinh 1.

Theo nhw thiét ké ly thuyét, bd mdi Bp LAMP chi khuéch dai cac ving gen orf11-TTSS1 clia B. pseudomallei ma
khong khuéch dai v&i khuén DNA cla cac loai vi khudn khac, ké ca céc loai c6 quan hé gan giii va twong ddng
cao vé& mat di truyén nhu B. cepacia, B. mallei hay B. thailandensis. Trong khuén khd nghién ciru nay, chung toi
lwa chon céac ching B. cepacia dé kiém tra tinh dac hiéu cia bd mdi Bp LAMP. Dong thdi, P. aeruginosa ciing
duwoc lia chon dé kiém tra kha nang bat cap chéo cta bd mdi Bp LAMP do day ciing 1a tryc khudn Gram am gay
nhiém trung vét thwong thwong gép, cling 14 loai vi khuan gay nhiém tring bénh vién dién hinh. Két qua tho
nghiém bd mdi Bp LAMP cho thay chi c6 khuén DNA cla B. pseudomallei dwgc khuéch dai, cho san pham la cac
manh DNA c6 kich thwéc khac nhau tir khoang 200 - 1000 bp thé hién trén ban gel dién di. Trong khi do, véi cac
mau déi chirng am (Nwdc khiv ion, B. cepacia, P. aeruginosa) déu khdng cé sadn pham khuéch dai (Hinh 1).
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242bp —»

A) B)

Hinh 1. Két qua kiém tra san pham khuéch dai ciia bd méi Bp LAMP trén gel agarose 1,5%
M: Thang DNA chuén 100 bp (Thermo Scientific, M)
A) 1, 2, 3. San pham khuéch dai gen orf11-TTSS1 cla cép mdi ngoai Bp-F3/B3 trén mau dbi chirng la nwéc khir ion,
B. cepacia Bc1, B. pseudomallei Bp3
B) 1, 2, 3, 4: San pham Bp-LAMP trén mau déi chirng 1a nwéc khiv ion, B. pseudomallei Bp3, B. cepacia Bc1,
P. aeruginosa Pa1

Phan ng LAMP v&i bd mdi chirng néi IC-LAMP ciing dwoc thiét 1ap twong tw, chi co thay dbi stv dung khuén la
mau DNA tach chiét t» mdu mau clia nguwdi hién mau tinh nguyén. Két qua bd mdi IC-LAMP ciing cho phép
khuéch dai thanh céng cac viing gen GAPDH cla ngudi (s6 liéu khong trinh bay). Nhw vay, bwdc dau da thiét 1ap
thanh céng phan trng LAMP da muc tiéu v&i vang gen dich orf11 clia B. pseudomallei va ving gen GAPDH cua
ngwi, gitp phat hién chinh xac B. pseudomallei trong mau lam sang.

T6i wu phan trng LAMP da muc tiéu xac dinh B. pseudomallei
Dé t6i wu phan (rng LAMP da muc tiéu, tirng bé mbi la Bp LAMP va IC-LAMP dwoc khao sat 1an lwot tirng yéu tb
la nhiét do, th&i gian U, cac thanh phan tham gia phan &ng. Tai méi yéu t6 khao sat, gia tri t6i wu dwgc xac dinh

khi cho san phadm khuéch dai nhidu hon thé hién qua mau cta dung dich khi két thic phan (rng (quan sat bang
anh sang thwong, tia UV) va cac band dam, rd nét hon (trén ban gel dién di).

6 7 8 9 10 11 12 13 14 15 16

5
ek

B. Danh gia bang tia UV
M 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

i

C. Danh gia bang dién di trén gel agarose 1,5%

Hinh 2. Téi wu nhiét dé u caa phéan (ng Bp- LAMP phat hién ving gen orf11-TTSS1 cua B. pseudomallei
M. Marker 100 bp 1-2. B6i chiing d&m la nwéc khir ion nhiét do G la 60°C (Iap lai 2 lan), 3-4, 5-6, 7-8, 9-10, 11-12, 13-14
va 15-16. Cac nhiét dé d tuong tmg la 50, 53, 55, 60, 62, 64 va 68°C
V&i nhiét d6 G, chung t6i khao sat dai nhiét do & cac murc tir 50 - 68°C. Két qua, cac dng phan (ng ctia mau déi
chirng da khong xay ra phan (ng khuéch dai, chirng té qua trinh thao tac ddm bao. Bdng thdi, cé sw bién thién
vé& san pham khuéch dai dwoc tao thanh & nhiét do tlr 50 - 68°C. Tai nhiét 6 G 1a 50, 53°C hau nhw sé@n pham
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khuéch dai khong dwoc tao thanh, trong khi do, tai nhiét d6 55°C c¢6 mét sb lwong rat nhé san phdm LAMP. Tai
4 murc con lai tir 60 - 68°C, san phadm LAMP dwoc tao ra cho phép phan biét gitra két qua am tinh - dwong tinh rd
rang. Day cling 1a cac mirc nhiét d6 cho Bst DNA polymerase hoat ddng hiéu qua. Cu thé, trong nghién ctvu nay,
c6 thé xac dinh dwoc nhiét do 0 téi wu véi bd mdi Bp-LAMP 1a 60°C, cho hiéu suét khuéch dai tét nhat, véi cac
band dién di dam, ré nét (Hinh 2). Nhiét d6 nay dwoc s dung dé tbi wu thoi gian q, két qua da xac dinh dwoc
thoi gian G t6i wu la 60 phat (D@ liéu khong trinh bay). Nhw vay, diéu kién téi wu cha phan ing LAMP duwoc xac
dinh la 60°C/ 60 phut va dirng phan trng & 80°C/2 phut.

Tiép theo, cac thanh phan cta phan rng LAMP lan luot dwot tdi wu. Cac mdi Bp-FIP/BIP, F3/B3, LB/LF cé néng
do 1an lwot 1a 0,64; 0,08; 0,16 UM. Néng do Bst DNA polymerase dwoc xac dinh t6i wu la 160 U/ml (twong dwong
4 U/ phan (rng). Bdng th&i, hai thanh phan quan trong khac anh hwéng dén hiéu suét khuéch dai ciia phan (rng
LAMP ciing duwoc khao sat 1a dNTPs (tir 0,4 - 1,6 mM) va MgSOs4 (tlr 2-4-6-8 mM), va xac dinh dwoc gia tri tbi wu
lan lwot 1a 1,4 mM dNTPs, 6 mM MgSOs. Twong tw, phén (ng IC- LAMP ciing d& xac dinh dwoc céc gia trj tbi
wu. Céac diéu kién tdi wu ciia phan rng LAMP da muc tiéu véi thé tich 25 pl dwoc tdng hop trong Bang 2.

Bang 2. Cac thanh phan trong phan rng LAMP dworc téi wu véi tdng thé tich 25 pl

A. Bp-LAMP B. IC-LAMP
N o Thé A R Theé
T Thanh phan Nongdd  op T Thanh phan Nongdd  op
cuol cuol
(ul) (ul)
Isothermal Amplification Buffer 10X 2,5 1 Isothermal Amplification Buffer 10X
160 2 Bst DNA Polymerase (8000 U/ml) 160 U/ml 0,5
2 Bst DNA Polymerase (8000 U/ml) Uml 0,5 3 dNTP (10 mM) 14 mM 35
3 dNTP (10 mM) 1.4 mM 3,5 4 MgSO04 (100 mM) 6 mM 1,5
4 MgSO4(100 mM) 6 mM 1,5 5 Primer IC (FIP +BIP) 20 uM 0,64 uM 0,8
5 Primer Bp (FIP +BIP) 20 uM 064uM 0,8 6 Primer IC (F3+B3) 2,5 uM 0,08 UM 0,8
6 Primer Bp (F3+B3) 2,5 uM 0,08pyM 0,8 7 HO 13,4
7 Primer Bp(LB+LF) 5 uM 0,16 M 0,8 8 DNA 2
8  H0 12,6
9  DNA

Panh gia k¥ thuat LAMP trén cac ching déi chirng va mau lam sang gay nhiém gia dinh B. pseudomallei

Ky thuat LAMP tbi wu dwoc danh gia do ddc hiéu trén cac chang dbi chirng am c6 quan hé gan véi
B. pseudomallei |a B. cepacia va P. aeruginosa. Cac mau nay déu khong xay ra phan trng LAMP, cho thiy do
dac hiéu la 100%. Bdng thdi, véi 22 chiing B. pseudomallei, k§ thuat LAMP dé&u cho két qua dwong tinh. D6 nhay
ctia phan trng LAMP tbi wu hay ngwéng phat hién dwoc xac dinh bang cach khao sat trén cac mic ndng dé pha
loang tlr 10% -10° copy/ ul. Chung t6i da xac dinh dwoc ngwdng phat hién la 4 copy/ ul twong dwong véi 8 copy/
phan (ng, th&p hon so v&i ky thuat LAMP dwoc phat trién véi bd mdi orf2-TTSS1 theo céng bd clia Chantratita
va cs. la 38 copy/ phan trng (Chantratita et al., 2008) (Hinh 3). Ky thuat LAMP da muc tiéu nay cling da xac dinh
dugc chinh xac B. pseudomallei trén 10 mau |am sang gay nhiém gia dinh (D liéu khéng trinh bay).

NC 1 2 3 4 5 6 7 8 9 10 1 12

Hinh 3. D6 nhay cua phan trng Bp LAMP cho phat hién B. pseudomallei khao sat & néng dd DNA 10%-102-10"-4-2-1
copy/ pl NC. P6i chirng am la nwéc khiv ion

1-2, 3-4, 5-6, 7-8, 9-10, 11-12. Cac muirc ndng d6 103-102-10"-4-2-1 copy/ pl (m6i mirc 14p lai 2 14n)

Hién nay, ky thuat LAMP c6 thé dwoc phat trién, 'ng dung phong pht va da dang, cho phép chan doan trén moi
dbi twong vi sinh vat va cac mam bénh. Diéu dac biét 1a LAMP c6 rat nhidu wu didm hira hen [a mét phwong
phap phan t&r don gian va cé gia tri cho chan doan nhanh cac bénh nhiém tring ma khéng can nhivng trang thiét
bi hién dai, dé& dang thwc hién & cac nwéc dang phat trién viing nhiét doi, dic biét nhw & Viét Nam. Tuy nhién, kit
thwong mai ctia ky thuat LAMP chi yéu phat trién cho xac dinh cdc mam bénh gay ngd ddc thuc pham va phat
hién ky sinh tring, hién nay trén thé& gidi méi cé mot vai cong bd vé& phat trién ky thuat LAMP trong xac dinh B.
pseudomallei. Cong trinh clia Chantratita va cs. (2008) da nghién ctru phat trién ky thuat LAMP dwa trén phat
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hién gen dich orf2-TTSS1 va danh gia trén cac bénh nhan nghi ngd bi melioidosis & Dong Bac Thai Lan. Ky thuat
LAMP cé ngwéng phat hién 1a 38 copy/ phan &ng- cao hon so véi két qua trong nghién ctru nay. Dong thoi, khi
danh gia trén 846 mau bénh phdm lam sang (mau, dom, nuwdc tidu, vét thwong...) tir 383 bénh nhan nghi ngé
melioidosis, k§ thuat LAMP cé d6 nhay khéng cao la 44% (xac dinh dwoc 34/77 mau dwong tinh da duwoc xac
dinh bang nudi céy), chi cao hon khéng nhiéu so vai ki thuat @i chirng la real-time PCR dat d6 nhay 34%. Mét
khac, k§ thuat LAMP c6 d6 dac hiéu chi dat 98,4% vi c6 5 mau cho két qua dwong tinh trén 306 mau am tinh da
dugc xac dinh bang nudi cdy va PCR (Chantratita et al., 2008).

N&m 2016, Michelle Wong Tzeling va cs. giéi thiéu ky thuat LAMP s& dung héa chéat c6 thé déng khé ma van co tinh
4n dinh cao htra hen tiém nang (ng dung trong thuc tién dé phat trién cac kit chan doan hién trudng dang “point-of-
care” trén md hinh tac nhan B. pseudomallei. Tuy nhién, phan phat trién ky thuat LAMP chwa dwoc mé ta chi tiét,
ciing chua cho phép phat hién gen chirng ndi - 1a bét budc trong chdn doan 1am sang d& dam bao két qua xac
dinh c6 dé tin cay cao (Michelle Wong Tzeling & Yean Yean, 2016). Chinh vi vay, nghién ctru nay da phat trién
mot phwong phap khuéch dai DNA dwa trén ky thuat LAMP dé& phat hién B. pseudomallei trong cdc mAu bénh
phdm, gép phan dw phong bénh do B. pseudomallei gay ra, cho phép chdn doan nhanh, chinh xac vi khuan
B. pseudomallei tai hién trwdng, hon han phwong phap PCR thwéng dung.

KET LUAN

Da thiét 1ap va tdi wu thanh cong ky thuat LAMP da muc tiéu phat hién ddng thdi ving gen orf11-TTSS1 cua
B. pseudomallei va viing gen GAPDH ctia chirng ndi v&i thanh phan phan tng: ndng dé mdi Bp-FIP/BIP, F3/B3,
LB/LF 1an lwot 1a 0,64; 0,08; 0,16 pM; Bst 2.0 DNA polymerase 4U, dNTPs 1,4 mM, MgS0O4 1,6 mM. Hén hop
phan &ng dugc U & diéu kién 60°C/ 60 phut, 80°C/ 2 phut, dat gidi han phat hién 8 copy/ phan (ng. Ky thuat cho
phép xac dinh chinh xac B. pseudomallei khi thtr nghiém trén 22 chling nudi cdy, 10 mau 1am sang gay nhiém gia
dinh, ciing nhw khéng bt cap chéo vé&i cac chiing B. cepacia va P. aeruginosa.

Loi cam on: Cong trinh nay dwoc hoan thanh nho suw tai tro kinh phi cia Chuong trinh Céng nghé Sinh hoc phuc vu an
ninh, quéc phong do B¢ Quéc phong chii tri thong qua nhiém vu “Xdy dung quy trinh va ché tao bé kit LAMP (Loop-
mediated isothermal amplification) dé chan dodn nhanh tai hién truong vi khudn Burkholderia pseudomallei”. Ma so:
2019.75.027.
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DEVELOPMENT OF A MULTI-TARGETS LOOP-MEDIATED ISOTHERMAL
AMPLIFICATION ASSAY FOR DETECTION OF BURKHOLDERIA
PSEUDOMALLEI'IN CLINICAL SPECIMENS

Dinh Thi Thu Hang', Can Duy Hung'2, Bui Thi Huyen'2, Nguyen Thi Lan Huong'?,
Hoang Xuan Su', Ho Anh Son', Hoang Van Tong'

! Institute of Biomedicine and Pharmacy, Vietnam Military Medical University, Ministry of Defence
2 Faculty of Biology, Hanoi University of Science, Vietnam National Univesity, Hanoi

SUMMARY

In this study, a novel and highly sensitive Loop-mediated isothermal amplification (LAMP) assay for
simultaneously identification of orf1/-TTSS1 gene of Burkholderia pseudomallei and GAPDH, a house- keeping
gene in human was developed. DNA was extraction from 22 strains of B. pseudomallei, 3 strains of B. cepacia
and 3 strains of P. aeruginosa using GeneJET Genomic DNA Purification Kit. Three primer pairs of Bp-LAMP
including Bp-F3/B3, Bp-FIP/BIP and Bp-LF/LB, and two primer pairs of IC-LAMP are IC-F3/B3 and IC-
FIP/BIP were designed from the reference sequences on NCBI (Accession number AF074878 and
NM 001357943.2) using the PrimerExplorer V5, and synthesized by IDT. The optimized LAMP reaction was
determined with the following conditions: 1X Isothermal amplification buffer, 4 U Bst 2.0 DNA polymerase,
Bp-FIP/BIP, F3/B3, LB/LF primers with concentrations of 0.64; 0.08, 0.16 uM, respectively, 1.4 mM dNTPs, 6
mM MgSO04, and amplification was carried out at 60°C for 60 minutes, followed by inactivation at 80°C for 2
minutes. The LAMP assay was sensitive and specific for identification of 22 B. pseudomallei as well as 3 strains
of B. cepacia and 3 strains of P. aeruginosa. The limit of detection of established LAMP reaction was 8 copies/
reaction. Furthermore, this LAMP assay was able to identify accurately B. pseudomallei in blood pseudo-
samples contaminated bacteria. This is a novel LAMP assay targeting the TTSS1-orf1/ for detection of
B. pseudomallei and GAPDH, promising a useful molecular tool for rapid, accurate and simple diagnosis of
B. pseudomallei in Vietnam.

Keywords: Burkholderia pseudomallei, detection, TTSS1-orf11, LAMP, Vietnam.

Author for correspondence: Tel: 84-904194391; Email: hangdinhbio@gmail.com
736



