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Tom tat

Listeria monocytogenes 1a mot trong nhitng vi khuan gay ngd doc thuc pham phé bién, c6 kha
ning dan dén tir vong cho nguoi nhidm khuan. L. monocytogenes thuong dugc phat hién bang
ki thuat vi sinh truyén théng hoic phuong phap sinh hoc phan tir phd bién nhu Polymerase
Chain Reaction (PCR). Tuy nhién, kha nang (rng dung phat hién L. monocytogenes cua cac ki
thuat nay bi han ché do su tén kém vé thoi gian thuc hién va cac yéu cau nghiém ngat vé thiét bi
cling nhu ki thuat vién cé kinh nghiém. Nghién ctru nay di xdy dung phuong phap khuéch dai
axit nucleic dang nhiét Recombinase Polymerase Amplification (RPA) dé phat hién nhanh va
chinh x4c gen hly cua vi khuan L. monocytogenes. Két qua nghién ctru cho thiy, trinh ty moi
thiét ké cho phan ung RPA di nhan ban thanh cong gen hly cua vi khuan L. monocytogenes.
Phan img RPA duoc thiét 1ap ¢ diéu kién nhiét do va thoi gian téi wu 1a 39 °C trong 25 phut.
Gidi han phat hién tdi thiéu cua phan tmg RPA 1a 310 fg d6i v6i DNA tach chiét, nhay gip
1000 lan so vai phan tng PCR truyén thong. Phuong phap RPA véi uu diém nhanh, nhay, c6
tiém nang thay thé cac phuong phap phat hién truyén thong va phat trién thanh bo kit tng dung
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dé phat hién nhanh vi khuan L. monocytogenes.
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1 bat van dé

Listeria monocytogenes thudc nhom céc loai vi khuan duong
ruot pho bién, 1a tac nhan gay ngd doc thuc pham nguy hiém
va gdy bénh nhidm khuan Listeria & ngudi. Bénh nhidm
khuan Listeria 1a mot can bénh truyén nhiém, bénh lan truyén
chu yéu qua con dudng tiéu thy thuc pham bi nhidm khuan L.
monocytogenes, bénh hiém khi xay ra nhung ti 1& nhap vién
va tir vong cao (20 % — 30 %) [1]. L. monocytogenes thuong
dugc tim thay trong sita tuoi chua tiét tring hodc phd mai
mém. Khac voi nhidu loai vi khuin giy bénh truyén qua
thuc phim khac, L. monocytogenes co thé ton tai va phat
trién o nhiét do thip, ting truang cham trong ti lanh & nhiét
do 4 °C [2]. Do do, viéc tidu thu cac loai thuc phim tir thit
ché bién sin, duoc bao quan bang cach trit mat hoac trir dong
ciing 1a mot yéu t6 nguy co gy ra sy nhiém khuan. Theo bao
céo cua To chic Y té thé gioi (WHO), mot dot bung phat
bénh nhidm khuan Listeria dd xay ra tai Nam Phi nim 2018
v6i 978 truong hop duoc xac nhan nhiém va 180 ca tir vong
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do nhim L. Monocytogenes [3]. Hau hét cac truong hop
nhidm khuan 1a tré so sinh, phu nit ¢ thai, nguoi gia va
ngudi suy giam hé mién dich. Ngo doc thuc pham do L.
monocytogenes c6 thé gay hau qua nghiém trong nhu giy
truy thai hoic thai chét luu va khi xdm nhap vao méau giy
nhidm tring méau hodc lay lan sang hé thin kinh giy viém
mang nio, c6 thé dan dén tir vong [4]. Tai Viét Nam, mot phan
tich da ghi nhan vé 3 truong hop ngudi truong thanh b viém
mang ndo do L. Monocytogenes [5].

L. monocytogenes c6 thé duoc phat hién bang phuong phap
vi sinh truyén thdng hodc ki thuat nhan ban axit nucleic dac
trung cua vi khuan, phd bién nhu PCR. Phuong phap nudi
cdy vi sinh truyén thong dé phat hién L. monocytogenes
thuong tén thoi gian va phuc tap vi doi hoi mot moi
truong nudi cdy thich hop cho sy sinh truéng cua L.
Monocytogenes [6]. Hon nita, mot s§ cac xét nghiém sinh
hoa dugc yéu cau thuc hién dé xac dinh chinh xac sy hién
dién cua L. monocytogenes trudc khi phan lap thuin
chang [7]. Vai thap ki gan day, ki thuat PCR nhan ban axit
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nucleic ciing duoc sir dung rong rii trong phat hién nhiéu
tac nhan virus, vi khuan gay bénh khac nhau, nho vao
nhitng uu diém noi bat vé do nhay va do tin cay cua xét
nghiém mang lai [8]. Tuy nhién, qui trinh thyc hién PCR
yéu cau mot chu trinh nhiét phirc tap véi may PCR chuyén
biét, dat tién ciing nhu ki thuat vién c6 kinh nghiém trong
thao tac thi nghiém. Do d6, kha nang tng dung xét nghiém
lam sang cia cic phuong phap phat hién truyén thong dé
phat hién L. monocytogenes trong diéu kién thiéu thén trang
thiét bi bi han ché.

Gan day, cac phuong phap khuéch dai axit nucleic dang
nhiét cling dugc nghién ctu ung dung rong rai trong phan
tich cac mam bénh vi sinh vat nham loai bo cac budc vong
luan nhiét trong qué trinh khuéch dai cua phuong phap
PCR [9-11]. Trong d6, RPA duogc danh gia 1a mot phuong
phap c6 nhiéu uu diém ndi troi nhu d6 dac hiéu va do
nhay cao trong phat hién gen muc ti€u voi giogi han phat
hién 1i twéng. Qui trinh thyc hién RPA nhanh chéng, don
gian, phan ung hoat dong & mot nhiét do thdp (trong
khoang 37 °C — 42 °C), thoi gian phan ung cho két qua
trong vong 15 — 30 phuat, chi sir dung hai mdi duoc thiét ké
bat cap dac hiéu voi trinh ty muc tiéu [12]. Trong khi
phuong phap nhan gen dang nhiét da duoc wng dung phd
bién nhu khuéch dai trung gian vong 1ap Loop-mediated
isothermal amplification (LAMP) yéu cau tir 4 dén 6 mdi dé
phan ng hoat dong. RPA nhéan ban cac doan DNA muc
tiéu bang cach gin két mdi véi trinh ty DNA muc tiéu nho
enzyme recombinase RecA. Recombinase 1la mot enzyme
xuc tac qua trinh lai cua cac doan mdi Véi trinh ty dich
tuong ddng. Cac cdu trac tao ra dugc 6n dinh bang céc
protein lién két sgi don single-strain binding (SSB), ching
twong tac v&i sgi DNA khuon miu dang tach ra va ngin
ngira su tach ra cua moi khoi mach khudn. Moi duge kéo
dai dé hinh thanh mach méi nhd enzyme DNA
polymerase [12]. Tt ca cac enzyme quan trong cho phan
g dwoc téng hop thanh dang thubc thir dong khé trong bd
kit RPA dién hinh, tién lgi cho viéc sir dung ciing nhu van
chuyén va bao quan kit.

Thuc té, trén thé giéi da co nhiéu cong bd vé ung dung
cua phuong phap RPA trong phat hién hiéu qua cac tac
nhan vi khuan, virus gay bénh nhu Salmonella enterica,
Vibrio parahaemolyticus giy ngé doc thuc pham,
Mycobacterium ulcerans gy nhiém trung da va viém duéi
da, vi rat gay dich ta lon chau Phi, Adenovirus gay bénh &
ngudi [13-17]. O Viét Nam, ki thuat RPA chua phd bién,
nhung gin day RPA di bét ddu duoc nghién ctru tng dung
va mang lai thanh cong trong viéc xac dinh mot sb tac
nhan gidy bénh nhu Plasmodium falciparum va
Plasmodium vivax gay bénh sbt rét [18]. Ngoai ra, RPA
con dugc danh gia 1a mot phuong phép tiém ning trong
chan doan virus gy bénh ¢ cay trong [19]. Ki thuat RPA
v6i thao tac don gidn, nhanh va chinh xac hoan toan cé

thé tro thanh mot trong nhitng phuong phap chan doan cac
tac nhan gy bénh mot cach hiéu qua trong thoi gian toi.
Nghién ctru nay xay dung qui trinh RPA nham phét hién
nhanh vt lidu di truyén caa vi khuin L. monocytogenes
v6i mong mudn gop phan vao xdy dung cong cu kiém soat
va ngan chian nguy co bung phat ngd doc thuc pham trén
dién rong ¢ Viét Nam.

2 Vat liéu va phuong phap

2.1 Nudi cdy va tach chiét DNA vi khuan

L. monocytogenes va cac chung vi khuan dudng rudt phd
bién bao gom Salmonella enterica (ATCC14028),
Staphylococcus  aureus  (ATCC6538),  Clostridium
perfringens (ATCC10543), Bacillus cereus (ATCC14579)
la cac ching thuong mai va Vibrio parahaemolyticus do
Vién Ki thuat Cong nghé cao Pai hoc Nguyén Tat Thanh ty
phéan lap, dinh danh dugc luu trit & Phong thi nghiém vi
sinh thuoc Vién. 0,1 mL dich khuan L. monocytogenes
huyén phti ban dau duoc cay chuyén vao 10 mL mai trudng
long Brain Heart Infusion (BHI) (HiMedia, An D¢) vo
tring, nudi lic 180 vong/phat qua dém & 37 °C. Céc ching
vi khuan khac str dung trong nghién ciru ciing dugc nudi
cdy ting sinh trong moi truong long Luria Bertani (LB)
(HiMedia, An Do) ¢ diéu kién twong ty. Thao tac nudi cdy
tat ca cac chung vi khuan dugc thuc hién trong tu cy an
toan sinh hoc cip 11 ESCO AC42 (Singapore).

1 mL dung dich tang sinh L. monocytogenes dugc li tim thu
té bao, sau d6 bd sung 800 pl dém li giai té& bao c6 chua 2 %
Cetrimonium bromide (CTAB), 100mM Tris-HCL (pH = 8),
20mM EDTA (pH = 8), 1,4M NaCl (Bio Basic, Canada), u
65 °C trong 1 gio. Li tam 14.000 vong/phit & 4 °C trong 15
phit dé thu hdn hop tach chiét c6 chira DNA vi khuan. Cac
thanh phan khong mong mudén trong hdn hop nhu
polysaccharide, protein dwoc loai bo bang budc rira Phenol:
Chloroform: Isoamyl alcohol (PCI) (25: 24: 1), li tdm lanh
va thu 16p dich trén cing. DNA dugc tia bang Etanol 99 %
theo ti 1¢ thé tich gap 2,5 lan thé tich dich chira DNA tach
chiét. Tua DNA duoc hoa tan trong 50 pl nuéc sinh hoc
phan tir va bao quan & -20 °C cho t6i khi sir dung. Do tinh
sach va nong do DNA duoc xac dinh thong qua phuong
phap do quang sir dung may Jenway Genova Plus va Cuvet
Traycell hellma Analytics 10X (Jenway, Anh).

2.2 Thiét ké moi

Mbi RPA duogc thiét ké dic hiéu theo huéng dan cua
TwistDx (Cambridge, Mi) dé nhan dién ving gen hly cua vi
khuin L. Monocytogenes [20]. Trinh ty muc tiéu
(CP023861.1) duoc tai vé tir Genbank. Trinh tw moi sau khi
thiét ké dwoc gui téng hop tai Integrated DNA
Technologies IDT (Singapore).

2.3 Thiét lap phan ung PCR

Phan tmg PCR duoc thiét 1ap voi tong thé tich 20 pL bao
gom cac thanh phin: 0,4 uM mdi mdi, 4 pL 5X Mytaq
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reaction buffer (Bioline, Mi), 0,2 uL. MyTag DNA
polymerase (Bioline, M1), lugng nudc sinh hoc phan tir vira
da va 1 pL ciia DNA tach chiét ¢6 ndng d6 3,1 ng/uL . Phan
g PCR duogc thiét 1ap trong may PCR 3PrimeG (Techne,
Anh) theo chu trinh ludn nhiét véi cic budc bién tinh &
95 °C, giai doan mdi bt cap véi trinh tw mach khudn & 58 °C
va giai doan kéo dai mdi & 72 °C. San phidm PCR dugc phat
hién bang phuong phép dién di trén gel agarose 1,5 %.

2.4 Thiét lap phan tng RPA

Phan g RPA duoc thiét lap theo qui trinh duoc cung cap
boi TwistDx (Cambridge, Mi). 50 uL hén hop phan wng
dugc chuan bi trong éng 0,2 mL véi 2,4 uL mdi mdi loai &
nong d6 10 uM, 29,5 uL dém hoan nguyén, 1uL cia DNA
tach chiét & ndng d6 3,1 ng/uL, 2,5 uL magnesium acetate
va lugng nudc sinh hoc phan tir vira di. Sau d6, hon hop
phan tmg dugc chuyén vao dng chira thanh phan dong kho,
tron déu va u cac 6ng phan ung trong may u nhiét kho
CHB-350T (Jeiotech, Han Quéc) tai nhiét do 39 °C trong
25 phut theo qui trinh ban du cia hing san xuat. Sau khi
két thuc phan tng, b6 sung 50 uL PCI vao tube, vortex va li
tam 14.000 vong/phut trong 5 phut, thu dich néi va dién di
trén gel agarose 1,5 %.

2.5 Khao sat nhiét d6 va thoi gian cho phan ang RPA

Pé xac dinh dugc nhiét do va thoi gian ma phan tng RPA
hiéu qua nhat, cac phan tng duoc khao sat & cac nhiét do
(35, 37, 39, 41) °c trong cac khoang thoi gian (15, 20, 25
va 30) phat. Cac nhiét d6 va mdc thoi gian khao sat nam
trong khoang gia tri khuyén cdo tir nha san xuat TwistDx
két hop vai két qua khao sat tir cac nghién ciru da sir dung
RPA trudc d6. Két qua khao sat duoc quan sat trén bang
dién di gel agarose 1,5 %.

Bang 1. Trinh ty mdi RPA duoc sir dung trong nghién ciru
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2.6 Phan tich d6 dac hiéu cua phan ung RPA

DNA da tach chiét ciia cac chung vi khuan Salmonella
enterica, Staphylococcus aureus, Clostridium perfringens,
Bacillus cereus, va Vibrio parahaemolyticus duogc sir dung
lam vat liéu khuon dé khao sat d¢ dic hiéu cia phan tng
RPA phat hién gen hly trén hé gen cta L. monocytogenes.
Phan tmg dugc thyc hién dudi cac diéu kién nhiét do va
thoi gian da khao sat o trén. Két qua dugc két luan 1a duong
tinh khi c6 san pham khuéch dai dugc tao ra khi dién di trén
gel agarose.

2.7 Gi6i han phat hién DNA tach chiét cua phan ung RPA
DNA tach chiét dugc pha lodng trong nuéc sinh hoc phan
tir theo cap thap phan vai ndng 6 DNA giam dan tir 310
ng/uL dén 3,1 fg/uL. 1 pL coa mau & mdi néng do pha
lodng duoc sir dung 1am lwong mau cho phan ng RPA dé
xac dinh gii han phat hién DNA tach chiét cua phan tng
RPA da thiét lap. Thi nghiém twong ty ciing duoc thiét lap
cho phan tng PCR, tir d6 danh gia dugc d6 nhay cua RPA
S0 véi PCR trong cung nghién ctu.

3 Két qua

3.1 Xay dung phan ing RPA phat hién DNA L. monocytogenes
Moi RPA duoc thiét ké dé phat hién gen hly cua vi khuan L.
monocytogenes. Hly 1a ving gen mi héa cho nhén t6 doc
lyc quan trong Listeriolysin O cua vi khuin L.
monocytogenes, gitip chung xam nhidm, ton tai va nhéan 1én
bén trong té bao chii [21]. Mdi sau khi thiét ké dugc kiém
tra bang phdn mém NCBI Blast cho thiy cic mdi chi bat
cap voi trinh tw gen hly caa vi khuan L. monocytogenes, dat
yéu cau dé sir dung cho cac nghién ctu tiép theo. Trinh ty
moi duoc liét ké o Bang 1.

STT Tén moi Trinh ty Nucleotide
1 hly-F CCCATTAGGCGGAAAAGCATATTCGCTTAATA
2 hly-R CCTGCTTCTAGTTGTTGGTACAATGACATCG

Phan tmg RPA va PCR duoc thiét 1ap sir dung
1 pL DNA da tach chiét vi ndng do 3,1 ng/uL
lam vat liéu khuon. Két qua dién di san pham
cia cac phan tng trén gel agarose cho thiy
phan tng RPA tao ra san pham la mot bang
duy nhat, c6 kich thudc tuong ddng véi kich
thuéc san pham PCR va phu hop véi kich
thuéc san pham duy kién 1a 228 bp. Nhu vay,
cap moi da thiét ké da khuéch dai thanh cong
trinh ty hly trén hé gen cua vi khuan L.
monocytogenes bang ca hai phuong phap
PCR va RPA.

200bp

3.2 Nhiét d6 va thoi gian téi wu cho phan tng RPA
Két qua khao sat didu kién nhiét do cho thiy ¢ tat ca cac
nhiét d6 khao sat, phan tmg RPA déu cho san pham khuéch
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PCR RPA

11 ]

Hinh 1 Phan tmg PCR va RPA
st dung cip mdi dic hiéu nhén
ban  gen hly cua L.
monocytogenes. (+) Phan 1ng
dwong tinh v6i DNA tach chiét
tir vi khudn L. monocytogenes sir
dung bo mdi da thiét ké. (-) Phan
tng st dung bo moi da thiét ké
4m tinh voi mau di chimg am 1a
mau nudc khong chita DNA tach
chiét cua vi khuin L.
monocytogenes. M: Thang 25 bp.

dai trinh tu muc tiéu véi hinh anh dién di 18 mét bang duy
nhat, khong c6 san pham ki sinh (Hinh 2A). Tuy nhién, &
(35, 37 va 41) °C, bang san phim dién di mo, & 39 °C bing
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Xuét hién sang va rd rang nhat, chiang t6 39 °C 1a nhiét do
phan tng RPA hoat dong higu qua nhat.
Céc khao sat vé thoi gian cho phan tmg RPA dugc thuc
hién ¢ nhiét d6 39 °C. O cac mébc thoi gian ngén tir 15 dén
20 phit, phan tmg da c6 thé tao ra san pham khuéch dai
A
Nhiét do
(°C)

M

35 37 39 41

B

Thoi gian
(Phut)

DNA véi hinh anh cac bang dién di mo trén ban gel (Hinh
2B). Tir 25 phut tré di, bang dién di cho két qua sang va rd
nhat. Do d0, trong nghién ctru nay, thoi gian thich hop cho
phan tng RPA phat hién hi¢u qua gen hly trén hé gen cua L.
monocytogenes la 25 phut.

15

20 25 30 M

200bp

Hinh 2 Két qua khao sat nhiét do va thoi gian ciia phan ung RPA nhan ban gen hly cia L. monocytogenes.
(A) Khao sat phan g RPA nhan ban gen hly & cac nhiét d6 (35, 37, 39 va 41) °C.
(B) Khao sat phan &ng RPA nhén ban gen hly i & 39 °C trong cac khoang thoi gian 15, 20, 25, 30 phut. M: Thang 1 kb.

3.3 B¢ dac hiéu cua phan (g RPA phat hién L. Monocytogenes
Két qua danh gia do dac hiéu cho thiy chi c6 phan ung
RPA véi cap moi da thiét ké, sir dung DNA tach chiét tir vi
khuan L. monocytogenes lam vt liéu khuén cho két qua
duong tinh, trong khi phan ung RPA sir dung DNA cua cac
chang vi khuan con lai cho két qua 4m tinh (Hinh 3).

Hinh 3 Két qua xac dinh d¢ dac hiéu caa phan ang RPA
nhan ban gen hly cua vi khuan L. monocytogenes v6i DNA
cac chung vi khuin khac bao gdbm S. aureus, S. enterica,
C. perfringens, Vibrio parahaemolyticus va Bacillus cereus.
M: thang 1 kb.

Vi vay, khong xay ra phan tng chéo gitra DNA cua vi
khuin L. monocytogenes va cac chung vi khuan khac dugc
kiém tra, dong nghia v6i phan img RPA di xdy dung dic
hiéu cho phat hién DNA cua L. monocytogenes, két qua
tuong ddng vai két qua cua nghién ciru trude [22].

3.4 Gidi han phat hién cta phan ung RPA phat hién DNA
cua L. Monocytogenes

Gi6i han phat hién cia phuong phap RPA phat hién DNA
cua L. monocytogenes dugc danh gia dua trén phan tich két
qua dién di o Hinh 4: Vé6i nong d6 DNA pha lodng tir
3,1 ng/uL dén 310 fg/uL, phan ung duong tinh va d6 sang
cua cac bang dién di giam dan, ti & thuan véi do giam cua
diy pha loing ndng d6 DNA, tir ndng d6 DNA 31 fg/ul,
khong con san pham cua phan @ng RPA xuat hién (Hinh
4B). Trong khi d6 phan ung PCR st dung cung luong DNA
tach chiét chi cho két qua phat hién tir 310 ng/uL dén 310 pg/uL
(Hinh 4A). Do d6, ndng dd DNA tach chiét cua vi khuan L.
monocytogenes tbi thiéu ma phan tmg RPA c6 thé phat hién
duoc 1a 310 fg/ul. Gigi han phat hién cua phan ung RPA
nho hon 1.000 lan giGi han phét hién cia phan tng PCR st
dung chung bo moi da thiét ké dac hiéu cho gen hly cua L.
monocytogenes. Tir d6, ching t6 cap mdi duoc sir dung ¢
d6 nhay cao, bt cap va khuéch dai doan gen mong muén
ngay ca khi nong @6 DNA mach khuon rat thap.
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M 31ng  310pg

31pg 3,1pg 310fg 31fg 3,1fg

Hinh 4. Gidi han phat hién cia phan ing RPA so véi giéi han phat hién cua phan ting PCR st dung chung bé mdi dac hiéu cho gen hly
trén hé gen ciia L. monocytogenes. (A) Gigi han phat hién DNA cia vi khuin L. monocytogenes bang phan tng PCR sir dung 1 pL cua
DNA pha loéng tir 310 ng dén 3,1 pg. (B) Gisi han phat hién DNA cua vi khuin L. monocytogenes bang phan ting RPA sir dung 1 uL cua

DNA pha lodng tir 3,1 ng dén 3,1 fg. M: Thang 25 bp.

4 Ban luan

Listeria monocytogenes 1a tac nhan giy ngd doc thuc pham
nguy hiém va giy bénh nhiém khuin Listeria, c6 thé dan
dén tir vong cho ngudi nhidm khuan. Bé kip thoi ngan chan
nhitng hau qua nghiém trong cua nhiém khuan L.
monocytogenes, can phat trién mot phuong phap phat hién
nhanh chéng va hiéu qua. Hién nay, RPA la mot trong
nhitng Ki thuat khuéch dai dang nhiét phd bién da dugc
nghién ciru tng dung trong phat hién cac mam bénh vi sinh
vat. Trong nghién ctru nay, phuong phap RPA dugc xay
dung da phat hién hiéu qua gen hly cua L. monocytogenes.

Khi st dung phuong phiap RPA dé phat hién nhanh L.
monocytogenes, thoi gian xét nghiém ngén réat quan trong.
Nghién ctru di danh gia thoi gian téi wu dé phan tng RPA
phat hién DNA L. monocytogenes tach chiét hiéu qua la
25 phut, phan tng duoc thiét lap tai mot nhiét do o 6n
dinh 39 °C, rtt ngén thoi gian dang ké so véi cac phuong
phap phat hién truyén thdng. So véi phwong phap nudi
cdy, phan lap vi sinh thuong mat (3-5) ngay dé dua ra két
qua cudi cung hay phuong phap Real-time PCR can tbi da
36 gio dé thyuc hién va doc két qua thi phuong phap RPA
mang lai loi ich vuot troi vé tiét kiém thoi gian. Céc
nghién cuu trudc day cia Charbel Eid va Juan G. Santiago
(2016), Xin-jun Du va cong su (2018) ciing cho két luan
tuong ty vé uu diém nay cta phuwong phap khuéch dai
dang nhiét RPA [22,23]. So véi cac phuong phap khuéch
dai ding nhiét khac nhu LAMP, phuong phap khuéch dai
moi chéo CPA (Cross-priming amplification) nhan ban
DNA cua L. monocytogenes, RPA 1a phuong phép tiét
kiém thai gian nhat [24,25]. Ngoai ra, RPA duoc thiét lap
& mot nhiét do khong d6i 39 °C nén khong yéu cau thiét bi
0 nhiét chuyén dung, dét tién nhu may PCR, hon nita, gia
thanh cho mot phan ung RPA khoang 4,3 USD, la muc chi
phi phu hgp cho mét xét nghiém 1am sang. Do d6, sir dung
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phuong phap RPA phat hién DNA cua vi khuan L.
monocytogenes hiéu qua trong tiét kiém ca thoi gian va
chi phi.

Két qua nay ciing chi ra RPA ¢6 d6 dic hiéu cao vi phan
tng RPA véi bo mbi da thiét ké chi nhan ban gen hly coa L.
monocytogenes, phan tng khong khuéch dai trinh ty DNA
ciia mot s6 vi khuan khac thudc cing nhom vi khun gay
nhidm phd bién trén thuc phdm. Bén canh d6, RPA da dugc
chitng minh nhay hon so vdi xét nghiém PCR trong cung
nghién ciru. Gidi han phat hién DNA cua vi khuan L.
monocytogenes bang phuong phap RPA 1a 310 fg, thip hon
khoang 1.000 lan so véi giGi han phat hién cia PCR. Két
qua nay tuong tu Véi két qua tir nghién ctru trude do, cac
thir nghiém RPA déu thanh cong trong viéc phat hién DNA
cua vi khuan muc tiéu & ndng do rit thap so véi phuong
phap PCR truyén thng [22].

So Vé6i cac phuong phap khuéch dai dang nhiét khac nhu
LAMP, CPA 4p dung trén cung ddi twong nghién ctru 1a vat
lieu di truyén cua vi khuan L. monocytogenes, qui trinh
RPA dugc xay dung trong nghién ctru nay c¢6 ngudng phat
hién thip hon va thoi gian thuc hién ngan hon dang ké.
Trong khi thir nghiém RPA can 25 phut u dé phan tng cho
két qua quan sat dugc trén bang dién di thi LAMP va CPA
can tdi thiéu 60 dén 70 phut cho budc u. Ngoai ra, budc
thiét ké mdi ¢ phuong phap RPA don gian va tiét kiém
thoi gian hon & cic phuong phap nhan ban ding nhiét
khac. RPA chi can hai méi thiét ké dic hiéu dé nhan ban
gen muc tiéu, trong khi d6 LAMP can thiét ké tir (4 — 6)
moi dac hiéu cho 6 ving gen trén trinh ty muyc tiéu va
CPA yéu cau 5 mdi bét cap dac hiéu véi 5 ving gen trén
trinh ty muc tiéu [24,25]. Do d6, RPA nhanh va don gian
hon so vé6i cac phuong phap khuéch dai déng nhiét khac khi
tng dung nhan ban vat ligu di truyén cua vi khuan L.
monocytogenes.
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Tom lai, ddy 14 nghién ctru dau tién st dung phuong phap
RPA dé phat hién nhanh vat liéu di truyén caa vi khuan L.
monocytogenes tai Viét Nam. Qui trinh thuc hién ki thuat
RPA nhanh, don gian, khong yéu cau ki thuat vién c6 kinh
nghiém. Phuong phap c6 thé phat hién nhanh va chinh xac
trinh ty muc tiéu trén hé gen cua vi khuan L.
monocytogenes, c¢é thé thay thé cac phuong phap phat hién
truyén théng. RPA ¢6 tiém ning tré thanh mot cong cu phat

hién hiéu qua vi khuan L. monocytogenes va cé gia tri ang
dung thyc tién khi kha nang phat hién truc tiép té bao vi
khuan L. monocytogenes trong mau lam sang dugc danh gia
ki cang.

Loi cam on

Nghién ctru dugc tai tro boi Qui Phat trién Khoa hoc va
Cong nghé - Pai hoc Nguyén Tat Thanh, md sb dé tai:
2020.01.015/HD-KHCN.
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Development of isothermal amplification based Recombinase Polymerase Amplification (RPA)
assay for rapid detection of hly gene of Listeria monocytogenes

Hau Thi Tran", Diem Hong Tran, Huong Thi Thu Phung
NTT Hi-Tech Institute, Nguyen Tat Thanh University, HCMC, Vietnam
*tthau@ntt.edu.vn

Abstract Listeria monocytogenes is one of the most common agents of food poisoning which can cause serious foodborne
diseases or even lethality. L. monocytogenes can be detected using traditional microbiology or molecular biology techniques,
notably PCR. However, the application of these methods for detecting L. monocytogenes is limited due to the time-
consuming, and strict requirement of equipment and skilled personnel. In this study, Recombinase polymerase amplification
(RPA), an isothermal amplification method was established to rapidly and specifically detect hly gene from L.
monocytogenes. Results showed that the hly gene was successfully amplified by the designed RPA primers. The method was
well-performed in the optimal conditions of 39 °C within 25 minutes. The limit of RPA detection was 310 fg of genomic
DNA of L. monocytogenes, which was 1000 - fold more sensitive than the conventional PCR. The RPA with the advantages
of rapidity and sensitivity has the potential of alternating traditional methods and being developed into a rapid test kit applied
for detection of L. monocytogenes.

Keywords hly gene, isothermal amplification, Listeria monocytogenes, Polymerase Chain Reaction, Recombinase
Polymerase Amplification.
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