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Phat hién nhanh Clostridium perfringens bang

ki thuat RPA (recombinase polymerase amplification)

khuéech dai acid nucleic dang nhiét
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Tom tat

Clostridium perfringens dugc xem 1a mot trong nhiing tac nhan gay ngo doc thuc pham
phd bién nhit chi sau Salmonella. C. perfringens Ia tric khuan yém khi, Gram duong
¢6 nhiéu trong dat, rut dong vat, co thé nhiém vao cac loai thit, dic biét 1a thuc pham
déng lanh, gay ngd doc cho ngudi Véi cac triéu chimg dau bung va tiéu chay. Dé phét
hién vi khuan gay bénh nay, cac phuong phap phan 1ap, nudi ciy, sinh hoa thong
thuong ciing nhu ki thuat PCR duoc thuc hién theo céc quy trinh phic tap, tn nhiéu
thoi gian. Va ciing can ki thuét vién c6 kinh nghiém, may luan nhiét chuyén dung dat
tién. Nghién ctu ndy ung dung ki thuat RPA (recombinase polymerase amplification)
khuéch dai acid nucleic dang nhiét dé phat hién nhanh Clostridium perfringens. RPA c6
thoi gian phan (ng nhan ban DNA dich ngén, thuc hién chi tai mot nhiét do, dat dugc
d6 nhay va do6 dic hiéu cao. Két qua di xac 1ap dugc mot quy trinh phét hién chinh xac
dic trung cua C. perfringens trong thoi gian 25 pht tai nhiét 6 38 °C, nhay hon 10 1an
S0 véi ki thuat PCR, tao tién dé cho viéc phat hién truc tiép C. perfringens trén cac loai
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1 Téng quan

C. perfringen 1 vi khuan gram duong, hinh que, ki khi
khong bét budc, sinh ndi bao tir gy bénh thudc chi
Clostridium [1]. C. perfringens duoc chia thanh 5
nhanh chinh A, B, C, D va E dya vao loai doc t6 chu
yéu ma chiing sinh ra 1a a-toxin, p-toxin, -toxin va t-
toxin [1]. C. perfringens c6 thé chiu dwoc nhiét do
trong khoang tir (12 + 60) °C va sinh sdi nhanh chéng
tir (43 + 47) °C [1], vi thé chiing c6 kha ning phan b
rong réi trong tu nhién dic biét 1a trong dét, thirc an,
chat thai va hé tiéu hoa ctia ngudi va dong vat [1].

Cac phuong phép truyén thong phat hién loai vi khuan
thuc pham bao gém C. perfringens dua trén nudi ciy vi
sinh, phan 1ap té bao, va sinh hda, cling cac phuong
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phép chan doan phan tir, PCR véi d chinh xéc, tinh
dac hiéu va do nhay cao. Tuy nhién, cac phuong phap
nay con cd nhitng han ché tiéu tén thoi gian, can thiét
bi ludn nhiét, ki thuat vién c6 kinh nghiém va kho thuc
hién tai thuc dia [2, 3].

Cac phuong phap ding nhiét, trong d6 co ki thuat RPA
(recombinase polymerase amplification) khuéch dai
acid nucleic dang nhiét duoc phét trién bai Niall Armes
vao nam 2006 [4] khic phuc dugc nhiing han ché cua
cac phuong phap truyén thong.

RPA thay thé quy trinh bién nhiét ciia phuong phép
PCR, bao gom ba protein chinh trong d6 protein tai t6
hop (recombinase) T, UvsX lam tach mach DNA soi
doi ban dau, protein lién két DNA soi don T, gp32 gitp
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moi gan vao vi tri trong dong trén DNA muyc tiéu, sau
d6 DNA polymerase (Sau hoac Bsu polymerase) hoat
dong kéo dai mdi tong hop mach khuéch dai tao san
pham va toan bo qua trinh phan @ng cé thé xay ra chi
tai mot nhiét do. Ki thuat RPA la mot cong cu phan ti
hiéu qua, xac dinh cac tdc nhan gay bénh mét cach
chinh xéc, nhanh chdng - phan ttng xay ra trong khoang
thoi gian (10 + 30) phdt, tiét kiém chi phi do chuan bi
mau don gian, nhiét do thap (25 + 42) °C, khdng can
may diéu nhiét va tién loi do c6 san céc bo kit thuong
mai dong kho [5].

Ngoai ra, c6 cac phuong phap doc két qua RPA khéc
nhau dién di gel agarose, huynh quang dinh lugng thoi
gian thuc (Real-time quantitative fluorescence) va que
thir lateral flow - don gian dung doc két qua RPA dya
trén nguyén tac khang nguyén khang thé, theo d6 san
pham RPA sé& dugc danh dau bang mot khang nguyén
dic hiéu voi khang thé ¢ trong que thtr, nhd d6 phan
g dwong tinh s& thé hién vach trén que thir va cd thé
quan sét truc tiép bang mat thuong [6].

RPA di phat hién cAc chang vi sinh thyc pham pho
bién nhu S enterica [7], E. coli [8], P. aeruginosa [9],
L. Monocentogenes [10] véi d6 nhay, do déc hiéu cao,
do cd thé doc két qua nhanh, RPA tré thanh mot cong
cu tiém ning dé phét hién céc loai vi sinh vat n6i chung
tai cac viing nhiém mam bénh ngoai phong thi nghiém.
Nghién ciru nay xay dwng mot quy trinh RPA phét hién
nhanh C. Perfringens, thém mot lya chon bén canh cac
ki thuat truyén thong.

2 Vat liéu va phuong phap nghién cuu

2.1 MAu vi khuan

Nghién ciru nay st dung cac chung vi sinh vat nhu C.
perfringens ATCC 10543 luu trit ¢ Vién Ki thuat
Cong nghé cao NTT; va cac mau phan lap cua S.
enterica, S. aureus, P.aeruginosa, L. monocytogenes,
B. cereus.

2.2 Phuong phap nudi cay va tach chiét DNA

C. perfringens duoc nudi ciy trong méi trudng TSB &
nhiét ¢6 37 °C. Té bao vi khuin dwgc thu nhan bang li
tam 10.000 rpm trong 5 phat; DNA bo gen vi khuan
duoc tach chiét va tinh sach bang phuong phap CTAB
[11]. DNA tach chiét dugc bao quan trong dung dich
TE 1X tai nhiét d6 -20 °C dung lam mach khuén cho
cac thi nghiém [11].

2.3 Thiét ké moi

Trong nghién ctru nay gen plc duoc lwa chon lam gen
muc tiéu phét hién C. perfringens do tinh 6n dinh, do
bao t6n cao cua trinh tu gen nay va dong thoi gen plc
hién dién trong ca nim nhanh A, B, C, D va E cua C.
perfringens [12]. Trinh ty mdi RPA dic trung cho C.
perfringens duoc thiét ké bang phan mém Primer3
(https//bioinfo.ut.ee/primer3-0.4.0/). Sau khi kiém tra
cac thong s6 moi va kha niang phat hién ciia moi bang
PCR in silico va NCBI Blast, cap moi CF, CR véi
trinh tu thé hién tai Bang 1 duoc lua chon, doan gen
muc tiéu duoc khuéch dai bai cap mdi nay co kich
thuéc 230 bp. Trinh ty moi duoc tong hop boi IDT
Singapore va st dung 1am moi cho tit ca cac thi
nghiém trong nghién ctru nay.

Bang 1 Trinh ty mdi dic trung cho C. Perfringens

Tén Trinhtw 5’ -3’

CF |CGCGCTAGCAACTAGCCTATGGGCTGGAGC

CR |GTTCTACTTATCCAGATTATGATAAGAATG

2.4 Phuong phap PCR

Thanh phan phan @ng PCR bao gém 0,4 pM mdi CF,
0,4 uM mdi CR, 4 pL 5X Mytaq reaction buffer,
0,4 pL enzyme 2 pL DNA mach khuén va nuéc sinh
hoc phén ttr. Phan tng duoc thyc hién vai 30 chu ki
nhiét 94 °C 30 s , 61,6 °C 30 s va 72 °C 20 s. San
pham PCR dugc xac dinh bang phuwong phép chay
dién di trén gel agarose.

2.5 Phuong phap RPA

Phan ung RPA dugc thyuc hién véi bo kit TwistAmp®
Basic (TwistDX), phan &ng RPA bao gom 2,4 uL moi
CF (10 pM), 2,4 uL mdi CR (10 pM), 29,5 pL dung
dich dém hoan nguyén TwistAmp® rehydration
buffer, 2 uL. DNA mach khu6n va nuéc sinh hoc phéan
tir. Phan ung duoc thuc hién & nhiét do (35 + 40) °C
trong thoi gian (15 + 40) phat. Két qua duoc phan tich
bang phuong phap dién di gel agarose.

3 Két qua

3.1 Két qua kiém tra hoat dong cia mdi

B6 mdi RPA duoc thiét ké dic trung cho C.
perfringens duoc kiém tra kha ning hoat dong bang
phan tmg PCR thong thuong va phan tng RPA véi
DNA bo gen dugc tach. Két qua duoc thé hién tai
Hinh 1 cho thiy san pham PCR tao thanh c6 kich
thuéc I6n hon 200 bp so vai thang chuan, trong dong
v6i kich thuéc san pham duogc thiét ké, dong thoi
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ching &m khéng cé san pham tao thanh thé hién trén
gel dién di. Két qua cho thay bo méi dugc thiét ké co
kha ning khuéch dai ding DNA muc tiéu va c6 thé sir
dung cho cac khao sat tiép theo trong nghién ctu.

Ladder - -

200 bp
—_—

Hinh 1 Két qua PCR kiém tra hoat dong ciia mbi va DNA
tach chiét. Trong d6 (+) phan tng chira DNA tinh sach cua
C.perfrigens; (-) chung am, dung nudc sinh hoc phan tu
thay cho DNA muc tiéu.

DNA da tach chiét dugc dung lam mach khuén dé
thuc hién phan ang RPA trén Twist Amp® Basic kit
vé6i protocol RPA. Tinh sach san pham RPA bang
dung dich PhenolChlorofromlsoarmyl Alcohol. Két
qua san phdm RPA song song véi san pham PCR. Két
qua dién di san pham RPA so véi san pham PCR dugc

thé hién tai Hinh 2.

Ladder - RPA PCR

200 bp,

Hinh 2 Két qua kiém tra thanh phan phan tng RPA véi
DNA b gen C. perfringens dugc tach chiét. Trong d6 RPA
san pham khuéch dai bang RPA; PCR san pham khuéch dai

bang phuong phap PCR; Ladder thang DNA 100 bp
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Két qua dién di cho thiy, vach két qua ciia phan tng
RPA trén vi tri thang 200 bp, diing vai kich thudc san
pham mong muén, dong thoi, kich thuéc san pham
RPA ciing tuong dong véi kich thudc san pham cia
phan tng PCR trudc do. Vi thé, cap mdi da st dung
hoan toan phu hop cho ca 2 phuong phap RPA va
PCR dé khuéch dai DNA vi khuan C. perfringens. Ki
thuat RPA sir dung DNA tach chiét, moi dugc thiét ké
phat hién thanh cong doan gen muc tiéu cua C.
perfringens.

3.2 Két qua khao sat nhiét 6 phan ang RPA

Ladder
¥c 35 37 38 39 40 -

200 bp,

Hinh 3 Két qua khao st nhiét do téi wu cho phan wng RPA

Trong nghién ctru nay phan tng RPA duoc khao sat &
cac mébc nhiét do (35, 37, 38, 39 va 40) °C. Khao sét
duoc lap lai 3 1an. Két qua dién di khao sat san pham
ctia phan (ing RPA tai cac nhiét do khac nhau cho thay
Xuét hién cac vét sang véi cuong do khac nhau tai cac
nhiét d6 phan wng khac nhau. San pham tao ra tai
nhiét d6 phan tng 38 °C thé hién vach sang rd nét,
khong co su khac biét vé d6 sang & san pham & nhiét
do cao hon. Vi thé, nhiét do 38 °C 1a nhiét do t6i wu
cho phan tng RPA, nhiét d6 nay dugc sir dung cho
cac thi nghiém tiép theo.

3.3 Két qua khao st thoi gian phan tng RPA

Thoi gian kéo dai caa phan ang RPA quyét dinh téi sb
luong DNA san pham dugc hinh thanh trong phan
ung. Trong nghién ctru nay, thoi gian phan tng dugc
khao sat trong khoang thoi gian (15 + 40) phut véi cac
maéc phan tng cach nhau 5 phit. Cac phan tng RPA
nay déu duoc thuc hién & 38 °C vai cling mot nong do
DNA khuén. Khao sat duoc lap lai 3 lan. Két qua
khao sat phan tng RPA tai mdc thoi gian khac nhau
cho thdy xuit hién cac vach san pham khac nhau tai
cac moc thai gian khac nhau.
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200bp
—_>

Hinh 4 Két qua khao sat thoi gian phan ang RPA. Trong
do, cac vach sang thé hién san pham RPA dugc thyc hién
tai cac mdc thoi gian (15 + 40) pht.

Ladder thang DNA 100 bp.

Thoi gian téi thiéu dé phan ung RPA xay ra co thé
hién vach sang trén gel dién di la 25 phat (Hinh 4),

Ladder

pe 104 10° 102 10! 10° 10! -

A

ddng thoi lwong san pham tao ra khong cé sy thay ddi
I6n tir phat 25 cua phan @ng. Két qua 1a c6 su dong
nhat giita cac lan khao sat. Vi thé thoi gian 25 phut
duoc lya chon dé thuc hién cac phan tng RPA tiép
theo trong nghién cru.

3.4 Két qua khao sat gioi han phét hién cia RPA dbi
véi DNA tach chiét

Gigi han phat hién cua phan tng dugc khao sat voéi
DNA téach chiét c6 nong d6 1 ng dugc pha lodng bac
10 vé cac ndng do (100 + 102) pg va thuc hién phan
ng RPA véi cac diéu kién phan tng dugc tdi uu
trude do dé khao sat gisi han phét hién cua phan ¢ng.
Két qua khao sat Hinh 5B cho thay, phan tng RPA c6
thé xay ra véi luong DNA thap nhét 1a 1 pg c6 trong
phan tng. Ddng thoi, két qua qua cé thiy RPA nhay
hon phan @mg PCR (Hinh 5A) théng thuong 10 lan thé
hién wu thé phan ung nhanh nhay cia RPA trong
nghién ctru nay (Hinh 5).

Ladder
pg 100 10 1 100 102 -

200 bp,

B

Hinh 5 Khao sat gigi han phat hién cia RPA va PCR. Trong do
A gi&i han phat hién phan tng PCR B gigi han phat hién phan tng RPA

3.5 Két qua khao sat tinh dic hiéu cia mdi ddi voi
DNA tach chiét.

Tinh dic hiéu cia bo mdi danh cho phan wng RPA
dugc danh gia bang viéc thuc hién phan tng RPA véi
céc ching vi khuan gan giii bao gébm vi khuan S.
enterica, S. aureus, P. aeruginosa, L. monocytogenes
va B. cereus, cac chung vi khuan ay 1a céac loai phd
bién gay ngo doc thuc phim ddng thoi thé hién cac
triéu chimg gay doc trén nguoi vai nhiéu diém tuong
doéng C. perfringens. Két qua khao sét cho thiy
phuong phap RPA di duoc tdi wu trong nghién ciru
nay c6 thé phan biét trinh ty gen muc tiéu cua C.
perfringens so vai cac vi khuin gin giii, RPA chi

khuéch dai khi DNA muc tiéu C. perfringens c6 trong
phan tng (Hinh 6). Két qua cho thay, bd mdi lya chon
thuc hién phuong phap RPA di duoc tdi wu co tinh
chuyén biét cao cho C. Perfringens

Két qua khao sét cho thiy phuong phap RPA da duoc
t6i wu trong nghién ctu ndy co thé phan biét trinh tu
gen muc tiéu cua C. perfringens so véi cac vi khuan
gan gii, RPA chi khuéch dai khi DNA muc tiéu C.
perfringens c6 trong phan tng, Hinh 6. Két qua cho
thdy, bo moi lya chon thuc hién phuong phap RPA da
duoc t6i wu c6 tinh chuyén biét cao cho C.
perfringens.
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4 Két luan

Ladder 1 2 3 B 5 6

Vi sinh thyc pham luén 1a mdi quan tim hang dau
trong linh vuc vé sinh an toan thyc phiam hién nay,
trong d6 C.perfringens la mot trong nhirng vi sinh vat
phd bién hang dau, gay nén nhidu vu ngd doc thuc
pham tai Viét Nam. Thuc té cho thdy viéc kiém soat
vi khuan gay bénh trong thyc pham luén doi hoi phat
trién cac ki thuat moi nhanh, chinh x4c, don gian va
c6 thé thuc hién tai chd trong diéu kién han ché vé
thiét bi. Nghién ctu nay sir dung phuong phap RPA
dé phat hién nhanh C. perfringens. Dya trén nguyén li
khuéch dai cua PCR véi viéc st dung hai méi, RPA
két hop céc loai protein tadi t6 hop va DNA
polymerase dé thuc hién khuéch dai doan gen muc
tidu tai mot nhiét do cb dinh. Nghién ctru da thanh
cdng trong viéc phat hién C. perfringens bang phan
ung RPA trong thoi gian phan wng 25 phdt tai nhiét
d6 38 °C. Phan tng c6 kha ning phat hién 1 pg DNA
tinh sach cua C. perfringens, nhay hon 10 1an so véi
PCR. khi str dung cting mét bo mdi. Cac két qua nay
Hinh 6 Két qua khao sét tinh dac hiéu cua bo moi RPA. the hién kha nang (ing dung cao cua phuong phap

Trong d6 1 C. perfringens; 2 S. enterica; 3 S. aureus; RPA trong vi sinh thuc pham, dong thoi tao tién dé

4 P. aeruginosa; 5 L. monocytogenes va 6 B. cereus. phat trien cac bo kit phat hi¢n nhanh trong cac nghién
ctru tiép theo.

200 bp
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Rapid detection Clostridium perfringens by recombinase polymerase ampification (RPA)

Diem Hong Tran”", Lam Ngoc Ngan Anh'

'International University, Vietnam National University Ho Chi Minh City
2NTT Hi Tech Institute

“thdiem@ntt.edu.vn

Abstract Clostridium perfringens has been considered as one of pathogens contributing to foodborne illness
ranking only after Salmonella. C. perfringens is a Gram-positive, anaerobic bacterium, which can be abundantly
found in the wide range of places such as soil, animal intestine and frozen meat. C. perfringens causes food
poisoning in human with stomachache and diarrhea. In order to detect this pathogenic bacterium, several isolated,
cultured, biochemical methods as well as PCR technique could be performed under complicated processes which
is time-consuming. This also requires experienced technicians and an expensive thermal cycler. This study applies
RPA (recombinase polymerase amplification) isothermal nucleic acid amplification technique to rapidly detect
Clostridium perfringens. RPA has a short reaction time for target DNA replication, is performed at only one
temperature, and achieves high sensitivity and specificity. The results have established an accurate detection
procedure characteristic of C. perfringens in 25 minutes at 38 °C, 10 times more sensitive than PCR techniques,
creating a premise for direct detection. C. perfringens on food samples.

Keywords C. perfringens, RPA, isothermal
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