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Tom tit

Mat ong 12 thuc phdm ¢6 nguy co nhiém Clostridium botulinum gy ra bénh ngd doc
thit. Xét nghiém phét hién nhanh vi khuan nay déng vai trd quan trong trong viéc dam bao
vé sinh an toan thuc phém va gidm sat tinh hinh ngd ddc thuc phém. Do vi khuén c6 kha
ning ton tai & dang bao tir véi mat do thip, cdc phuong phép phat hién phai bat dau véi viée
nudi cdy tang sinh vi khuan trudce khi tién hanh xét nghiém. Piéu nay yéu cau thoi gian dai,
quy trinh chuan bi phirc tap, va ¢6 kha ning bo sét vi khuan do khéng c6 méi trudng chon
loc thich hop. Vi vay, muc tiéu cia nghién ctru 1a thiét 1ap dugc phuong phdp phét hién
nhanh Clostridium botulinum typ B truc tiép tir mat ong khong qua nudi cdy bang cch thu
nhan ADN tong s6 ding 1am khuén cho phan tmg khuéch dai doan gene ma héa doc t6 than
kinh botulinum BoNT/B. V&i 6 miu mat ong cung cip bdi Vién Vé sinh dich t& Trung uwong
dd cho két qua duong tinh bang PCR tir khuan lac sau khi ting sinh, ba phuong phép thu
nhan ADN sir dung kit tach chiét Exgene, séc nhiét va vi hat déu cho tin hiéu khuéch dai.
Hon nita, khi két hop v6i ki thuat khuéch dai dang nhiét qua vong lip LAMP, tong thoi gian
xét nghiém c6 thé duogc rit ngan xudng dudi 2 gior tir khi nhan miu. Ngoai ra, chiing toi nhan
thdy hién tugng trc ché phan tng PCR boi nén mau mat ong va khuyén nghi can pha lodng
ADN tir 5-10 1an. Bén canh wu diém vé mat thoi gian va quy trinh don gian, phuong phép
thu nhan ADN truc tiép tr mau mat ong con c6 tinh co dong cao, c6 thé thuc hién ngay tai
hién truong.

Tir khéa: tdach chiét ADN, LAMP, Clostridium botulinum, doc 16 than kinh, mdt ong.
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1. PAT VAN DE

Bénh ngd doc thit giy ra boi doc t6 than kinh botulinum do vi khuan Clostridium
botulinum tao ra c6 tri¢u ching d& nham 13n véi mot $6 hoi chirng than kinh hay bénh dot
quy [1]. Néu khong duge chan dodn chinh xdc kip thoi, bénh nhin ¢6 nguy co tir vong cao,
chi trong vong 48 gio, do doc td tac dong nhanh tdi hé than kinh trung vong dan dén liét co
van dong. Phuong phdp thir nghiém trén chudt sdng duoc coi 12 tiéu chuin voi vu diém cho
két qua d& nhén biét, tuy nhién, khong thé tién hanh trong diéu kién tai hién truong va do
yéu cau nghiém ngit vé k¥ thuat ciing nhu dao dirc, dang dan duoc thay thé bang cdc phuong
phédp sinh hoc phan tur [2]. Dya trén ADN cua vi khuén, cdc phan Ung khuéch dai chudi
polymerase (PCR) hay dang nhiét qua vong lip (LAMP, [3]) ¢6 thé cho két qua chi trong 30
phiit t&i vai gid, nhanh, an toan va kha thi hon so véi phuong phap nudi cdy thudng quy.
Van dé duoc quan tAm dbi v6i cac phuong phdp khuéch dai nay 12 thoi gian chudn bi va chét
luong ADN sir dung 1am khuén. Nén méu chira C. botulinum thudng 1a thyc pham giau dinh
dudng hay dat nhiém bao tir, v6i sb luong t& bao hién dién it, khé tach chiét va chira nhiéu
thanh phan c6 kha ning e ché phan tmg PCR. Nén méu trong nghién ciru, mat ong, di dugc
khang dinh vé nguy co nhidm bao tir C. botulinum [4]. Quy trinh nudi cdy ting sinh tiéu
chuin ddi voi nén miu nay c6 kha ning that bai, cho két qua 4m tinh gia do ham luong
duong cao, uc ché su phét trién cta vi khuan [5]. Vi vay, nghién ctru dat ra muc ti€u la thiét
1ap dugc quy trinh chuin bi ADN dau vao truc tiép tir mau mat ong tai hién trudng dé phuc
vu cho viéc phét hién doan gene ma héa doc to trong vong 1 gid khi két hop véi phuong
phap LAMP, hd trg chan doén tai chd va tam sodt nguy co nhidm khuan.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ciru
6 mau mat ong thu thap bdi Vién V¢ sinh Dich té Trung wong, dugc bao quan ¢ nhiét
d6 phong da c6 két qua nudi cay va khiang dinh bang PCR.
2.2. Phwong phap nghién ctiru
2.2.1. Tdch chiét ADN tong sé
2.2.1.1. Phuwong phdp tdch ADN bang Exgene Soil Mini kit (GeneAll, Han Quéc)

500 uL mat ong dugc bd sung thém 550 uL dém ly giai cing véi hat power beads va
vortex & tdc do cao nhét theo thang diéu chinh tc do trong 10 pht, sau d6 toan bd dung
dich duoc ly tim & toc d6 10.000 vong/phiit trong 10 phdt & nhiét dé phong dé thu dich noi.
Dich néi chira ADN dugc dua 1én cot ¢6 gédn mang silica, qua budc rira cot va hoa tan trong
30 uL dung dich EB.
2.2.1.2. Phwong phdp dong tan (ky hiéu la FT)

300 pL mat ong (gém 100 uL mAu mét ong gbc dd hoa tan vao 200 pL nude dé giam
d6 nhot) duoc 1am dong nhanh véi nito 16ng trong 1 phiit, sau d6 chuyén vao bé on nhiét &
100°C trong 1 phit. Qua trinh s6¢ nhiét duge thuc hién 5 1an. Toan bd dung dich duogc ly
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tam O toc d6 10.000 vong/phit trong 5 phit ¢ nhiét do phong dé thu dich ndi. 2 uL duoc
dung lam khu6n cho phan tng PCR hodc LAMP [6].
2.2.1.3. Phuong phdp phd vé té bao béi mdy ddnh hat silica (ky hiéu la vi hat B )

300 uL mat ong (da dwoc pha lodng 3 1an) dugce bd sung 0,15 g hat sillica ¢ kich
thudc hat 0,1 mm va thuc hién mdt 1an chu trinh séc nhiét véi nito 16ng va bé 6n nhiét nhu
da mé ta & muc 1.2 [7]. Toan bd miu sau d6 duge vortex & tde d6 cao nhit theo thang diéu
chinh tbc d6, xap xi 4.500 vong/phit trong vong 5 phit rdi ly tim voi tbe do6 10.000
vong/phiit trong 5 phit ¢ nhiét do phong dé thu dich ndi. 2 pL dugc dung 1am khuodn cho
phan img PCR hoac LAMP
2.2.2. PCR

MAu mat ong sau khi tich chiét dugc khuéch dai bang phan tng chudi polymerase
(PCR) va chu trinh nhiét da dugc nhém nghién curu tbi uu qua nhiéu 1an khao sat (Hinh 1).
Theo tinh todn ly thuyét, doan gen dich c6 kich thudc 240 bp dya trén trinh ty cap mdi duoc
thiét ké theo phan mém LAMP Designer (Optigene, Anh).

Hon hop thanh phﬁn phan ting PCR v&i téng thé tich 10 uL gém Sul Mastermix 2x
(Thermo scientific, M§); 0,4 uL cho mdi cip mdi dic hiéu bonrB/F3, bontB/B3 ndng d6 10
UM [8]; 2,2 uL H0; 2 uL. ADN khudn duoc tron déu rdi dit vio may PCR va tién hanh
chay theo chu trinh nhiét da thiét 1ap. San pham phén ng sau d6 dugc kiém tra bang dién di
trén gel agarose 1,5%.

04:00 00 :30

00:15 05:00

00:50

1x 30x 1x

Hinh 1. Chu trinh nhiét cho phdn vmg PCR sir dung cdp moi bont/B

2.2.3. Dién di

Sau khi két thiic phan tmg PCR, 5 uL san pham duoc tron déu v6i 1 pL dém nap mau
6X, tra trén giéng gel agarose 1,5% (dd duoc bo sung thudc nhuém Red safe (Intron Biology,
Han Qudc)) va chay trong dém TAE 1x (Biobasic, Canada).

Thang chuan ADN 1 Kb (Thermo Scientific, My) duoc dién di song song ciing véi
mau. Ban gel chtra cdc bing duoc quan sét trén mdy soi gel.
2.2.4. LAMP

Mau mat ong sau khi tach chiét duoc khuéch dai bang phan ing dang nhiét LAMP véi
b6 6 mdi dic hiéu & 63°C trong 30 phiit. Trinh ty cdc moi duge thé hién dudi Bang 1.

Thanh phan hdn hop phan tmg LAMP duoc sir dung nhu hudéng dan ctia nha san xuat
(Optigene, Anh) duoc tron déu rdi ddt vao mdy Genie IIT va tién hanh chay theo chu trinh

Tap chi Kiém nghiém va An toan thuc pham - tap 5, s6 2, 2022



Thiét Iap quy trinh xU Iy m&u mat ong dé thu nhén ADN tryc 1iép ...

nhi¢t da dugc nhém nghién ctru tdi wu qua nhiéu 1an khao sat. Két qua khuéch dai duoc thu
nhan va phan tich bang phan mém Genie Explorer.

Bing 1. Trinh tw bé 6 méi bontB [8]

bontB/F3 GCCAGTTTTAAATGAAAATGAGAC
bontB/B3 CTACTTTAATGCCATATAATCCATG
bontB/FIP CGCTTACATATTCTGGTTTTAATCATTTTGCATCAAGGGA

bontB/BIP TGTTCAAGAAAACAAAGGCGCAATTTTTAAGTTCATGCATTAATA
TCAAGGC

bontB/LF  GCATTATACCCCCGAAGCCT
bontB/LB  GTATATTTAATAGACGTGGATAT

3. KET QUA VA BAN LUAN
3.1. Thu nhin ADN tong s tir mdu mit ong

6 mau mat ong thu thip boi Vién Vé sinh Dich t& Trung wong ky hiéu tir H1 dén H6,
duoc bao quan ¢ nhiét 46 phong da c6 két qua nudi cdy va khang dinh bang phuong phép

PCR duoc tich chiét biang ba phuong phdp dé thu nhan ADN tong sb.

Bing 2. So sdnh cdc phwong phdp thu nhdn ADN truec tiép tir mdu mdt ong

Ph hdp tdch Thoi gi : .
wong pdp tac o1 gian U diém Nhurge diém
ADN tong so thuc hién

Phuwong phdp tdch Loai bé duoc tap Doi hoi hod chét, vat
ADN tir Exgene Soil 40 phit/ madu  chit vachatcékha  tu trang thiét bi, thoi
Mini kit ning trc ché PCR gian dai

Nhanh

5 DE thyc hién ,
Ph hdp FT 20 phit/ ma 4 Khong loai b¢ ha
wong phdp 0 phit/ mau Chi phi thép ong loai bo tap chat

Tinh co dong cao

Nhanh Can may moc, héa
Phwong phdp vi hat B 20 phiit/ mau D@ thyc hién chét phii hop, khong

Co dong loai bé tap chét

Theo quy trinh tdch chiét ctia nha san xuat Kit Exgene, dé hoan thanh mot mau can it
nhit 40 phiit, gip d6i so v6i hai phuong phdp con lai. Uu diém 16n nhét cua st dung kit 12
gitip cd dic ADN va g6p phan loai bo tap chat c6 kha ning trc ché PCR. Trong kit ¢6 céc
bude sir dung RNAase dé loai bd ARN va budc két tia loai bo xdc té bao, protein, chi giit
ADN hoa tan trong dung dich, sau d6 ¢6 budc rira, cudi cing méi gan 1én mang trén cot va
déy v6i dém hoa tan ADN, dam béao do tinh sach cia mau ADN sau khi tach chiét. Phuong
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phap sbc nhiét sir dung chu trinh déng-tan FT ¢4 chi phi thap nhat do khéng doi hoi héa chét,
mdy moéc chuyén dung, tinh co dong cao do céc thé hé mdy ly tim hién nay (spin) véi kich
thudc nho c6 thé dat t6i tc d theo quy trinh va van chuyén dé dang téi dia diém 1dy mau.
Tuy vay, ¢6 nhuoc diém 1a khong loai bo tap chat trong mAu.
3.2. Két qua khuéch dai ADN tir mAu mat ong bang phwong phap LAMP

Mau sau khi tdch chiét dugc kiém tra bang phuong phap khuéch dai dang nhiét LAMP.
Két qua thu dugc nhu ¢ Hinh 2.
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B

Hinh 2. Két qua LAMP véi cdc mau thu nhdn ADN bang phwong phdp FT va vi hat B.
A: Duong khuéch dai trén thiét bi LAMP. B: Thoi gian ghi nhédn dinh tin hiéu (phiit’gidy)

Tap chi Kiém nghiém va An toan thuc pham - tap 5, s6 2, 2022



Thiét Iap quy trinh xU Iy m&u mat ong dé thu nhén ADN tryc 1iép ...

6 mau mat ong ky hiéu tir HI dén H6 dugc tach chiét bang hai phuong phip dong tan
va phuong phdp phd v& té bao boi mdy dénh hat silica, khuéch dai bang phan ing dang nhiét
LAMP déu cho két qua duong tinh véi C. botulinum type B trong thoi gian dudi 60 phit.
Thoi gian ndm trong khoang twong ty nhu nghién ctru sir dung cip moi khuéch dai doan
gene ntnh [9]. Trén thé gi6i, typ A va B 1a hai loai pho bién nhat dugc phat hién & cdc ca
ngo doc thit ¢ tré so sinh ¢ lién hé téi mat ong, trong khi type E va F hiém gap hon [10].

Tuy nhién, mau duoc tich bang phuong phap dong tan da s6 c6 thoi gian ghi nhén tin
hiéu sém hon ~10 phiit so véi mau dugc tich bang phuong phép phd v té bao boi mdy danh
hat silica. Céc hat silica trong mau khi di chuyén véi téc d6 cao gip phai té bao vi khuédn s&
pha v& cau triic mang, gitp giai phéng ADN. Phuong phap sdc nhiét khong sir dung hat
silica nay ma chi dua vao viéc thay ddi nhiét do dot ngot dé phé v té bao da cho két qua
LAMP sém hon, nhu vy, c6 thé nhan thy viéc bd sung hat giai phéng duoc lugng ADN it
hon. Budc dau c6 thé két luan mau mat ong dugce tach chiét bang phuong phdp dong tan c6
hiéu qua cao hon phuong phdp pha v té bao bai mdy danh hat silica.

3.3. Su trc ché ciia nén miu mét ong téi phan ing PCR

MAu mat ong sau tich chiét bang hai phuong phép dong tan va phuong phap pha v
té bao boi mdy danh hat silica duoc khuéch dai bang phuong phap PCR véi cip mdi dic
hiéu bontB/F3, bontB/B3. Két qua thu dugc (Hinh 3A) cho thiy tat ca cdc mau khong xuat
hién doan biang dich mong mudn. Piéu nay cé thé do c6 hién tugng tc ché phan tmg PCR
bai nén mau mat ong. Vi vy, chiing toi di thuc hién thi nghiém pha loang ADN tir 2,5-5-
10 1an (Hinh 3B).
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NC MK PCH6:2,5 H6:5 H6:10 H6B:2,5 H6B:5

A B
Hinh 3. Két qud PCR madu mdt ong tdch chiét DNA tong sé bang hai phirong phdp FT va B.
A: Két qua trieée khi pha loang. PC: mau doi chimg dwong; NC: mau déi chimg am; MK: thang
chudn ADN). B. Két qud PCR mau H6 xir Iy véi phirong phdp dong tan (H6) hodc vi hat (H6B)
duoc pha loang theo ti l¢ 2,5, 5, 10 lan

Nhém nghién ctru dd chon ngéu nhién mau H6 dé thyc hién thi nghiém pha lodng ADN
theo ti 1& 2,5, 5, 10 1an. Két qua nhan thdy miu duogc pha lodng theo ti 18 10 1an cho bing
dich diing kich thudc du kién x4p xi 240 bp sang, rd nét hon so voi mau con lai va do sang
ctia bang ti 1¢ thuan voi hé s6 pha loang mau ADN (Hinh 3B, giéng H6:2,5 d¢én H6:10). Nhu
vdy, trong nén mau mat ong c6 thé ton tai chat gy trc ché phan tmg PCR va dugc giam di
mot phan khi pha lodng. Mau dugc xtr Iy bang phuong phdp vi hat khong xuét hién tin hiéu
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khuéch dai di dd pha lodng (Hinh 3B, giéng H6B). Theo két qua ¢ Hinh 3B, khi st dung
ciing phuong phép sdc nhiét ky hiéu FT, chi véi thao tic pha lodng mau di cho bang dam
nét hon dut theo 1y thuyét luong ADN ciing giam di, day 1a ddu hiéu cta viéc c6 mit chat tic
ché phan tng PCR c6 thé di duoc giam di qua pha lodng. Déi v6i phuong phép vi hat B,
bén canh sy c6 mat ciia chét tc ché, 1y do chinh 132 ADN thu nhan duoc khong du dé thay
bang khuéch dai.

Nhu vy, céc chét e ché c6 ban chit khac nhau can c6 phuong phép xir Iy phit hop
[11]. Pbi v6i nén mAu mat ong, chu trinh sdc nhiét phdi hop véi viée pha lodng miu c6 thé
hiéu qua d6i voi viéc giam d6 nhdt va anh hudng cia céc dudng fructose, glucose.

4. KET LUAN

Quy trinh xtr Iy mAu mat ong bang phuong phdp sdc nhiét lip lai cic budc dong-tan
két hop voi phuong phap khuéch dai déng nhiét LAMP cho phép phat hién gene ma héa doc
t6 ctia vi khuan C. botulinum trong vong 60 phut va c6 thé tién hanh tai hién trudng.
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Establishment of a rapid direct DNA preparation procedure for the detection
of Clostridium botulinum serotype B from honey
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Abstract

Honey is at risk of contamination with Clostridium botulinum that causes botulism.
Rapid detection of the pathogen in honey is important in food safety assurance and food
poisoning surveillance. C. botulinum is capable of forming spores at low concentration; thus,
regular detection methods must begin with an enrichment step before the main procedure.
This additional step requires long time, complicated preparation, and might fail due to
improper selective media. Therefore, this study aimed to establish a rapid detection
procedure for C. botulinum serotype B directly from honey without enrichment culture by
obtaining total DNA to use as template for the amplification of a fragment from botulinum
neurotoxin type B (BoNT/B) encoding gene. Using 6 honey samples provided by the
National Institute of Hygiene and Epidemiology with positive PCR results after enrichment,
all three DNA extraction methods including Exgene extraction kit, freeze-thaw cycling and
bead beating, showed amplification signals. Furthermore, when combined with the
isothermal loop-mediated amplification, the total time could be shortened to less than two
hours since collection. In addition, we observed PCR inhibition by the honey matrix and
recommended dilution of the sample 5-10 times for the reaction. With the advantages of
rapid and simple procedure, direct DNA extraction from honey could be used in field.

Keywords: DNA extraction, LAMP, Clostridium botulinum, neurotoxin, honey.
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