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Abstract

Botulinum neurotoxin (BoNT) is produced by the bacterium Clostridium botulinum
and some other bacterial strains such as C. butyricum and C. baratii. It is considered the
strongest toxin known to humans and can cause botulism. Botulinum neurotoxin can be fatal
in humans and most botulism cases are caused by type A and B toxins. In this study, the
research team used C. botulinum strains isolated from botulism poisoning cases in Vietnam,
which were identified to produce type A and B toxins, from which we successfully
transformed plasmids carrying genes specific for BONT type A and type B genes based on
the reference gene sequence according to TCVN 11395:2016. These plasmids were
successfully used as template DNA for PCR reactions. In the PCR reaction, plasmids used
to transform genes producing botulinum toxin types A and B have a detection limit of 10?
copies/pL. The study has fully verified the validation parameters, with 100% accuracy and
specificity.
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Producing positive control materials for template in PCR testing...

Tao nguyén liéu chimg duong ing dung trong thit nghiém PCR phat hién gen sinh
ddc to than kinh botulinum type Ava B

Ninh Thi Hanh, L& Vinh Hoa, Tran Hong Ba, Pham Vin Quan,
Lé Thanh Long, Pham Thi Loan

Vien Kiém nghiém an toan vé sinh thuc pham quoc gia, Ha Ngi, Viét Nam

Tom tit

Poc t6 than kinh botulinum (BoNT) dugc sinh ra béi vi khuan Clostridium botulinum
va mot sd ching thudc loai vi khuan C. butyricum va C. baratii hién duoc coi 1a chat doc
manh nhat ma loai nguoi biét dén. Poc td BoNT type A va type B 1a hai loai doc t6 phd bién
nhat duoc biét dén gy ngd doc cho con nguoi, nhiéu truong hop c6 thé din dén tir vong.
Nghién ctru nay dugc thuc hi¢n véi muc ti€u tao dugc nguyén liéu ching duong béng ky
thuat nhan dong va tmg dung trong thir nghiém PCR nham phét hién gen sinh doc t6 than
kinh botulinum type A va type B gitp chu dong trong phat hién, chan doan va diéu tri ngd
doc do BoNT gay ra. Nhom nghién ctru dya trén trinh ty doan gen tham khao trong TCVN
11395:2016 va ngan hang Genbank dé thiét ké ra hai cip mdi méi c6 cung nhiét do bét cap,
mdi cip mdi dic trung cho gen sinh doc t6 than kinh botulinum type A va type B. Trinh tir
toan bo doan gen dich sau khi bién nap thanh cong vao céc plasmid duoc sir dung 1am chimg
duong cho phan tng PCR. Bo chimg dwong duoc thiét 14p bang cach pha lodng theo cap sb
10 dai néng do tir 108 — 10* copies/pL véi do tinh sach A260/280 dat tir 1,6 + 2,2. Trong
phan tmg PCR sir dung plasmid bién nap thanh cong gen sinh doc t6 botulinum type A va
type B trng dung cho thiy c6 d6 nhay cao voi giéi han phat hién & 102 copies/uL, d6 chinh
xac, do dac hiéu va do nhay déu dat 100%.

Tir khoa: doc 16 than kinh, Clostridium botulinum, ngo doc, PCR.

1. PAT VAN DE

Clostridium botulinum (C. botulinum) 1a mét loai truc khuan hinh que, gram duong,
ky khi, 1ay nang lugng dé phat trién bang cach 1én men. Doc t6 than kinh botulinum (BoNT)
hinh thanh trong qua trinh phat trién dang bao tir ctia vi khuan C. botulinum, 13 chét doc
manh nhat ma loai nguoi timg biét dén cho t6i hién nay. Ngo doc boi doc td BoNT gay ra s&
khién dong vat hoac con nguoi roi vao trang thai té liét biéu hién qua céc tri¢u ching li¢t
mém do su e ché dan tmyén tin hiéu than kinh, gdy ra hau qua nghiém trong de doa tinh
mang con ngudi [1, 2]. Dua trén tinh dic hiéu khang nguyén cta doc t6 duoc tao ra, co bay
type doc t& botulinum dugc biét dén (type A dén G), trong d6 doc t6 type A va B duogc biét dén
14 nguyén nhan chinh gay tir vong & nguoi va hau hét nhiing ca ngd doc o tré so sinh [1, 2, 3].

Tinh dén thoi diém hién tai, tiéu chuan vang dé phét hién sy c6 mat cia vi khuén C.
botulinum va doc té BoNT 1a phuong phap nudi cay truyén thong két hop phat hién doc t6
than kinh bang thir nghiém doc tinh trén chudt. Phuong phap nay co do nhay cao tir 10 - 30
pg doc td trong mau thir nghiém nhung thoi gian tién hanh kéo dai va phai ddi mat véi van
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dé dao duc va quyén dong vat do str dung dong vat 1am thi nghiém [4]. Bang k¥ thuat sinh
hoc phan tir, PCR cung cAp mot giai phap thay thé nhanh chéng cho sang loc ban dau dbi
v6i cac chung vi khuan ho Clostridia san sinh doc t5 BoNT [5, 6]. Tuy nhién, qua trinh thyuc
hién phan tmg PCR trong phat hién gen sinh doc t6 than kinh botulinum tai cac phong thir
nghiém trong nudc gip nhiéu khé khin do ngudn cung tng mau chuan chtng duong ton tai
nhiéu han ché vé mit chi phi, thoi gian thong quan va c6 nhimg nguy co trong an toan sinh
hoc phong xét nghiém khi chimg dwong hién nay déu sir dung tir cac chung C. botulinum
mang gen sinh doc t6. Chinh vi vdy, huéng nghién ciru tao nguyén liéu ching duong tng
dung trong thtr nghiém PCR nham phat hién chinh x4c C. botulinum mang gen sinh doc t6
than kinh botulinum type A va type B cho phép chii dong vé nguén mau chuan ching duong
co s trong thiét ké, danh gia k¥ thuét ciing nhu khac phuc dugc nhitng doi hoi khit khe vé
an toan sinh hoc khi thao tac truc tiép véi mau cé nguy co.

Tinh dén nay, cac nha khoa hoc trén thé gi6i da nghién ciru va sang loc ra cac trinh tu
DNA c6 thé dua vao st dung trong thuc tién dé phat hién vi khuan C. botulinum hay gen
sinh dc t6 than kinh botulinum [7, 8] str dung phuwong phap PCR hay phwong phap real-
time PCR [9, 10]. Cac tac gia Lindstrom, Fenicia va Yoon cting cc cong su da thiét ké cac
trinh ty moi dic hiéu dua trén trinh tu gen quy dinh trinh ty protein cia cac type doc td than
kinh botulinum duoc cong bé trén ngan hang trinh ty gen thé gidi (GenBank) [7]. Céc nghién
ctru nay di duoc trich dan va cong nhan bdi cac t6 chirc an toan thyc pham nhu FDA [11].
Céc nghién ctru nay da nghién ctru tinh sang loc str dung ching chuan tir ngan hang ching
chuén thé gi¢i ATCC ciing nhu cac chung C. botulinum dwogc phan 1ap tir nhiéu vu ngd doc
trén toan thé gi61 (Nhat Ban, Pan Mach, ...) dé xac dinh do nhay va do dac hi¢u cua trinh ty
moi dugc thiét ké.

Céc nghién ctru trén 1a ngudn thong tin tham khao tin ciy vé6i cac trinh tu tiém ning
dé dua vao trong nghién ctru tao ching duong ctua nhom dé tai véi két qua dat gidi han phat
hién & muc 102 bao ti/mau véi cac vi khuin mang gen sinh doc t BoNT type A, E, F va
10* bao ti/mau véi cac vi khudn mang gen sinh doc t6 BoNT type B khi str dung phuong
phap PCR [8].

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Pdi twong/ vat liéu nghién ciru

Cac chung C. botulinum phan 1ap dugc trong cac vu ngd doc do pate chay va bin riéu
chay nam 2020-2021 di dugc dinh danh bang ky thuat MALDI-TOF hodc giai trinh tu gen
va dugc luu gitr tai Vién Kiém nghiém an toan vé sinh thuc phérn quéc gia.
2.2. Héa chit, chiing chuin
2.2.1. Héa chat, dung cu va thiét bi

Nghién ciru sir dung cac hoa chat chinh sau: Cooked Meat Medium (BD, My), BHI
broth (Merck, Duc), PCR Master Mix 2X (Thermo), thang DNA kich thudc tir 50 bp dén
1.000 bp (Thermo), Agarose (Thermo), thudc nhuém DNA (Intron), Pém TAE 1X
(Thermo), bo kit tach chiét DNA - GeneJET Genomic DNA Purification (Thermo), vector
nhan dong pGEM-T (Promega), Bo kit QIAprep® Spin Miniprep (QIAGEN), b0 kit tinh
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sach “ExoSAP-IT™ PCR Product Cleanup Reagent” (Thermo), by BigDye® Terminator
Sequencing Kit v3.1 (Thermo). Cac hoa chat con lai déu dap tmg yéu cau ding cho nghién
ctru sinh hoc phan tur.

Céac may moc va trang thiét bi chinh dugc dung trong nghién ciru bao gdom: may PCR
S1000 (Biorad), may ly tim lanh Hettich MIRKO 220R (Hettich, Puc), thiét bi dién di ngang
(Biorad), may do quang ph6 Nanodrop (Thermo), hé théng chup anh gel Geldoc (Biorad),
hé thong may giai trinh tu SeqStudio Genetic Analyzer 3500 (Biosystems®, M¥).

2.2.2. Chiing chudn

Nghién ctru sir dung cac chung chuan Clostridium botulinum type A, B; Clostridium
botulinum type B; Clostridium botulinum type E; Clostridium botulinum khong mang gen
sinh doc t6 phan lap duge trong cac vu ngd doc do pate chay va bun riéu chay nam 2020-
2021. Ngoai ra, 13 chung cac loai vi khuan khéc ciing duoc dua vao nghién ciru (Bang 1).

Bdng 1. Danh myc ching chuan

S6 Type gen doc t6 than kinh

Nhém STT Céc chiing lwgng  botulinum thir nghiém
ching Type A Type B
I 1. C. botulinum type A & type B # 1 X X
C. botulinum type B # 1 X X
Il 3. Clostridium botulinum khéng mang 1 X X
gen sinh doc t6 ?
4. Clostridium botulinum type E ? 1 X X
5. Clostridium perfringens ATCC 13124 1 X X
6. Clostridioides difficile 1184 (A-B+) ? 1 X X
7. Clostridioides difficile 2365 (A+B+) ? 1 X X
8. Bacillus subtilis ATCC 6633 1 X X
9. Bacillus cereus ATCC 10876 1 X X
10.  Escherichia coli ATCC 25922 1 X X
11.  Salmonella enterica subsp. enterica 1 X X
serovar Enteritidis ATCC 13076
12.  Listeria monocytogenes ATCC 19115 1 X X
13.  Enterococcus faecalis ATCC 29212 1 X X
14.  Staphylococcus aureus ATCC 25923 1 X X
15.  Pseudomonas aeruginosa ATCC 27853 1 X X
16.  Aspergillus niger ATCC 16888 1 X X
17.  Saccharomyces cerevisiae ATCC 9763 1 X X

2 Céac chung phan ldp da dwge dinh danh bang ky thugt MALDI —TOF hodc ky thugt gidi trinh tie
gen dé xdc dinh loai va xdac dinh gen sinh doc to trueée khi tién hanh thiz nghiém.
ATCC bé sweu tap chung chudn tgi Vién Kiém nghiém an toan vé sinh thyc pham quoc gia.
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2.3. Phuong phap nghién ctru
2.3.1. Phwong phdp chudn bi mau thir va tach chiét DNA

* Chuan bi miu thir

Téng cong c6 17 ching duge dua vao phuc vu cho nghién ciru (Bang 1). Cac ching
Clostridium botulinum mang gen sinh ddc té type A, type B, type E va chung Clostridium
botulinum khong mang gen sinh doc t6 dugc nudi ting sinh trén moi trudng canh thang
Cooked meat, i 18-24 gid trong diéu kién ki khi (80% N3, 10% CO3, 10% Hy) & 37°C.

Céc chung Clostridium perfringens, Clostridioides difficile dugc nudi cay trén méi
truong canh thang Thioglycolate (Merck, Pirc), t 18-24 gio trong diéu kién ki khi & 37°C;
cac chung Aspergillus niger, Saccharomyces cerevisiae nuéi trén méi trueong canh thang
Sabouraud (BD, M¥), u 72 gio ¢ 25°C. Tat ca cac chung con lai duoc nudi cay trén moi
truong canh thang BHI (Brain Heart Infusion broth), u ¢ 37°C trong 18-24 gio.

* Phuong phap tach chiét DNA

DNA tdng s6 dugc tach chiét tir cac dich chung nuéi cay ting sinh qua dém theo quy
trinh cua bd kit GeneJET Genomic DNA Purification. Nong do DNA tong s6 cua C.
botulinum duoc dinh lwong bang may nanodrop tai bude sdng 260 nm. Dung dich chira DNA
dugc bao quan & nhiét do -20°C cho dén khi sir dung.

2.3.2. Ky thuat PCR

* Thiét ké moi

Dua trén trinh tu gen BoNT da duoc cdng b trén co so dit lidu trinh tuw GenBank
(https://www.ncbi.nlm.nih.gov/gene/) dé thiét ké hai cip moi méi dic hiéu cho C.
botulinum type A va type B. Céc cip moi dugc chon tir cac ving khong twong ddng caa
gen BoNTtype A va B bing cach st dung phan mém primer-blast:
https://www.ncbi.nlm.nih.gov/tools/primer-blast/.

* Nhan ban doan gen sinh doc t6 than kinh botulinum type A va B bang PCR

Thanh phan cho mdi phan tmg bao gdm PCR master mix 2X, 10 pM moi xudi va 10
uM mdi nguoc, DNA khuén (ndng do tir 100 - 200 ng), tong thé tich phan tng 1a 20 pL.
Chu trinh nhiét cho phan tng st dung mdi CbA3 va mdi CbB3 duoc thyc hién theo trinh tir
dua ra trong TCVN 11135:2015 [12] ¢6 diéu chinh nhiét 6 gan mdi nhu sau: 95°C - 10 ph(t
dé bién tinh DNA, tiép ndi 40 chu ki gdm 3 budc: i) bién tinh DNA ¢ 95°C - 40 gidy; ii) gan
mdi & 55°C - 40 gidy; iii) kéo dai chudi & 72°C - 40 gidy. Cudi cting, hdn hop dugc it & 72°C,
10 phut dé dam bao tat ca cac doan DNA dang dugc téng hop déu hoan tat, sau d6 cac mau
dugc giit & 4°C dén khi phan tich.

* Panh gia hiéu ning cap moi

Bang viéc str dung khuén DNA dugc tach chiét tir 17 chiung nghién ciru (Bang 1), thuc
hién xac nhan, danh gia hiéu ning cip mdi bang phép thir chon loc muc tiéu va phép thir
chon loc loai trir. Thiét ké thi nghiém dua trén TCVN 11135:2015 [12]. San phém nhan ban
gen bang k¥ thuat PCR dugc kiém tra bang dién di DNA trén gel agarose 1,5% bo sung
Redsafe 20.000X dé kiém tra két qua.
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2.3.3. Nhén dong doan gen ma héa déc t6 than kinh botulinum type A va B

San phiam PCR nhén ban doan gen BoNT type A va BoNT type B sau khi duoc kiém
tra trén gel agarose 1,5%, duoc st dung dé gan truc tiép vao vector nhan dong pGEM-T
Easy (Promega). Thanh phan ciia phan tng gin san pham PCR vao vector dau T trén tong
thé tich 10 pl nhu sau: 2 pL san pham PCR, 1 uL T4 DNA ligase, 5 uL T4 DNA ligase buffer
2X, 1 pL vector pGEM-T Easy (50 ng) va 1 pL nuéc loai ion khir tring. Hon hop dugc 0 &
4°C qua dém va sau d6 dugc bao quan & nhiét do -20°C. Tiép theo, vector pGEM-T Easy
mang doan chén dugc bién nap vao té bao E. coli TOP10 bang phuong phap soc nhiét, thé
bién nap duoc chon loc bang phuong phap khuan lac xanh - tring trén dia Petri chira moi
truong TSA ¢6 bd sung 50 pg/mL ampicillin + 100 mM IPTG (0,1 M) va 20 uL X—Gal (50
mg/mL), u ¢ 37°C trong 18 - 20 gio.
2.3.4. Ky thudt PCR va gidi trinh tw doan gen - Sanger sequencing kiém tra doan gen dich

* Ky thuat PCR kiém tra doan gen dich trén plasmid

Céc khuan lac tring duoc hinh thanh trén dia thach TSA duogc coi 1a vi khuan E. coli
bién nap thanh coéng voi plasmid c6 chira gen BoNT type A va BoNT type B. Thu 01 khuan
lac bang que cdy va cho vao 10 mL dung dich BHI 16ng ¢6 b sung ampicillin véi ndong do
50 pg/mL. Hon hop duge dit qua dém ¢ 37°C. Cac budce tach plasmid duge thuc hién theo
b kit QIAprep® Spin Miniprep theo nguyén li ly giai bang kiém. Khuoén DNA cua plasmid
dugc PCR kiém tra sy c6 mat cia DNA dich va DNA pUCI19 cuaa vector pGEM-T Easy
nham xac minh qua trinh bién nap thanh cong bang viéc sir dung cac cip mdi CbA3, CbB3
va cap moi pUC19 “pUC19-For (5' GCT GCA AGG CGA TTA AGT TG 3'), pUC19-Rev
(5' GTT GTG TGG AAT TGT GAG CG 3')”. San pham ctia phan tmg PCR dugc dién di
trén gel agarose 1,5% bo sung Redsafe 20.000X dé kiém tra két qua.

* Giai trinh tir doan gen — Sanger sequencing kiém tra doan gen dich

Kiém tra trinh tu ctia doan gen dugc bién nap vao plasmid theo quy trinh cta bo kit
BigDye® Terminator v3.1 Cycle Sequencing Kit Protocol. (PN 4337035) (ThermoFisher).
Sau khi kiém tra va két qua cho thiy c6 sy c6 mit cua vector pUC19 trén plasmid bang dién
di trén gel agarose 1,5%. Thuc hién giai trinh ty doan gen duoc bién nap vao plasmid bang
viée sir dung cap moi pUC19 dé so sanh do twong dong ciia doan gen dich BoNT type A va
BoNT type B véi ngan hang genbank. Trinh tu DNA tuwong tmg véi timg gen dich dugc tién
hanh so sanh véi dir liéu cua ngan hang gen My (https://blast.ncbi.nlm.nih.gov/Blast.cgi).
2.3.5. Xdc dinh cdc théng so cia nguyén liéu chimg dwong — Plasmid mang doan gen BoNT
type A va Plasmid mang doan gen BoNT type B bang phan iing PCR

Céc thong s6 bao gdm gidi han phat hién (LOD), d chinh xac (accuracy-AC, > 90%),
do dac hi¢u (Specificity- SP, > 90%), d nhay (sensitivity-SE, > 90%) dugc xac dinh dua
trén cac cong thurc sau [13 - 14]:

D0 chinh xac AC= TP+TN x100
Do dac hiéu SP = _ TN x100
TN+FP
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Do nhay SE = % x100
+

Trong d6: TP (True Positive): Duong tinh dung (Mau chimg c6 két qua dwong tinh,
két qua phan tich cho két qua duong tinh)
FP (False Positive): Duong tinh gia (Mau chimg c6 két qua am tinh, két qua phan
tich cho két qua duong tinh)
FN (False Negative): Am tinh gia (MAu ching c6 két qua duong tinh, két qua
phan tich cho két qua am tinh)
TN (True Negative): Am tinh ding (Mau chimg c6 két qua am tinh, két qua phan
tich cho két qua 4m tinh)
N =TP + FP + FN + TN: Tong s6 cac két qua
S6 lugng ban copy/uL dugc tinh dya trén nong d6 DNA do duoc theo méay do
NanoDrop. Cong thtrc tinh nhu sau:
khdi lwong (ng) x 6.022x1023
chiéu dai (bp) x 1x10° x 650
LOD = ndng do DNA ma ¢ d6 ¢6 it nhat 90% mau phan tich c6 két qua duong tinh.

copies =

3. KET QUA VA BAN LUAN

3.1. Thiét ké cip mdi

Dua trén trinh tw gen BoNT type A va type B di duoc cong bd trén ngan hang GenBank
cua C. botulinum type A (mé truy cap X52066.1) va C. botulinum type B (mé truy cap
Z11934.1) thi hai cip moi méi, mdi cip mdi dic hiéu cho C. botulinum sinh doc t type A va
C. botulinum sinh ddc t6 type B dé duoc thiét ké bang viée sir dung phan mém primer-blast
(Béng 2).

Bdng 2. Trinh tu cap moi dac hiéu cho doan gen sinh déc t6 than kinh botulinum type A va B

Tm Kich thwéc

Type  Mbdi Trinh tw (5" - 3") ¢C)  amplicon (bp) Vitrigen % GC
A CbA3Fw TACGCGAAATGGTTATGGCT 57,68 112 602 - 620 45,00
CbA3Rv TTTGCCTGCACCTAAAAGAGG 58,76 712-692 47,62
B CbB3Fw TAATCCAGGAGAAGTGGAGCG 59,24 146 485505 52,38
CbB3Rv GCATTATACCCCCGAAGCCT 59,60 630 - 611 55,00

3.2. Panh gia hiéu ning cip moi véi diéu kién phan ving PCR khuéch dai cac doan gen
dic hiéu cho vi khuin C. botulinum mang gen sinh ddc t6 type A va type B

Céc mau DNA tong s6 tach tir 17 ching (Bang 1) ¢6 ndng d6 nam trong khoang (15,91
— 38,5) ng/uL véi ti s6 A260/A280 nam trong khoang (1,6 — 2,2). Cac mau dugc dung 1am
khuén cho phan tng PCR vai cac cap méi dic hiéu cho gen sinh doc td type A va type B dé
danh gia hiéu niang cip mdi véi tidu chi duoc lya chon 1a “Phép thir chon loc muc tiéu va

phép thir chon loc loai trir”.
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3.2.1. Két qua phép thi chon loc myc tiéu

Phép thir chon loc muc tiéu cia phuong phap duoc tht nghiém véi 01
chang Clostridium botulinum mang gen sinh doc té type A va type B va 01
chang Clostridium botulinum sinh doc té type B (Bang 1 — Nhom 1). Két qua duoc thé hién
tai Hinh 1.

146 bp
112bp

Hinh 1. Pién di d6 san pham PCR trong phép thiz chon loc dirong (Giéng: 1. DNA ladder
50bp; 2- 3. San phdm PCR khuén DNA ching C. botulinum type A & B vdi cap moi CbA3
va CbB3; 4-5. San pham PCR khudn DNA ching C. botulinum type B véi cigp méi ChA3 va
CbB3; 6. Poi ching am).

Két qua trong Hinh 1 cho thy bang nhan ban co kich thudc phd hop véi dit ligu xay
dung duoc bang cong cu Primer Blast. Cu thé, chung C. botulinum type A & B cho két qua
mot bang nhan ban kich thuéc 112 bp khi dung cap mdi CbA3 dic hiéu cho gen BoNT type
A va mot bang 146 bp khi dung cap moéi CbB3 dic hiéu cho gen BoNT type B. Chung C.
botulinum type B cho mét biang 146 bp khi dung cip mdi CbB3 dic hiéu cho gen BoNT type
B. Tur két qua phép thir chon loc muc tiéu, nhém nghién ciu lya chon san pham PCR khuén
DNA chuang Clostridium botulinum mang gen sinh doc td type A va type B dé st dung lam
nguyén liéu tao chirng duong cho cac nghién ciru tiép theo.

3.2.2. Két qud phép thir chon loc loai triv

Phép thtr chon loc loai trir cia phuong phap dugc thir nghiém trén 15 chung vi sinh
vat khong phai dich (Bang 1 - Nhom II). Két qua cho thay khong quan sat duoc cac phan tng
chéo cua cap moi véi cac vi khuin khong phai dich, chi tiét thé hién tai Hinh 2 va Hinh 3.

112 bp

1 2 3 4 5 6 7 SE9IOEHE12 13 14 15 16 17 18

Hinh 2. Bién di d6 san pham PCR trong phép thir chon loc logi trir sir dung ching khéng
phdi dich va cdp moi CbA3 (Giéng 1. DNA ladder 50bp, 2-16. San phdm PCR khuén DNA
chiing khéng phdi dich - ¢é tén twong vmg STT 3 — 17 ciia Bdang 1 véi cip moi ChA3; 17.
Poéi chitng dm; 18. Poi chitng dwong)
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1 2 3 4 §5 6 7 :8 9 100 11" 1201314815816 17 18

Hinh 3. Pién di dé san pham PCR trong phép thiz chon loc am, si dung ching khong phdi
dich va cap moi CbB3 (Giéng 1. DNA ladder 50bp; 2-16. San phdm PCR khu6n DNA
chuing khéng phdi dich - ¢6 tén twong vmg STT. 3 — 17 cua Bang 1 véi cap maoi CbB3; 17.
Péi chitng dm; 18. Péi chitng dirong)

Tur két qua danh gia phép thtr chon loc muc tiéu va phép thir chon loc loai trir cho thay
cac cap moi thiét ké mang lai cac san pham khuéch dai sic nét va kich thudc pha hop véi dir
liéu xay dung duoc bang cong cu Primer Blast va két qua ciing cho thay khong quan sat duoc
céc phan ing chéo cua cap moi véi cac khudn DNA cuaa ching vi khuan khong phai dich.
Do d6, cap mdi CbA3, CbB3 va chu trinh nhiét dugc lya chon st dung cho cac thir nghiém
vé sau trong nghién cuu.

3.3. Két qua nhan dong cac doan gen diic hiéu cho vi khuan C. botulinum mang gen
sinh ddc té type A va type B

Cac doan gen CbAS3 kich thudc 112 bp va CbB3 kich thudc 146 bp sau khi dugc nhan
ban bang PCR, s& duoc gan vao vector nhan dong pGEM-T Easy va bién nap vao té bao kha
bién E. coli chung TOP10. Két qua nudi ciy cac hdn hop bién nap qua dém cho thay c6 su
Xuat hién caa khuan lac mau trang, 1a cac khuan lac E. coli di bién nap thanh cong vector
plasmid pGEM-T Easy va di gin thanh céng doan gen nhan dong vao giita trinh tu gen lacZ.
Dé xac dinh tinh hiéu qua caa viéc nhan dong, DNA plasmid tir mot vai khuan lac tring
duogc tach chiét va kiém tra sy c6 mat caa vector cing véi hai gen CbA3, CbB3 bang PCR
sir dung cap mdi dic hiéu. Két qua duoc chi ra ¢ Hinh 4.

400 bp

Hinh 4. Két quda bién nap hai plasmid mang doan gen CbA3 va CbB3 (A. Giéng: 1. DNA
ladder 50kb; 2-3 (phdan ing PCR si dung moi pUC19) 2. Plasmid pGEM-T Easy gdn doan
gen CbA3; 3. Plasmid pGEM-T Easy gcn doan gen CbB3; 4. doi chiing &m; B. Giéng: 1.
DNA ladder 50kb; 2-3: (phan iing PCR s dung moi ChA3) 2. déi chitng dwong; 3.
Plasmid pGEM-T Easy gdn doan gen CbA3; 4-5: (phan #ng PCR si dung mai CbB3) 4.
Péi chitng dwong CbB3; 5. Plasmid pGEM-T Easy gan doan gen CbB3; 6. Poi chiing am)
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Két qua dién di (Hinh 4. A va B) cho thiy mau sir dung khuén plasmid gan doan gen
CbA3 véi cap méi dic hiéu vector pGEM-T Easy - pUC19 cho mét bing sang rd ¢ kich
thudc phi hop véi tinh toan Ii thuyét 1a 412 bp va khudn plasmid nay vai cap moi dac hiéu
cho gen CbA3 cho mot bang sang 1 c6 kich thudc 112 bp. Tuwong tu, mau sir dung khudn
plasmid gan doan gen CbB3 vai cap mdi dic hiéu cho vector pGEM-T cho mot bang sang
1 ¢6 kich thudc khoang 446 bp phl hop véi tinh toan Ii thuyét va véi cap moi dac hiéu cho
gen CbB3 ciing cho mét bang sang ro voi kich thudc 146 bp.

Cac két qua trén chung to rang ching t6i di nhan dong thanh cong doan gen CbA3
kich thudc 112 bp va doan gen CbB3 kich thuéc 146 bp vao vector pGEM-T Easy. Cac
plasmid téi t6 hop nay duoc sir dung lam nguyén liéu cho cac nghién cau tiép theo.

Pé khang dinh chac chin doan DNA cua gen CbA3 va CbB3 trong vector tai to hop
nhan duoc chinh xac 1a hai gen mong mudn, DNA tai t6 hop mang hai gen nay duoc tach
chiét, tinh sach véi s6 lwong 16n du dé giai trinh ty nucleotide bang phuong phap Sanger. Két
qua giai trinh tw va so sanh véi trinh ty tham chiéu trén NCBI duoc thé hién trong Hinh 5.

C  Clostridium botulinum botA gene for type A neurotoxin D C.botulinum BotNT/B gene for botulinum neurotoxin type B
Sequence I0: X52066.1 Length: 4292 Number of Matches: 69 Sequence 10: Z11934.1 Length: 635 Number of Matches: 1
Range 1: 605 to 710 GenBank Graphics ¥ Next Match Range 1: 331 to 466 GenBank Graphics
;Clkmts{ 102) ;'e:ss ‘l:DSK; iOéjW%‘, 5,’106{%', ;IX;S.“P\LS ;46 bits(133) 4e 75 173“‘:‘36[99‘\:] 0 :m {0%) PJS ;lus
Query 1 ccmr}nmqsc(rgTAcmucnupumcccucmmcmmarm 60 Query 1 CAGGAGAAGTGGAGCG GGTATTTTC ccmmn{unmcmtcmeot 60
soict 6o (PSSR AHEMALFHRAHHISLLEALLHHFRACAHER H ees Sbict 331 Mc‘nLcrwch&* HHEUAHHAUHERE 390
Query 61  GAGGAGTCACTTGAAGTTGATACAAATCCTCTTTTAGGTGAGGCA 106 Query 61  CAGTTTTCAATGAARATGAGACTATAGATATAGGTATACAAMTCATTTTGCATCAAGGG 120
sojct 665 CAUAHUCHUMHUHEHEHHEHA. o spict 301 CAHHHAHAAKHEASA AL aso

Query 121 AAGGCTTCGGGGGTAT 136

swice 51 MBLHURIH es

Hinh 5. Két qud gidi trinh tu doan gen (C. doan gen ChA3; D. doan gen CbB3; Query. trinh tir
gidi trinh tu plasmid twong vmg; Sbjct. trinh t doan gen tham chiéu trén thur vién gen NCBI)

Két qua giai trinh tu doan gen cho thay su tring khép cao (> 99,9%), diéu nay dam
bao rang trinh ty doan gen duoc bién nap vao cac plasmid la c4c trinh tu dich CbA3 va CbB3
ma nhém nghién ctru dat ra.

Nhém nghién ciru thuc hién so sanh giira tha nghiém PCR sir dung DNA tng sé tach
chiét tir vi khuan C. botulinum mang gen BoNT type A va BoNT type B va plasmid da dwoc
bién nap gen. Két qua so sanh gitra cac san pham PCR dugc thé hién trong Hinh 6.

Két qua & Hinh 6 cho thiy bang DNA cta san pham PCR cho két qua twong duong
gitta DNA tong sé & nong do6 gbc (10°%) va plasmid duoc bién nap doan gen dic hiéu ¢ nong
d6 108 — voi plasmid CbA3, CbB3. Két qua nay chung to viéc st dung plasmid lam ddi
chimg dwong c6 thé cho hiéu qua tuong ty vai viéc sir dung DNA téng s6 tach chiét tir dich
tang sinh vi khuan C. botulinum.

3.4. Xac dinh cac thdng sé caa nguyén liéu chirng dwong — Plasmid mang doan gen
BoNT type A va Plasmid mang doan gen BoNT type B bing PCR

Nhém nghién cau thuc hién xac dinh cac théng sé tham dinh theo CAC/GL 74-2010
[14], thim dinh phwong phap trong phan tich hoa hoc & vi sinh vat [13], cac thong sb can
tién hanh xac dinh bao gém: Gidi han phat hién, d chinh xac, d6 nhay va d¢ dac hiéu.
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146 bp
112bp

Hinh 6. Két qua so sanh véi mau DNA téng so

Giéng: 1: DNA ladder 50bp; 2-8 (san pham PCR ciia doan gen CbA3) 2: DNA téng
s6 (10°); 3: DNA téng s6 (102); 4: DNA téng sé (10™); 5: Plasmid CbA3 (108 copies/pL);
6: Plasmid CbA3 (10° copies/uL); 7: Plasmid CbA3 (10* copies/uL); 8. Péi chirng am; 9-
15 (san pham PCR ciia dogn gen CbB3) 9: DNA tong so (10°); 10: DNA téng sé (10%); 11:

DNA téng sé (10™); 12: Plasmid CbB3 (108 copies/pL); 13: Plasmid CbB3 (10°

copies/pL); 14: Plasmid CbB3 (10 copies/pL)

3.4.1. Xdc dinh gioi han phat hién cua phwong phdp thir

Gidi han phat hién ciia phuong phap (LOD) dugc tinh theo ndng d6 DNA thap nhat
trong mau, tai d6 c6 tdi thiéu 90% mau cho két qua dwong tinh. Bé xac dinh LOD, DNA tir
1uL DNA c¢6 sb luong ban copy khac nhau: 10° 108, 107, 108,10° 10% 10%, 10% 10*
copies/pL duoc dung 1am khudn trong phan tng PCR sir dung cip mdi dic hiéu nhan gen
BoNT type A va type B. Két qua thu dugc thé hién trong Hinh 7.

112bp

Hinh 7. Két qua khdo sat gidi han phat hién ciia phirong phap PCR véi cac nong do
plasmid khac nhau cua plasmid CbA3 va CbB3 (10-10° copies/uL) (A. plasmid CbA3 - B.
plasmid CbB3. Giéng: 1: DNA ladder 50bp; 2: 10° copies/uL; 3: 10° copies/pL; 4: 10
copies/pL; 5: 108 copies/uL; 6: 10° copies/uL; 7: 10* copies/uL; 8: 10° copies/pL; 9: 10?
copies/uL; 10: 10* copies/uL; 11: d@si chirng am).
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Két qua dién di (Hinh 7. A, B) cho thiy bing nhan ban DNA dic hiéu cho gen BoNT
type A voi kich thude 112 bp va bang nhan ban DNA dac hiéu cho gen BoNT type B voi
kich thudc 146 bp co d6 dam va sang giam dan theo luong khuon plasmid, dén gié tri 10
copies/pL thi khong phét hién duoc bang trén gel dién di. Nhu vay, tir cac diéu kién phan
rng ma nhom nghién ctru da thiét lap, chang toi xac dinh duoc gisi han phat hién caa phuong
phap. Nong d6 plasmid & muc 10% copies/pL 12 nong d6 thap nhat ma phuong phap thir ny
c6 thé phét hién dugc sy cd mit ciia gen BoNT type A va type B.

Pé xac nhan gia tri LOD, phan tng duoc lap lai 10 1an tai nong do plasmid & mac 102
copies/pL, két qua thu duge duoc thé hién trong Hinh 8.

112 bp

146 bp

Hinh 8. Két qua dién di trong 10 lan Idp lai phdn itng PCR, méi phdn ng
chira 102 copies/pL plasmid CbA3 va CbB3
A. plasmid CbA3 B. plasmid CbB3. Giéng: 1: DNA ladder 50bp; 2-11: 107 copies/uL
plasmid CbA3 - ChB3; 12: doi chitng dm; 13: doi chirng dirong

Két qua lap lai 10 lan thir nghiém & nong do 107 copies/pL cua doan gen BoNT type
A va type B cho thay ti 18 phan trim phét hién trén bang dién di 1a 100%. Do d6, giéi han
phét hién (LOD) ctia phwong phap 14 102 copies/uL. Két qua ciing twong dong véi cac nghién
ctru trén thé gidi, cho kha nang phat hién gen sinh doc t6 than kinh botulinum type A va type
B & gi6i han phat hién 102 copies/uL [5-10].
3.4.2. Bj chinh xac (AC), do dac hiéu (SP) va do nhay (SE)

Dé xéac dinh cac thdng sé d6 chinh xéac, d6 dac hiéu va d6 nhay cia phuong phép th,
hai nhdm mau duoc dua vao thir nghiém PCR:
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- Nhém | — Bang 1: bao gém céc chang vi khuan Clostridium botulinum: vi khuan
Clostridium botulinum type A va type B (m4 671), vi khuan Clostridium botulinum type B
(ma Cb) (chung Clostridium botulinum phan 1ap tir c4c vu ngd doc da dugc dinh danh bang
ky thuat MALDI-TOF hoac giai trinh tu gen).

- Nhém Il — Bang 1: bao gém céac chung vi khuan khong thuoc loai Clostridium
botulinum hozc la chiing vi khuan Clostridium botulinum nhung khéng sinh doc t6 type A
va type B bao gom: vi khuan Clostridium botulinum khong mang gen sinh doc té;
Clostridium botulinum type E (chung Clostridium botulinum phan lap tir c&c vu ngd doc da
dugc dinh danh bang k§ thuat MALDI-TOF hozc giai trinh tu gen).

Két qua thir nghiém PCR cuia hai nhém méu nay dugc thé hién chi tiét tai muc 3.2.1.
va 3.2.2. Tir d6 cho thay phuong phéap phat hién gen BoNT type A va type B bang viéc si
dung phuong phap PCR va cip moi CbA3, CbB3 dic hiéu cho gen sinh doc té botulimum
type A va type B 1an luot co do chinh xéac (AC), d6 dic hiéu (SP) va d nhay (SE) ¢6 gié tri
déu dat 100%.

3.5. Két qua thuc nghiém phat hién gen sinh déc tdé botulinum type A va type B trén
nén miu thwc pham bang PCR

Nhom nghién ctu tién hanh thir nghiém phat hién gen sinh doc té botulinum type A
va type B trén nén mau thuc pham bang cach tao cac mau gia dinh c6 bd sung cac plasmid
CbA3 va CbB3. Cac mau thuc pham dong hop 1a nhém thuc pham duoc cong bd trong cac
nghién ctu rang ¢ kha ning cao bi nhiém vi khuan C. botulinum, cac mau duoc bd sung
thém plasmid & nong do 108 copies/pL. Két qua duoc thé hién trong Hinh 9.

112bp 146 bp

Hinh 9. Két qua PCR trén mau gid dinh (Giéng: 1-5 (plasmid CbA3) 1. doi chitng dwong;

2. nén mau thit hép; 3. nén mau ca hép; 4. nén mau rau ci dong hdp; 5. doi ching am; 6.

DNA ladder 50bp; 7-11 (plasmid CbB3) 7. doi chitng dwong; 8. nén mau thit hép; 9. nén
mau cé hép; 10. nén mau rau ci dong hdp, 11. doi ching am)

Két qua trén da mot phan cho thay rang viéc stir dung quy trinh xtr Ii mau thyc pham
va sir dung k¥ thuat PCR véi cac cap moi dic hiéu co thé cho phép phat hién duoc sy c6 mit
cua vi khuan Clostridium botulinum mang gen BoNT type A va BoNT type B trong mau
thuc pham — do dong hop da qua xir ly nhiét.
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4. KET LUAN

Nghién ctru da tao dugc nguyén liéu chirng duong plasmid CbA3 va CbB3 tng dung

thanh cong trong thir nghiém PCR nham phat hién gen sinh doc té than kinh botulinum type
A va type B. Phuong phéap phat hién gen sinh doc té than kinh botulinum type A va type B
dugc tham dinh véi cac thong sé do chinh xac, do dic hiéu, do nhay déu dat 100% va gidi
han phat hién ctia phuong phap & mirc 102 copies/pL.

LOI CAM ON

Nghién ctru nay dugc tai trg boi Vién Kiém nghiém an toan v€ sinh thuyc pham quoc

gia, dé tai mi s6 NIFC.DTCS.2022.
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