Tap chi Khoa hoc Céng nghé va Thuc pham 18 (1) (2019) 23-35

NGHIEN CUU VA UNG DUNG KY THUAT MULTIPLEX PCR
. TRONG PHAT HIEN VI KHUAN Salmonella sp.
VA Staphylococcus aureus GAY NGO PQOC THUC PHAM

Nguyén Thanh Luan*, Lwong Thi Hiéu, Cao Nguyén Khénh Linh
Trwong Pai hoc Cong nghiép Thuc pham TP.HCM

*Email: luannt@cntp.edu.vn

Ngay nhén bai: 13/5/2018; Ngay chap nhan dang: 06/3/2019

TOM TAT

Viéc phat hién va dinh danh vi sinh vat trong thuc pham nham nhanh chéng phat hién
céc nguyén nhan gdy ngd doc thuc pham va ngin nglra mot cach co hiéu qua cac tac hai tir
ngd doc thuc pham 1a thyc té va cip thiét. Tuy nhién, cic phuong phap nudi cdy hién nay
cha yéu 1a truyén théng, tén nhiéu thoi gian, phtc tap va do dic hiéu chua cao. Ky thuat
multiplex PCR &ng dung nhanh chéng va don gian, c6 do nhay cao va ddng thoi khuéch dai
ddng thoi hai hay nhiéu chudi gen trong phan tng twong ty nham phat hién mot loat céc tac
nhan giy bénh chi trong mot phép phan tich. Két qua nghién ctru di xay dyng thanh cong
quy trinh phat hién nhanh vi khuan Salmonella sp. va Staphylococcus aureus bang ky thuat
multiplex PCR c¢6 tiém nang rat Ion trong xac dinh mau thuc pham nhiém khuan. Phan ting
t6i wu cho multiplex PCR duoc nghién ciru va lya chon & the tich 25 pL véi 2,5 pL 10X
PCR buffer, 1,5 uL 25 mM MgCly, 3 uL 2,5 mM dNTPs; 1 uL mdi mdi invA; 2 uL mdi moi nuc;
10 uL DNA khuon va 1,8 uL dH,O. Do nhay cta phan ung Multiplex PCR dugc xac dinh
v6i mat do 3 x 107 CFU/ML déi voi Salmonella sp. va 7 x 10" CFU/mL déi véi Staphylococcus
aureus duoc thyuc hién trong thoi gian ting sinh can thiét cia cac mau thuc pham nghi ngd. Mau
thuc pham nhidm Salmonella sp. va Staphylococcus aureus voi 1 CFU/ 25 g mau dugc tién
hanh sau 14 gio nudi cdy. Viéc danh gia cac dic hiéu cia nghién ciru nay cho cac nhom vi
khuan khac trong nhém vi khuén gdy ngd doc thuc phim ciing can dugc phat trién & nhirng
nghién ctiu rong va da dang hon vé cac loai thuc pham dé& nhidm khuan.

Tir khéa: invA, multiplex PCR, ngo doc thuc pham, nuclease, Salmonella sp., Staphylococcus
aureus.

1. MO DAU

Pam bao chat luong va an toan thyc pham dang 1a mdi quan tam dic biét ddi véi Viét
Nam va trén thé gidi. Céc loai thuc pham nhu thit dong vat, gia cam, trimg va cc san pham
sita ban & cac cho va cira hang lai khong dam bao duoc chit luong vé sinh. Theo s6 liéu
thong ké ctia Cuc An toan Vé sinh Thyuc pham trong quy 1 nam 2018, khi thanh tra gan
160.000 co s& san Xut va phan phdi thuc phiam da phat hién hon 31.000 co s& vi pham Vi
téng s6 tién hon 20 ty ddng, dinh chi hoat dong hon 72 co s&, cAm luu hanh hon 228 loai
thyc pham, tiéu hity hon 1.500 loai thyc pham khong dam bao chét lugng. Trong nam 2018,
Viét Nam da xay ra 10 vy ngo doc thuc pham lam 972 ngudi méc, trong d6 726 ngudi phai
nhap vién va da co 4 truong hop tir vong trong d6 nhiéu nhét 13 nhém vi khuan co hoi ky
sinh tir vi khuan Gram am va Gram duong chiém hon 40% cac ca ngd doc thuc pham [1].
Bén canh d6, cac théi quen sinh hoat, dn udng ciing nhur ché bién thyc pham hién nay chu
yéu dién ra tai cac quy mo cho dan sinh hodc viéc dam bao an toan vé sinh thuc pham con
tho so 1am cho nguy co tap nhiém khi ché bién bung phat trong nhitng nam gin day [1].
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Trong cac nguy co tap nhiém cao, cac nhom vi khuén c6 thé nhidm nhiéu nhat 1a
Campylobacter, Salmonella, Coliforms, Escherichia coli, Vibrio spp., Staphylococcus sp.
thuong dugc chi y vi su Xuit hién thudng xuyén ciia chung trong cac nhiém khuan tir thuc
pham. Pic biét nhom vi khuan Salmonella sp. va Staphylococcus aureus 1a 2 vi khuan dién
hinh cho Gram a4m va Gram duong giy bénh phd bién hién nay va nguy co cao trong viéc
khéng khang sinh trong diéu tri cac bénh truyén nhiém [2]. Nhiéu nghién ctu vé tinh trang
khang khang sinh va gy tir vong cao khi nhiém doc vi khuan Salmonella sp. va
Staphylococcus aureus dugce cac danh gia nhiém bénh ¢ cac bénh vién ciing nhu truyén
nhiém chéo [2, 3]. Bén canh d0, cac nhom tiéu chudn Viét Nam va quéc té déu quy dinh
nghiém ngat cho viéc san xuat, dong goi, bao quan ciing nhu xuit khau hién nay déu chu
trong viéc danh gia tinh trang mau c6 ton tai sy hién dién ciia 2 nhém vi khuan nay [3]. Mot
trong nhitng 1y do dugc xac dinh la kha nang gy ngd doc va doc tinh ctia nhiing loai vi
khuan nay c6 kha niang anh hudng dén stc khoe con ngudi va vat nudi va tryuc tiép hap thu
qua dudng tiéu thy thuc pham. Viéc phat hién su hi¢n di¢n cua vi khuan nay chi duoc quan
tAm khi co tinh trang gdy bénh dién ra hodc dugc cip ctru & trinh trang nguy kich cho stic
khoe vt chu. Vi vay, viéc can phat trién mot ki thuat c6 thé gitp phat hién nhanh sy c6 mat
ctia nhom vi khuan nay ciing nhu cho két qua thay thé kiém nghiém sinh héa truyén thong s&
gitip ich rat nhiéu cho liéu phap diéu tri vé& sau ciing nhu bién phap phong tranh néu phat
hién chung trong mau thuc pham [3].

Trong su phat trién ciia sinh hoc phén tir, cac viing gen dac hiéu dé phat hién cac loai vi sinh
vat gy bénh, dic biét cac vi khuan thudc chi Salmonella sp. va loai Staphylococcus aureus da
duoc nghién ctru va tng dung trong viéc xac dinh bo KIT dinh danh nhanh cho cac loai bang cap
moi dac hiéu thong qua viéc khuéch dai DNA nhanh bang enzyme polymerase qua phan tng
PCR [2]. Céac k¥ thuat sinh hoc phan tir nhdr vy di dwoc ing dung nhiéu trong viéc phat hién
nhanh cac tac nhin gy bénh dua trén cac diu hiéu phan tir mang tinh dac hiéu cua loai [2]. K
thuat PCR hién nay dugc ung dung nhiéu nhit trong cac xét nghiém vi sinh cac mau bénh pham
tir cac dich mau, nudc tiéu, dom va cac danh gia mién dich khac [2, 3]. Nhiing ¢ng dung nay
thuong dugc danh gia thao tac nhanh chong, chinh xac va don gian. Tuy nhién, ky thuat PCR
truyén thong thuong mat nhiéu cong st trong thiét ké phan tmg va chi khuéch dai duoc mot
doan gen ciia mot loai vi khuan nhat dinh. Diéu d6 gy han ché trong viéc xac dinh nguyén nhan
gay ngod doc thuc pham va tra két qua nhanh nhat khi phat hién bénh ciing nhu dua ra liéu phép
diéu tri cho bénh nhan ngd doc thuc pham [4]. K§ thuat multiplex PCR c¢6 d6 nhay cao va dong
thoi khuéch dai hon 2 chudi gen trong phan timg tuong tw, n6 di dugc sir dung dé phat hién mot
loat cac tac nhan gay bénh chi trong mot phép phan tich [5, 6]. Tt khi c6 nhitng nghién ctru
khuéch dai DNA bang PCR, phuong phap multiplex PCR di timg dwoc mé ta va ap dung thanh
cong trong rat nhiéu nghién ciru lién quan dén DNA gém c6 phan tich mat doan, dot bién, da
hinh. K§ thuat multiplex PCR hién duoc nghién ctru va ung dung nhiéu trong viéc xac dinh cac
gen khang khang sinh cua nhiéu vi khuin giy bénh duong rudt tidu biéu nhu loai Escherichia
coli O157:H7 trong y hoc mién dich [2]. Nghién ctu cua Freitas va cong sy nim 2010 da sir
dung multiplex PCR dé phat hién nhanh va tryc tiép sy hién dién cua vi khuan Salmonella
enteritidis va Salmonella typhinurium xuit hién trong thit gia cAm thong qua gen xam 1an
invA [4]. Do d6, nghién ctru nay hudéng dén xay dung quy trinh phat hién nhanh vi khuan
Salmonella sp. va Staphylococcus aureus bang ky thuat multiplex PCR nham tim kiém phuong
phép tbi uu sir dung 2 moi dac hiéu tbi wu nhan dién doan gen dic hiéu invA va nuclease (nuc) dé
phat hién gen gy doc cua 2 loai vi khuan Salmonella sp. va Staphylococcus aureus. Qua do, két
qua nay mo ra trién vong vé viéc tim kiém phuong phap nhanh, higu qua hon va tiét kiém chi phi
xét nghiém cac nhom vi khuan nay. Bén canh d6, viéc tim ra ngudng phat hién tdi wu céc loai vi
khudn nay ciing dugc chu trong trong ki thuat multiplex PCR.
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2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Cac loai vi sinh vat nghién ciu

Hai loai vi khuan Salmonella sp. va Staphylococcus aureus duoc phan 1ap va chon loc
tir nhom thyc pham twoi séng nhu thit ga, thit bo, trimg ga, so huyét chon loc tir nghién ctu
phan lap trong cac thir nghiém khing dinh qua giai ma trinh tw rRNA 16S twong ung
Salmonella enterica trén cong cu BLAST cua NCBI dya trén nghién cttu cua de Freitas va
cong su (2010) [4]. Vi khuan Salmonella va Staphylococcus aureus duoc chon loc qua quan
sat hinh thai va nhuom Gram. Sau d6, té bao vi khuan duoc chon loc thong qua phan tng thir
nghiém sinh hoa va phan (ng coagulase cao nhit. Té bao tiép tuc duoc sir dung dé nghién
ctru duoc pha v& nhanh bang sdc nhiét dya trén nghién ctru cia Meng va cong su nam 1996
trong tach chiét DNA vi khuan Escheriachia coli 0157:H7 [7] véi lugng sinh khi vi khuan
su dung, dugc tang sinh trong vong 16-24 gi¢ trong moi truong dinh dudng LB (Luria —
Bertani), 1 mL sinh khéi sau ting sinh duoc ly tim & van toc 14.000 vong/phut trong 10 phut
dé loai bo dich noi, b6 sung 100 pL TE 1X va vortex déu, dem di u & 95 °C trong 10 phut,
sau d6 vortex, 0 trong da ¢ 4 °C 5 phut va cudi cing ly tim & van tdc 12.000 vong/phut trong
5 phit. DNA & dich ndi duoc thu nhan va bao quan véi TAE 1X 6 -20 °C truée khi tién hanh
céc bude xac dinh dinh lugng va dinh tinh DNA. DNA tong s6 duoc kiém tra d6 tinh sach va
duge dinh luong bang phuong phap do mat d6 quang (Optical Density) ¢ budc song hap phu
260 nm va 280 nm [7].

Nong d6 DNA duoc tinh toan theo cong thirc sau:
Cona (ng/pL) = ODagonm < 50 x d9 pha loang

2.2. Cac cip mdi cho phan &ng PCR

Nghién ctru nay sir dung 2 cip mdi bao gdm ciap mdi invAF- invAR dic hiéu cho gen
iNVA dong vai tro trong qua trinh xam nhiém tir té bao biéu md rudt vao té bao nhu dong ruot
cua vi khuan Salmonella. va cap mdi nucF- nucR dic hiéu cho gen nuc mi hoa nuclease chiu
nhiét & Staphylococcus aureus. Trong d6, cac mdi invAF- invAR, nucF — nucR dugc chon lya
va toi wu theo nghién ctru cua nhimg tac gia di thuc hién cac nghién ciru vé 2 loai vi khuan
Salmonella sp. va Staphylococcus aureus dwa trén thiét ké moi mo phong tir phan mém
Primer3 (http://bioinfo.ut.ee/primer3/) [5, 8, 9]. Trinh tu mdi duoc dat san xuét tai cong ty
Integrated DNA Technologies, My (www.IDTDNA.com) theo trinh ty cac cdp moi trong
nghién cttu vé6i san pham dy kién khuéch dai ¢ 284 bp va 439 bp (Bang 1). Thang chuan
duoc sir dung trong dé tai la thang chuan 1 kbp tir hing IDT (www.idtdna.com) (Hinh 2).

Bang 1. Cac cap moi sir dung trong nghién ciru

Kich
Gen .. Trinh tu nucleotide cho phan tng thu6c san | - Cong trinh
muc | Tén moi , , % GC | Tm(°C) pham nghién ciu
tiéu (5 =>3) PCRdy | tham khio
kien
Tran Thi
inNVA-F | GTGAAAGTATCGCCACGTTCGGGCAA | 50% | 61,8°C Xuén Mai,
invA 284 |(2011)[5]
. o Rahn et al.
iNVA-R | TCATCGCACCGTCAAAGGAACC 524% | 57,8°C
(1992) [8]
” nuc-F | TTCAAGTCTAAGTAGCTCAGCA 40,91% | 54,3°C g |Sasakictal
nuc-R | GCCACGTCCATATTTATCAGTTC 43,48% | 551°C (2010) [9]
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Céc cap mdi str dung trong nghién ctru dugc thir nghiém kha nang khuéch dai ving DNA
khuon bang phan @mg PCR 30 chu ky trong thé tich 25 uL gom giai doan bién tinh ban dau
(95 °C trong vong 7 phit), giai doan khuéch dai 30 chu ky (gom cac budc bién tinh 94 °C
trong 30 gidy, gan moi: 55 °C trong 30 gidy, kéo dai moi: 72 °C trong 30 gidy), giai doan kéo
dai cudi cung (diéu kién nhiét 4o 72 °C trong vong 5 phiit) va giai doan u va bao quan (¢ diéu
kién nhiét do 4 °C) voi cac thanh phan tham gia phan ang géom hon hop dung dich PCR 10X
buffer 10 mM, 25 mM MgCl,, 2,5 mM dNTPs buffer, 10 uM mdi xudi va mdi nguoC nhan
dién 2 nhém gen invasive va nuclease, 5 U/uL Tag DNA polymerase va 5 uL. DNA khuén cua
mi loai vi khuan. San pham PCR dugc dién di trén gel agarose 1% trong dung dich dém TAE
0,5X ¢ hiéu dién thé 100 V trong vong 30 phut sir dung thang chuan 1kbp cua IDT
(www.idtdna.com). Sau dé, két qua dién di trén gel s& dugc xac dinh qua may doc Geldoc &
budc song 312 nm véi tia UV trén may doc gel Quantum-ST4 3000, Phap [12].

2.3. Khao sat xiy dung quy trinh phat hi¢én nhanh va dong thoi Salmonella sp. va
Staphylococcus aureus bang phan @&ng multiplex PCR

2.3.1. Khdo sdt kha néng bdt cdp déc hiéu cia moi

K§ thuat PCR di dwoc st dung nham thtr nghiém d6 dac hiéu cuia mdi véi cac chang vi
khuan Salmonella sp. va Staphylococcus aureus thuan chang. B¢ dic hiéu duoc danh gia
bang sy hinh thanh phan tng PCR va&i timg loai méi dac hiéu nhan dién gen invA va gen nuc
véi kich thude phu hop khi st dung khudn cung véi DNA cua 2 chung Salmonella sp. va
Staphylococcus aureus. Két qua dién di kiém tra két qua PCR khang dinh khong xut hién
vach duong tinh khi sir dung khuon DNA cua vi khuan Escherichia coli d6i chimg kiém dinh
nhdm danh gia dugc mdi chi dic hiéu cho 2 nhom gene cua 2 loai vi khuén dinh danh ciing
nhu dac hiéu chi cho duy nhit 1 loai moi nhan dién cho nhom gen & mai loai vi khuén.

2.3.2. Khdo sdt nong dé DNA téi thiéu cia cdc phan img PCR dom, phat hién riéng |é
Salmonella sp. va Staphylococcus aureus

Dung dich DNA téng s6 sau khi tach chiét tir cac ching vi khuan duoc lya chon & cac
nong d6 khac nhau tir ndng d6 pha loang 10" dén 10”° twong tng véi cac nong do ban dau la
1 x 10 ng/uL & DNA cuia vi khuan Salmonella sp. va 6 x 10" ng/ uL véi DNA cua Staphylococcus
aureus sir dung cap moi dic hiéu da duoc khao sat tbi wu [4, 7]. San pham PCR dugc dién di
kiém tra trén gel agarose 1% & 100 V trong thoi gian 30 phut, nong do DNA t6i thiéu cho
phép phan mg PCR phat hién chang vi khuan duoc danh gia & nong do6 DNA thap nhat van
xuit hién vach DNA duong tinh (+) tir phan tng PCR trén gel dién di agarose 1%.

2.3.3. Khdo sdt nhiét d¢ bat cap moi Ty,

Khao sat nay nham xac dinh sai s6 cho phép vé thong sé nhiét do cua thiét bi vai viéc
khao sat dugc tién hanh trong khoang nhiét do tir 53 °C dén 58 °C. San pham PCR duoc sir
dung qua phuong phép dién di kiém tra trén gel agarose 1%, dém TAE 0,5X, hiéu dién thé
100 V trong vong 30 pht.

2.3.4. Phwong phap xac dinh nguong phat hién cua phan imng multiplex PCR doi véi 2 logi vi
khuan Salmonella sp. va Staphylococcus aureus

DNA tdng s dugc tach chiét tir vi khuan Salmonella sp. va Staphylococcus aureus theo
cac nong do pha loang tir 10" dén 10®° dwoc sir dung 1am khuon cho phan tng multiplex
PCR. Ngudng phat hién cua phan wng multiplex PCR dugc xac dinh 14 ndng d6 DNA thip
nhat ma van cho phép hinh thanh dugc vach san phim PCR trén hinh anh dién di. Phan tng
multiplex PCR duong tinh (+) khi xuat hién ca hai vach san pham PCR 284 bp va 439 bp
trén ban di¢n di gel agarose 1% [13, 14].
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3. KET QUA VA THAO LUAN
3.1. Tach chiét DNA téng s6 caa vi khuan

Mau phan 1ap dugc chon loc nhanh va lam thuan & moi truong Xylose Lysine
Deoxycholate (XLD) chon loc cac khuan lac c6 tdm den tir thuc pham va Baird Parker Agar
Base (BPA) theo phuwong phap phan loai Bergey’s va quy trinh phan 1ap theo kién nghi
(www.sigmaaldrich.com) cho két qua biéu hién co ban cac loai vi khuan phan 1ap thugc chi
Salmonella va Staphylococcus (Hinh 1).

Job title: Nucleotide Sequence (241 letters)

RID OEGFONMZ014 (Expires on 12-06 10:11 am)
Query ID Idl|Query_165803 Database Name nr
Description None Description Nucleotide collection (nt)
Molecule type nucleic acid Program BLASTN 2.8.1+  Citation
Query Length 241

(©Descriptions

Sequences producing significant alignments:
Select: All None Selected:0
11 Alignments o

Max  Total Query E

Description pesen s g g Ident Accession

Salmonells enterica subsp. enterica serovar Milwaukee str SA19950795 chromosome, complete genome 448 565 100% 3e-122 99% CP0301751
Salmonella enterica strain SA20101045 chromosome. complete genome 448 565 100% 3e-122 99% CP0302331
Salmonella enterica strain $A20051401 chromosome, complete genome 448 565 100% 3e-122 99% CP0301961
Salmonella strain GHPS1 invasion protein (invA) gene, partial cds 437 437 100% fe-118 98% EU343367.1
Salmonella typhimurium sirain CVCC541 invasion protein (invA) gene, parfial cds 437 437 100% 1e-118 99% EU3483851
Salmonella bongor strain CNW-256 lnvA (invA) gene, partial cds 437 437 100% 1e-118 99% DO644633.1
Salmonella bongari sirain ChI-262 InvA (invA) gene, partial 437 437 100% 1e-118 99% DO6446321
Salmonella enterica subsp. houtenae strain ST-22 InvA jene, partial cds 437 437 100% 1e-118 99% DQ644627.1
Salmonella enterica subsp. salamae strain CNIM-169 InvA (invA) gene, pariial cds 437 437 100% 1e-118 99% DO644618.1
Salmonella enterica subsp. enterica strain CNM-3685-03 Invé (invA) gene, partial cds 437 437 100% 1e-118 99% DQ6446151
Salmonella gallinarum invasion protein (invA) gene_complete cds 437 437 100% fe-118 99% U432731

Salmonella enterica invasion protein (invA) gene. partial cds 437 437 100% fe-118 99% 432721

Hinh 1. Két qua dinh danh cua vi khuan Salmonella sp. va Stpahyloccocus aureus
(A: Hinh nhuém Gram va quan sat kinh hién vi cta vi khuan Salmonella;
B: Hinh nhudém Gram va quan sat kinh hién vi ca vi khuan Staphylococcus aureus;
C: Két qua dinh danh bang sinh hoc phan tir doan gen khuéch dai baing mdi invA).

Két qua dién di kiém tra DNA tong s bang phan ung shock nhiét cua 2 loai vi khuén
nghién ctru dugc thé hién trong Hinh 2. Két qua dién di kiém tra san pham tach chiét DNA
tong sb cho thdy da tach chiét thanh céng DNA cua chung Salmonella sp. (Hinh 3A) va
Staphylococcus aureus (Hinh 2B), cac vach déu xuit hién ro rang ¢ ca 5 giéng, vach hién 13
nét, cac vach nam gan gieng dién di diéu nay cho thdy DNA tong so khong bi dut gay qua
nhiéu nén DNA du diéu kién vé chat lugng dé thuc hién cac nghién ctu tiép theo. Bé xac dinh
néng dd DNA trong cac mau phan tich, Kkét qua xac dinh ty 50 OD,60/ODg va néng do DNA
téng sb cua 2 loai vi khuan nghién citu Voi cac mau co gia tri ODagonm/ODagonm O cac mau 1, 2
va 3 lan luot véi gia tri tuong ng déanh gia tinh sach tin cy (gia tri 1,8-2,0) la 1,959; 1,842 va
1,812. Két qua nay ciing tao nén tang cho nghién ciru khao sat quy trinh phan tng PCR 2 loai
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vi khudn dat két qua cao va chinh x4c hon. DNA cua 2 loai vi khuén s& duoc tiép tuc dugc pha
lodng theo cac nong d6 107 dén 10° twong tng V&i cac ndng d6 ban dau 1a 1 x 10° ng/pL &
DNA cua vi khuin Salmonella sp. va 6 x 10" ng/ pL vi DNA cua Staphylococcus aureus st
dung cap mai dac hiéu da duoc khao sat toi wu cho thi nghiém tiép theo.

Hinh 2. Két qua dién di kiém tra san pham tach chiét DNA téng sb cua cac vi khuan
(A): Vi khuan Salmonella sp. (B): Vi khuan Staphylococcus aureus.
Trong d6: M: thang chuan DNA 1 kb; Giéng s 1-3 (A): mau DNA tong s cua vi khuan Salmonella sp.
Giéng s6 4-5 (B): mau DNA tong s caa vi khuan Staphylococcus aureus.

3.2. Khao sat xdy dung quy trinh phin &ng multiplex PCR phit hién nhanh va déng
thoi Salmonella sp. va Staphylococcus aureus

3.2.1. Khdo sdt kha néng bat cdp dac hiéu cia moi

San pham PCR xuat hién trén giéng s6 1 & 2 (Hinh 3A), giéng s6 3 & 4 (Hinh 3B) voi
mot vach DNA rd nét c6 kich thudc twong (ng gan véi vach 284 bp va 439 bp véi kich
thude san pham PCR dy kién (Hinh 3 & Bang 3). Di vé6i cac mau con lai qua giéng sé 3-4
(A) va 1-2 (B), DNA tong sb duoc st dung khong co gen muc tiéu, vi thé khong xuat hién
san pham PCR. Két qua thir nghiém cho thidy mdi invAF/R va nucF/R duoc st dung trong
nghién ctru nay 1a dac hiéu vei 2 chung vi khuan Salmonella sp. va Staphylococcus aureus
(Bang 3 & Hinh 3). Két qua dugc biéu hién & phuong phap dién di va biéu hién trén gel
agarose 1%, tuy nhién, do thoi gian chay khac nhau nén kich thuéc doan gen co biéu hién
chua tét s0 v6i ddi chimg trén ban dién di.

Bang 3. Khao sat kha ning bt cap dac hiéu caa moi

Mai dic hiéu véi phan tmg PCR don

Céc loai vi khuén

invAF/R nucF/R
Salmonella sp. + -
Staphylococcus aureus - +
E. coli d6i chiing - -

+: phan tng duong tinh
-: phan Gtng am tinh
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{— 1000kb

439bp

Hinh 3. Két qua dién di kiém tra do dc hiéu cia san pham PCR sir dung cap moi invA-F/R
(gleng 1-4 (A)) cap mdi nucF/R (gleng 1-4 (B)).
Trong d6: Hinh 3A giéng M: thang DNA, Giéng 1-2: mau DNA tir vi khuan Salmonella sp;
giéng 3: miu DNA tir vi khudn Staphylococcus aureus; giéng 4: mau DNA tir E.coli.
Hinh 3B giéng M: thang DNA, Giéng 1: mau DNA E.coli; Giéng 2: mau DNA vi khuan Salmonella sp.;
Giéng 3-4: mau DNA tach chiét tir vi khuan Staphylococcus aureus.

3.2.2. Khdo sdt dg nong d@é DNA téi thiéu ciia cdc phan itng PCR don, phdt hién riéng ré
Salmonella sp. va Staphylococcus aureus

Két qua nghién ciru thé hién khi giam dan néng d6 DNA khuén trong phan ung PCR
cuong d6 vach DNA trén hinh anh dién di ciing giam dan (Hinh 4). Nong d6 DNA khuén
cua Salmonella sp. khi giam dén 1 x 10” ng/uL thi doan gene duoc khuéch dai qua PCR
khong xuat hién ¢ giéng s6 10 (Hinh 4A). Piéu nay ching minh réng v6i nong d6 DNA
khuon tach chiét tir vi khuan Salmonella sp. & nong do pha lodng 1 x 10” ng/uL v6i mirc do
qua thap va khong du de phan tng tao san pham PCR dé nhan thiy duoc trén ban dién di véi
gel agarose. Vi vay, nong do pha loang toi thleu cua Salmonella sp. trong phan ung 25 pL
dbi véi cap moi invAF/R cho phép & 1 x 10 ng/uL (Hinh 4).

() 10110°10° 10* 10°10° 107 10® 10°M

500bp
284bp— 250bp
500bp
439bp— <«— 250bp

Hinh 4. Két qua dién di kiém tra san pham PCR st dung ndng d6 DNA khuén & cac ndng do khac nhau
(A: ndng d6 DNA khao sat & vi khuan theo nong d6 cua Salmonella sp. véi ndng do pha loéng
tir DNA gbc 1a 1 x 10* ng/uL; B: ndng d6 DNA khao sat & vi khuan theo ndng do cuia
Staphylococcus aureus vai nong do tir DNA gdc 13 6 x 10" ng/ uL)
Déi voi phan tng PCR véi mach DNA khuén cia Staphylococcus aureus giam dén
6 x 10° ng/uL thi phan ung khong xuét hién dic hiéu & giéng s6 20. O nong do 6 x 10° ng/pL
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DNA khuén cta Staphylococcus aureus qua thip va khong xuit hién vach cia san phdm
PCR trén ban dién di gel agarose. Do do, néng d6 pha loang téi thiéu cua Staphylococcus
aureus trong phan tng 25 plL d6i véi cap moi nucF/R 1a 6 x 10°® ng/mL (Hinh 5B). Ngudng
phat hién DNA khuén t6i thiéu cua Salmonella sp. va Staphylococcus aureus dé toi wu phan
ng multiplex PCR sir dung dong thoi 2 cap mdi invAF/R va nucF/R duoc két luan va lya
chon & mic 1 x 10 ng/uL va 6 x 10°® ng/uL trong mdi phan ng 25 pL. Theo cc nghién
ctru da cong bd vé nong d6 DNA khuén toi thiéu cho phan ung PCR nhu nghién ciru cua
Kumar et al. (2006) trong viéc phat hi¢n Salmonella typhi thi nong o DNA khuon t6i thiéu 1a
3 x10° ng/uL. Nhu vay, nong d6 DNA khuén tdi thiéu cua phan tmg PCR trong nghién ciiu
nay cting t6t hon rat nhidu so véi ngudng phat hién téi han so véi cac nghién ciru khac da cong
b [3].

Dé thuc hién tdi uu cac diéu kién cho phan wng multiplex PCR tiép theo viéc x4c dinh nong
d6 DNA khuén téi thiéu caa Salmonella sp. va Staphylococcus aureus 1a rat quan trong. Néu
nong d6 DNA khuon cta Salmonella sp. va Staphylococcus aureus duoc sir dung khi toi wu cac
diéu kién cho phan mg PCR khong c6 su khéc biét rd rang gitra két qua cua cac vach dién di s&
giy kho khin khi nhan biét dugc su khac nhau. Cac diéu kién cho phan @ng multiplex PCR phat
hién Salmonella sp. va Staphylococcus aureus voi nong do DNA khuén cua Salmonella sp. va
Staphylococcus aureus dugc lya chon twrong tng 1a 1 x 10™ ng/uL va 6 x 10°® ng/uL.

3.2.3. Khdo sdt nhiét dé bat cap cia moi va DNA khuén

Két qua khao sat cho thay trong pham vi nhiét d6 bat cip khoang 53-58 °C. O 53 °C san
pham PCR & 2 gen invA va nuclease déu cho két qua vach DNA sang rd rang. Tuy nhién, &
nhiét d6 58 °C, ca 2 gen déu cho vach san pham mo, cho thay két qua phan timg PCR thay ddi
theo chiéu giam dan tin hiéu khuéch dai. Bong thoi cac vach san pham co kich thudc 284 bp &
gen invA kha mo; tuy nhién, DNA cia gen c6 két qua phan tng véi cap mdi dic hiéu ¢ cac
nhiét d6 khao sat. Do dé, nhiét d¢ lai t6i wu duoc lya chon & 53 °C, ndng d6 DNA khuén cua
Salmonella sp. va Staphylococcus aureus lan Iugt 1a 1 x 10° ng/uL va 6 x 10" ng/ pL, ndng do
méi duoc sir dung 0,6 pg/uL trong phan tng multiplex PCR thir nghiém (Hinh 5, Bang 4).

Bang 4. Két qua khao sat nhiét 6 bat cap cia moi va DNA 1én phan tmg PCR

Nhiét o Ty, 53°C 54 °C 55 °C 56 °C 57 °C 58 °C
San pham PCR cua gen invA + + + + + +
San pham PCR cua gen nuc + + + + + +

+: phan tng duong tinh; -: phan Gmg am tinh

500bp

284bp 250bp

500bp
250bp

439bp

Hinh 5. Két qua di¢n di danh gia két qua khao sat nhiét do bét cip ciia mdi va DNA 1én phan (ing PCR
(Hinh A) M: thang DNA, gieng 1-6 nhiét o tir 53-58 °C véi cdp moi invAF-R, gieng 6 7: chimg am;
(Hinh B) giéng 1-6 nhiét d6 tir 53-58 °C véi cap moi nucF-R; giéng so 7: chung am.
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Két qua dién di kiém tra san pham cua phan tng multiplex PCR biéu hién 2 phan @ng
dwong tinh déu xuat hién 2 vach DNA 13 rang & nong do agarose 1% (Hinh 6). Trong do,
vach thir nhit co kich thude 439 bp tuong (ng voi kich thudc cia san pham PCR khuéch dai
ving gen nuclease (nuc) cua Staphylococcus aureus bai cap mdi nucF-R va vach thar 2 ¢6
kich thuéc 284 bp twong (ng véi kich thudc ciia san pham PCR khuéch dai viing gen xam
nhiém (invasive) cua vi khuan Salmonella sp. bai cip moi invAF-R. Két qua nay cho phép
khang dinh phan ng multiplex PCR véi nhiét ¢ gan mdi 1a 53 °C hoan toan c6 thé khuéch
dai ddc hiéu vung gen muc tiéu tuong tng. Tuy nhién, viéc so sanh cuong do gitta 2 vach san
pham DNA thu duoc cua phan tng multiplex PCR trong hinh anh dién di, cuong d6 hai vach
san pham duoc khuéch dai bai cap moi nucF/R (439 bp) c6 kich thudc Ion hon so véi cuong
d6 vach san pham khuéch dai bai cap moi invAF/R (284 bp) du ndng d6 DNA khuon cia hai vi
khuan sir dung 1a trong dwong nhau. Diéu nay cho thay ¢ nhiét d6 53 °C phan mg multiplex
PCR véi cip mdi nucF/R c6 hiéu qua khuéch dai cao hon so voi cip mdi invAF/R.

Hinh 6. Két qua dién di kiém tra san pham multiplex PCR véi cap moi invAF/R va nucF/R nong do
0,6 ng/uL sir dung khuon DNA téng s6 cua Salmonella sp.
va 60 ng/pL DNA téng s6 caa Staphylococcus aureus.
(Giéng M: thang chuan DNA 1kb; giéng 1: mau kiém chtng am tinh;
giéng sb 2 va 3: mau kiém ching duong tinh).

3.2.4. Thit nghiém xdc dinh d@é nhay cua phan ing multiplex PCR phdt hién nhanh va dong
thoi Salmonella sp. va Staphylococcus aureus

Ngudng phat hién caa phan tng multiplex PCR duoc x4c dinh 14 ndng do DNA thip nhét &
300 CFU/mL dbi véi Salmonella sp. va 70 CFU/mL ddi véi Staphylococcus aureus ma van cho
phép nhan dién san pham khuéch dai DNA tir phan tng PCR qua dién di agarose 1% (Bang 5,
Hinh 7). Khi ndng do khuén cua Salmonella sp. giam dén 30 CFU/mL va ndng do
Staphylococcus aureus giam xubng 7 CFU/mL thi san pham PCR khong con xuét hién trén anh
dién di ¢ giéng s6 8. Gigi han phat hién 1a 30 CFU/mL ddi véi Salmonella sp. va 7 CFU/mL dbi
vai Staphylococcus aureus. Co thé két luan viéc nhan dién t6i thiéu ciia phuong phép nay ddi voi
Salmonella sp. nén dung & 300 CFU/mL trg 1én, 70 CFU/mL ddi véi Staphylococcus aureus.

Bang 5. Mat do té bao Salmonella sp. va Staphylococcus aureus dwoc nudi cay
¢ thé phat hién duoc bang phan ung multiplex PCR

Mat d6 té bao Salmonella sp. (CFU/mL) | 3x10” | 3x10° | 3x10° | 3x10* | 3x10% | 3x10? |3x10*

Mat do té bao Staphylococcus aureus 73108 | 7x10° | 7x10% | 7x10% | 7x10? | 7x10t 7

(CFU/mL)
San pham PCR gen invA + + + + + + -
San phiam PCR gen nuc + + + + + + -

+: phan (ng duong tinh; -: phan Gng am tinh.
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Hinh 7. Két qua dién di kiém tra mat do té bao Salmonella sp. va Staphylococcus aureus
duoc nudi cay c6 thé phat hién duoc bang phan ing multiplex PCR.
(M: thang chuan HypperLadder DNA 1 kb, gleng sb 1: kiém tra 4m tinh,
giéng 2-8 twong ng véi ndng do vi khuan Salmonella sp.)

3.2.5. Dé xudt quy trinh multiplex PCR 2 ¢@p moi dé phdt hién nhanh va dong thoi vi khuan
Salmonella sp. va Staphylococcus aureus trong thuc pham bang gen invasive va gen
nuclease

Véi cac thong sd duoc thiét 1ap va cac khao sat trén, quy trinh multiplex PCR phat hién
ddng thoi Salmonella sp. va Staphylococcus aureus trong thuc pham dugce d& xuat nhu sau:
V&i quy trinh thyce hién phan tng multiplex PCR 25 pL/30 chu ky nhiét phan tng véi 1,5 pL
10X PCR buffer, 1,5 uL MgCl, 25 mM, dNTPs 2,5 mM, 1 pL nong do mdi invA-F/R
10 pM, 2 pL ndéng d6 mdi nuc-F/R 10 uM, 0,2 pL Taq Polymerase 5 U/mL, DNA khuén
10 uL (Hinh 8). Chu trinh nhiét ciia phan @ng PCR bao gdm giai doan bién tinh ban dau (¢
95 °C trong vong 7 phut), giai doan khuéch dai 30 chu ky (bién tinh 94 °C trong 30 gidy, gan
mdi & nhiét d6 55 °C trong 30 gidy, kéo dai mach bd sung & 72 °C trong 30 gidy), giai doan
kéo dai cudi cing (72 °C trong vong 5 phut) va giai doan u, bao quan (4 °C cho dén khi sir
dung san pham). Kiém tra san pham PCR bang dién di trén gel agarose 1% trong dung dich
dém TAE 0,5X ¢ hi¢u dién thé 100V trong vong 30 phut trén may doc Geldoc & budc song
312 nm. Két qua dién di c6 thé khang dinh mau nhiém Salmonella sp. khi két qua dién di
xuat hién 1 vach san pham co6 kich thuéc 284 bp (giéng 2), mau nhiém Staphylococcus
aureus khi xuat hién 1 vach san pham c6 kich thuéc 439 bp (giéng 1). Mau nhiém ca vi
khuan Salmonella sp. va Staphylococcus aureus khi xuat hién ddng thoi 2 vach san pham
439 bp va 284 bp (giéng 4) va mau 4m tinh dugc danh gia khi khong xuét hién vach trén gel
agarose dién di (giéng 3) (Hinh 8).

Hinh 8. Két qua ctia phan tng multiplex PCR phat hién dong thoi Salmonella sp. va Staphylococcus aureus.
(M: thang chuan DNA 100 bp; giéng s6 1: két qua duong tinh Staphylococcus aureus;
gieng so 2: ket qua duong tinh Salmonella sp.; gieng so 3: két qua am tinh Salmonella sp.;
giéng s6 4: két qua dwong tinh voi Salmonella sp. va Staphylococcus aureus).

32



Nghién ctru va tng dung ky thuét multiplex PCR trong phét hién vi khudn Salmonella sp. ...

4. KET LUAN VA KIEN NGHI

Trong nghién ciru nay, viéc xdy dung thanh cong quy trinh phat hién nhanh vi khuan
Salmonella sp. va Staphylococcus aureus bang ky thuat multiplex PCR danh dau budc dau
cho cac két qua va tiém ning cua nghién clru Ve san Xuit bo kit thuong mai dinh danh nhanh
vi khuan gy bénh trén cdc mau thuc pham. Cac thanh phan phan tng multiplex PCR voi
tong thé tich 1a 25 pL gom 2,5 uL PCR buffer 10X, 1,5 pL MgCI2 25 mM, 3 uL dNTPs
2,5 mM; 1 uL mdi moi invA-F & invA-R ¢ nong d6 10 mM; 2 uL m&i moi nucF ¢ nong do
10 mM; 10 uL DNA khuén va 1,8 pL H,O duoc tdi wu cho phan tng dic hiéu nhat. Diéu
Kién chu trinh nhiét cua phan tng multiplex PCR gom 30 chu ky véi giai doan bién tinh ban
dau 95 °C trong vong 7 phut; nhiét do bién tinh & 94 °C 30 gidy, gin mdi 53 °C trong
45 giy, kéo dai moi ¢ 72 °C trong 45 gidy; pha kéo dai cudi ciing & 72 °C trong 5 phiit. San
pham thu nhan dugc c6 thé khuéch dai 2 gen invasive va nuclease cua 2 loai vi khuan. Tuy
nhién, san phdm van chua dong nhét va do dai cua trinh tu kha gan nhau gy kho khian trong
nhan dién cac gen cua vi khuan. Do nhay caa phan ing multiplex PCR ¢ 3 x10? CFU/mL déi
véi Salmonella sp. va 70 CFU/mL déi vai Staphylococcus aureus. Céac diéu kién cho phan wng
multiplex PCR phat hién Salmonella sp. va Staphylococcus aureus véi ndng d6 DNA khuén
cuia Salmonella sp. va Staphylococcus aureus duogc lya chon twong tng 1a 1 x 10 ng/pL va
6 x 10 ng/uL. Viéc nghién ciru thoi gian ting sinh can thiét cia cac mau thyc pham nhidm
Salmonella sp. va Staphylococcus aureus 1 CFU/ 25g mau sau 14 gio ting sinh ¢ thé phat
hién bang phuong phap multiplex PCR véi hai cap moi invAF-invAR va nucF-nucR. Viéc
tiép tuc tha nghiém quy trinh multiplex PCR phat hién nhanh va d6ng thoi Salmonella sp. va
Staphylococcus aureus trén nhiéu mau thuc pham dé xay dung quy trinh kiém dinh bang
KIT thu nghiém phat hién nhanh va ddng thoi Salmonella sp. va Staphylococcus aureus can
dugc trién khai mac do danh gia 6 dac hiéu & ngudng nghién ciru t& bao va ham luong
DNA t6i han cua cac loai vi khuén gy bénh. Bén canh d¢, viéc danh gia cac dac hiéu cua
nghién ctru ndy cho cac nhoém vi khuan khac trong nhém vi khuan gay ngd doc thuc pham
cling can duogc phat trién ¢ nhitng nghién ctu rong rii va da dang vé cac loai thuc pham dé
tap nhidm khi trién khai thuc hién phan ang multiplex PCR. Viéc chon lwa cac cip moi c6
nhiing phan tmg dac hiéu hon va c6 kich thuéc nhan dién d& dang hon can dugc danh gia
trong cac nghién ctru V& sau.
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ABSTRACT

STUDY OF MOLECULAR IDENTIFICATION USING MULTIPLEX PCR
IN Salmonella sp. & Staphylococcus aureus DIAGNOSTICS
CAUSING FOOD POISONING DISEASES

Nguyen Thanh Luan*, Luong Thi Hieu, Cao Nguyen Khanh Linh
Ho Chi Minh City University of Food Industry
*Email: luannt@cntp.edu.vn

The identification of infectious and opportunistic microorganism has recently been
based on traditional culturing with low and cost effective, time controlling and hard
manipulation for users and agencies. The new era of gene techniques that applied on
observing, patrolling bacterial contamination to take minor times for prevention and medical
cures have been considered as essential needs. The discovery of multiplex PCR could be
applied in medical diagnostic because of quick returns, high sensitivity and parallel
amplification of DNA bacteria for PCR results. This study indicates that the successful
process of quick PCR amplification using multiplex PCR have been introduced for
Salmonella sp. and Staphycoccus aureus. The optimal reaction of PCR have been chosen at
the total volume of 25 pL with 2.5 uL 10X PCR buffer, 1.5 uLL. MgCl, 25 mM, 3 uL dNTPs
2.5 mM; 1 uL of invAF/R, 2.0 uL each primer of nucF/R respectively, 10 uL. DNA templates
va 1.8 uL dilution H,O. The highest sensitivity of multiplex PCR also showed and complied
at 300 CFU/mL for Salmonella sp. and 70 CFU/mL for Staphylococcus aureus test. The
essential time for poisonous sample culturing (1 CFU/25¢g sample) required at least 14 hours
of growing culture in medium. The specific evaluation of this study for the other bacteria has
been considered in larger scale from different types of foods and sources when applying
multiplex PCR.

Keywords: Multiplex PCR, food poisoning, Salmonella sp., Staphylococcus aureus, invA,
nuclease.
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