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TOM TAT

Vi sinh vét nhom probiotic dang dugc img dung rong ri trong nganh cong nghiép y dugc va thuce
pham vi nhiing loi ich sirc khoe ciia chung. Nghién ctru nay xay dung va t6i ru mot bo kit multiplex
PCR nham phét hién dong thoi ba ching loi khuan phd bién: Lactobacillus acidophilus, Streptococcus
thermophilus va Bacillus subtilis. Ba cip mdi dic hiéu cho cac gen slpA, lacS va sboA duoc thiét ké va
tich hop vao mot phan ting duy nhét. Bo kit cho két qua khuéch dai rd rang, khong xudt hién phan mg
chéo hodc san pham khong dic hidu. Didu kién phan tng t6i vu gdm 75 pM MgClz, 300 uM dNTPs va
nhiét ¢ gdn moi 61 °C. Khi ap dung trén 10 ché pham probiotic thuong mai, giéi han phat hién (LOD)
ctia b kit multiplex PCR véi d6 nhay cao dat 10/10 mau trong cac thir nghiém thuc té. Bo kit cho thay
d6 dac hiéu, do nhay va tinh Gmg dung cao. Day ciing 1a cong cu hiéu qua cho kiém dinh probiotic va
xé4c minh thanh phan vi sinh vat trong san phim thuong mai.

Twr khoa: Probiotic, Lactobacillus acidophilus, Streptococcus thermophilus, Bacillus subtilis, bd kit
multiplex PCR.

1. MO PAU

Probiotic 1a cac vi sinh vat ¢6 loi, khi dugc dua vao co thé véi liéu luong phu hop, 6 kha nang
cai thién sirc khoe cua vat chu. Chung tac dong thong qua nhiéu co ché nhu diéu hoa mlen dich, tang
cuong tong hop khang thé IgA tai niém mac va trc ché cac vi sinh vat gy bénh nho tiét ra hop chét
khang khuan, canh tranh vi tri bam, ciing nhu tao méi truong acid héa bat lgi cho tac nhan gay hai [1].
Ngoai ra, probiotic con ¢ thé ton tai trong diéu kién acid da day va dich mat, tir d6 hd tro tiéu hoa
lactose va phong ngira cac rdi loan duong tiéu héa. Cac dong probiotics phd bién hién nay dugc phan
thanh ba nhém chinh: (i) vi khuén acid lactic (LAB) nhu Lactobacillus, Bifidobacterium, Pediococcus;
(ii) vi khuén sinh bao tir nhu Bacillus subtilis, B. coagulans, B. clausii va (iii) mot sb vi khuan Gram
am chon loc nhu Escherichia coli. Trong s6 d6, Lactobacillus acidophilus (LA), Streptococcus
thermophilus (ST) va Bacillus subtilis (BS) 1a ba ching dugc st dung rong rai trong cong nghi¢p thuc
phérp va y sinh hoc nho kha ning tao acid hitu co, tiét enzyme tiéu hda va san sinh cac hop chat khang
khuan [2].

Lactobacillus acidophilus, Streptococcus thermophilus va Bacillus subtilis dong vai tro quan trong
trong viéc can bang hé vi khuin duong rudt. Thong qua qué trinh 1én men carbohydrate, san xudt acid
lactic, tir 46 1am giam pH, trc ché vi sinh vat c6 hai va tao diéu kién thuén loi cho loi khuan phat trién.
Cu thé, B. subtilis tiét enzyme tiéu hoa amylase, protease, lipase va peptide khang khuan bacitracin,
subtilisin; S. thermophilus tong hop bacteriocin nhu nisin, lacticin, c6 kha nang trc ché Listeria
monocytogenes va Clostridium botulinum; trong khi L. acidophilus gitp 6n dinh pH va tang cuong hang
r40 bao vé niém mac [2]. Khi két hop, ba chung nay tao hiéu ing cong huong sinh hoc, thuc day tong
hop enzyme va exopolysaccharide, tir &6 hd tro tiéu hoa va ting cudng mién dich.

Tuy nhién, mdt trong s6 cac van dé ton tai thuc trang van con thiéu céc cong cu phat hién nhanh,
chinh x4c va dong thoi nhiéu chung probiotic trong mot mau thuc pham hay ché pham sinh hoc, nhat 1a
trong boi canh so luong san pham probiotics thuong mai ngay cang da dang. Cac phuong phap truyén

116



Xay dung bé kit multiplex PCR phét hién déng thoi ba vi khuén Lactobacillus acidophilus...

thong nhu nudi cdy, phan lap ton thoi gian va khong phan biét dugce cac ching ¢ dic tinh sinh hoc gan
nhau. Cac phan timg PCR don 1¢ khi thuc hién song song nhidu myc tiéu gy ting chi phi va sai léch két
qua. Do d6, can phat trién phuong phap phan tich hién dai, da muc tiéu, d6 nhay cao, tinh dic hiéu tot
va kha nang 1ap lai 6n dinh [3].

Trong nghién ctru nay, mot phan tmg multiplex PCR dugc xay dung dé phat hién dwoc dong thoi
ba chung L. acidophilus, S. thermophilus va B. subtilis. Ba cap mdi dic hiéu dugc thiét ké nhim vao
céc vung gen bao ton: slpA (ma hoa protein bé mat — S-layer), lacS (lactose permease) va shoA (ma
hoa tién peptide ciia subtilosin A). Day la cac gen khong chi gitp dinh danh chinh x4c ma con ¢6 lién
quan dén chirc nang sinh hoc dic trung cua ting loai. Cac doan mdi duoc chon tir viing méi héa bao ton
cao, nham dam bao d6 dic hiéu loai va tranh phan ung chéo. Déng thoi, viée chon loc didu kién tot nhét
cho cac yéu té phan tmg ctia mdi & ndng do 10, 20 va 30 pmol/uL, ndng 6 ANTPs, ion Mg?* va s6 chu
ki PCR trong phan ung dugc nghién ctu [4].

Nghién ctru nay xay dung bg kit multiplex PCR véi tinh d6i méi cao khi 1dn dau tién tich hop
ddng thoi ba ching loi khuan phd bién 1a Lactobacillus acidophilus, Streptococcus thermophilus va
Bacillus subtilis vio mot phan tmg duy nhét. Khac vdi cac cong trinh trude chu yéu chi tap trung vao
mot hodc hai chung, hé thong nay cho phép phat hién dong thdi ba muc tiéu véi do dic hidu va do nhay
cao. Viéc lya chon cac gen dich sipA, lacS va sboA khong chi dam bao kha nang dinh danh chinh xac
ma con phan énh céc chirc nang sinh hoc dac trung cua timg loai, nhu vén chuyén lactose, téng hop
protein bé mat va san xuét peptide khang khuéan. B kit multiplex PCR gitp rit ngan thoi gian phan
tich, giam thiéu chi phi va sai s6 thao tac so v&i thuc hién PCR don 1é cho timg ching [3].

2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Nguyén li¢u nghién ctru

Nghién ctru dé ung dung ba chung vi khuan Lactobacillus acidophilus VCIM 5905 (MLA),
Bacillus subtilis VCIM 5902 (MBS) duoc cung cép tir Trung tdm Vi sinh vt va Streptococcus
thermophilus VTCC 19258 (MST) thu nhén tai Vién Cong nghiép Thuc phiam (FIRI). Mau dugc hoa
tan 0,1 g trong 100 mL nudc cit vo trang. Sau do, dich huyén phu duge hit 10 mL cdy vao moi truong
Luria-Bertani broth (LB) va nu6i cay hleu khi trong 28 gi & 37 °C dé thuc day sy phat trién cua vi
khuén. Sau khi 1, dich nuéi cdy duoc cdy trai trén moi truong MRS agar i ¢ 37 °C trong 72 gid. Hinh
thai khuan lac dugc quan sat dudi kinh hién vi quang hoc, danh gia dya trén kich thude, hinh dang va
sdc t6. Cac khuan lac dién hinh duoc cdy truyén lai dé dam bao d6 thuan chung. Cac chung vi khuan
dugc bao quan trong dung dich glycerol 40% & nhiét @ —80 °C nham duy tri kha nang séng va tinh 6n
dinh di truyén cho cac budc phén tich tiép theo. Toan bd quy trinh dwoc thuc hién trong diéu kién vo
trung va lap lai ba lan dé dam bao do tin cay va kha nang tai 1lap cua dir liéu thu dugc.

2.2. Phwong phap tach chiét DNA

Trong nghién ciru nay, hai phuong phap tach chiét DNA duoc sir dung dé khao sat kha ning trich
ly DNA, bao gdm: phuong phap Cetyltrimethylammonium bromide — Sodium Dodecyl Sulfate (CTAB
— SDS) tham khéo tir nghién ctru cua Pinzauti va cong su [6] va phuong phéap nhiét lysis dugc didu
chinh dya trén mo ta tir nghién ctiru ctia Marques va cong su [7].

2.2.1. Phuwong phap CTAB-SDS

Quy trinh tach chiét DNA duoc tién hanh theo phuong phap CTAB — SDS, véi cac diéu chinh
theo diéu kién thuc nghiém tai phong thi nghiém, ddng thoi tham khao nguyén ly te Current Protocols
in Molecular Biology va phuong phap ly giai bang proteinase K duoc t6i wu hoa nhu mé ta bai Wilson
va cong su [8]. Sau 28 gio nudi cdy, 1,5 mL dich LB chira sinh khdi vi khuan dugc thu nhan bang ly
tam ¢ toc d6 10.000 vong/phiit trong 5 phut, roi hoa tan trong 500 uL SDS 10%. Tiép theo, 10 uL
proteinase K dugc bd sung va hdn hop duge ¢ & 65 °C trong 40 phut nham pha v cau tric té bao va
phan giai protein. Mau sau d6 dugc ly tim ¢ téc do 13.000 vong/phit trong 15 phat dé loai bo can. Phan
dich trong dugc tron déu hdn hop phenol: chloroform: isoamyl alcohol (25:24:1) véi ti 1¢ bang nhau,
sau d6 ly tim dé tach 16p. Thu dich ndi va bd sung 0,6 mL isopropanol lanh ti 1& (1:1) & & —20 °C trong
30 phut nham két tua acid nucleic. DNA dugc thu lai bang ly tim, rira vi ethanol 70%, lam kho tu
nhién 6 nhiét d6 phong va hoa tan trong 100 pL dung dich dém TE 1X (10 mM Tris-HCI, 1 mM EDTA,
pH 8.0). San phim thu duoc duge luu trit & —20 °C dé phuc vu cac bude phan tich tiép theo [6].
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2.2.2. Phuong phap nhiét lysis

DNA duogc tach chiét dua trén phuong phap nhiét lysis két hop proteinase K, dugc diéu chinh dva
trén mo ta ciia Marques va cong su [7], mau dich vi khuan dugc tang sinh trong méi truong LB long
sau 28 gio (1,5 mL) s& dugc mang di ly tim véi toc dd 10.000 vong/phut trong 5 phut. Luong sinh khdi
vi sinh dugc tron déu véi 200 plL lysis buffer, u ¢ nhiét d6 95 °C trong 10 phut rdi lam lanh nhanh ¢ 4
°C, bd sung thém vao hdn hop 20 pL proteinase K i voi nhiét do 55 °C trong 30 phit. Phan dich ndi
chtra DNA cua vi khuén s& dugc thu sau khi ly tim 13.000 vong/phiit trong 15 phiit. San pham s& dugc
bao quan ¢ nhiét d6 -20 °C cho dén khi st dung [4].

2.3. Thiét ké mdi diic hiéu

Céc cap mdi duoc thiét ké thu cong theo quy trinh 6 bude: (1) xac dinh ving gen bao ton c6 do
dai thich hop (200 — 500 bp) tir co s& dit liéu NCBI, (2) chon trinh tw chuén dai dién cua lodi va so sanh
trén BioEdit dé khoanh viing bao ton, (3) thiét ké moi bang cong cu BioEdit va IDT, (4) kiém tra cac
dic tinh sinh hoa (Twm, %GC, dimer, hairpin) bang co s¢ dit liéu trén IDT va Primer3Plus, (5) danh gia
kha nang két hop trong multiplex PCR dé tranh canh tranh giita cac mdi, (6) xac minh do dic hiéu loai
bang BLAST (NCBI), dam bao d6 twong dong > 99% véi loai muyc tiéu va khong khuéch dai nham loai
ngoai dich. Cac cip moi duoc thiét ké vai chidu dai 20 + 2 bp, T dong déu tir 58 dén 62 °C khong hinh
thanh ciu trac tha cép va dat d dac hiéu cao.

Ba cap mdi dic hidu duge thiét ké dé khuéch dai cac ving gen dac trung cua ba ching vi khuén:
slpA cua Lactobacillus acidophilus, lacS cla Streptococcus thermophilus va sboA ctua Bacillus subtilis.
Trinh ty mdi va kich thuéc san phdm PCR twong tng cu thé véi slpA — 5-
ACTGCCGTTAAACCTGCTGA-3', 5-TTGCTTACGCTGGCTACAGT-3" (273 bp); lacS — 5'-
GATAAACGCTTTGCTTCAGG -3', 5'-TAACTTCAGACAAAGCTTCTAC-3' (351 bp); shoA — 5'-
CTCGATCACAGACTTCACATG-3', 5'-GCAAGTAGTCGATTTCTAACAC-3' (425 bp). Tat ca cac
cap mdi duoc xac thuce in silico dé dam bao tinh dic hiéu véi loai muc tiéu va loai trir hién tuong khuéch
dai khong dic hiéu, dong thoi dugc tong hop thwong mai va kiém nghiém kha ning tuong thich trong
phéan tng multiplex PCR.

Phan tng PCR duoc thyc hién trong téng thé tich 25 pL, bao gdm: 1 pL DNA mau, 1 pL mdi cip
mdi véi ndng d6 10 - 30 pmol/pL, 12,5 uL Master Mix 2X, 0,5 uL RNase, 0,5 pL dNTPs va nu6c khir
ion b sung thé tich dén 25 pL. Di ching duong duoc thiét 1ap bang cach st dung DNA tinh sach cua
timg chung vi khuan dich. D6i ching am sir dung nuéc khong c6 DNA (nudce cit vo tring) dé dam bao
khong ¢ phan tng khuéch dai khong dac hiéu. Cac diéu kién chu ky gdm: khoi dong 95 °C trong 5
phut; 35 chu ky gdm bién tinh 95 °C trong 30 gidy, gin moi 61 °C trong 30 gidy, kéo dai 72 °C trong
45 giay; két thic véi 72 °C trong 5 phut. San pham PCR duoc dién di kiém tra trén agarose gel 2%,
bang thude nhudm GelRed loading buffer with tricolor 6X va quan sat hinh anh dién di duéi tia UV dé
kiém tra cac vach DNA duoc khuéch dai [5].

2.4. Khio sat xay dung phan @ing Multiplex PCR dé phat hién dong théi ba chiing lgi khuin

Sau khi khéo sat riéng 1é ting cap mdi trong phan tmg don (singleplex PCR), ba cip mdi chon loc
duoc két hop trong phan tmg Multiplex PCR vdi thé tich 25 pL. Thanh phan phan tmg gém 1 uL DNA
khuon, 1 pL hdn hop méi, 12,5 pLL Master Mix 2X, 0,5 uL RNase, 0,5 pL dNTPs va 4,5 pL nudc vo
trang, véi cac diéu kién khao sat t6i vu vé ndng do Mg2* tir 25 uM, 50 uM va 75 pM, dNTPs 100 pM,
200 pM va 300 uM, nhiét do gin mdi tir 58 °C kéo dai dén 61 °C. Chu trinh nhiét gdm: 95 °C (5 phut),
30 chu ky ¢ nhiét d6 95 °C trong 30 gidy - nhiét d6 gin mai tir 58 °C dén 62 °C trong 30 gidy, nhiét do
kéo dai 72 °C trong 30 gidy va kéo dai cudi pha két thic chu ky & nhiét do 72 °C trong thoi gian 5 phut.
Phan (mg Multiplex PCR dugc ti uu nay cho phép phat hién nhanh, chinh x4c ba ching lgi khuan trong
moét 1an khuéch dai duy nhat, phuc vu hi¢u qua cho kiém nghiém vi sinh thuc phém va phat trién bo kit
chan doan phan tir.

2.5. Xay dung b¢ KIT multiplex PCR

Heé théng phan g dwoc t6i wu vé ndng do cac thanh phan va diéu kién chu trinh nhiét ¢é dam bao
do dac hiéu cao, d nhay t6t va kha nang lap lai 6n dinh. Phan mg duoc thuc hién trong thé tich 25 L,
bao gom 12,5 uLL Master Mix 2X (gom Tag DNA polymerase 0,5 U/uL, buffer va MgCl: 25 nM), dNTPs

nong d6 300 uM, 3,0 pL hén hop moi da mdi (gom ba cip mdi dic hiéu cho cac gen sipA, lacS, sboA,
moi cap gom 0,5 uL mdi xudi va mdi nguoe & ndng dd 10 pmol/uL), 0,5 uL RNase dé loai bo RNA tap,
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2,0 uL DNA khuon (10 — 50 ng) va nuéc tinh khiét bo sung du thé tich. Chu trinh nhiét t5i wu bao gom:
khoi dong & 95 °C trong 5 phut; 30 chu ky khuéch dai véi cac bude 95 °C trong 30 gidy, 61 °C trong 30
gidy, 72 °C trong 30 gidy; va kéo dai cubi & 72 °C trong 5 phut. Phan tmg dbi chimg 4m khong chira DNA
khuon dugc thiét 1ap nham kiém soat nhiém chéo va loai trir khuéch dai khong dic hiéu.

Bo kit dugc dong goi theo dinh dang tiéu chudn bao gdbm: éng phan tmg chira Master Mix tiéu
chuin 8 dng/strip, éng primer mix dang 16ng c6 ndng d6 10 pM chira hdn hop 3 cip mdi, bng DNA d6i
ching dwong cho ba ching (10° CFU/mL), tai liéu huéng dan sir dung ban in khé A4 va thang chuén
DNA 100 bp cung cip bai ABT. Tét ca cac thanh phan dwoc bao quan lanh & 2 — 8 °C & dang dung
dich, dam bao do 6n dinh va tién loi khi sir dung trong phong thi nghiém. Phan tng multiplex PCR duoc
kiém tra bang mau chig 4m khong chira DNA khudn dé xac nhan khong c6 nhiém chéo.

2.6. Ung dung b kit multiplex PCR trén cic ché phidm probiotic thwong mai

Nham danh gia tinh kha thi va hiéu qua tng dung thuc té ciia bo kit multiplex PCR d phat trién,
b kit multiplex PCR di dugc danh gia trén 10 mau probiotic thuong mai dugc chon dai dién kiém tra
ngudn gbc va thanh phan khac nhau dang luu hanh trén thi truong Viét Nam nham kiém tra tinh dic
hi€u va kha nang phat hién ba chung vi sinh muc tiéu: Lactobacillus acidophilus, Streptococcus
thermophilus va Bacillus subtilis, caic mau ché pham probiotics thwong mai thudc cac dang bao ché
khéac nhau nhu dang bot, vién nén va dung dich dugc lya chon ngiu nhién tir thi truong Viét Nam dé
lam d6i twong khao sat. Mau duoc can/dong 1 g hodc 1 mL va hoa tan trong 9 mL dung dich NaCl
0,85% vo trung, lc ddng nhat 30 phut va ly tdm & 8.000 vong/phut trong 10 phut nhim thu gom sinh
khéi vi khuén. Sinh khéi sau d6 dwoc rira mot 1an bang dung dich NaCl nham loai bo tap. chat con sot
lai trude khi tién hanh budgce tach biang phuong phap CTAB. Phan tmg multiplex PCR tiép theo dugc
thiét 1ap trong thé tich tong cong 25 pL gom 12,5 pL Master Mix 2X, hdn hop mdi sir dung 0,5 pL mdi
xudi va 0,5 pL mdi nguge & nong d6 10 pmol/uL, 0,5 pL RNase nham loai bo RNA tap, 5 ,0 uL DNA
khuén véi nong do twong duong 10 — 50 ng va nude tinh khiét bé sung. Chu trinh nhiét dugc toi wu gom
khoi dong ¢ 95 °C trong 5 phit; 30 chu ky khuéch dai v6i cac budc bién tinh ¢ 95 °C trong 30  gidy, gan
mdi ¢ 61 °C trong 30 gidy, kéo dai & 72 °C trong 30 gidy; két thuc bang giai doan kéo dai cubi ¢ 72 °C
trong 5 phat. Phan tmg PCR khong chira DNA khuén dugc thiét 1ap dong thoi dé 1am ddi chimg am.

3. KET QUA VA THAO LUAN

3.1. Két qua hoat héa va xac dinh ba chiing vi khuén

Sau thoi gian 0 72 gio ¢ nhiét d6 37 °C, ba chung vi khuén dugc hoat hoa trén cic méi truong
chon loc thich hop gdm méi trudng MRS agar cho vi khuan nhém Lactobacillus, M17 agar cho vi khuén
Streptococcus va NA cho vi khuan Bacillus. Quan sét hinh thai khuén lac két hop nhuém Gram, sy khac
biét gifra cac chung, ca v& kich thude, hinh dang 1an dic diém hinh thai t& bao dai thé va vi thé thé hién
khac biét (Hinh 1). Chung nghi ngo 1a Lactobacillus acidophilus hinh thanh khuan lac tron, 16i, kich
thudc trung binh 1,2 + 0,1 mm, khong sic td va bé mat nhin. Két qua nhuom Gram cho thay té bao dang
que ngan 0,7 x 2,0 um, Gram duong. D6i voi chiung nghi ngd Streptococcus thermophilus, khuan lac
¢6 duong kinh nho6 hon 0,9 +0,05 mm, duc, mép déu, dudi kinh hién vi hinh dang cau khudn Gram
dwong, xép thanh chudi ngin véi duong kinh trung binh 0,8 um. Nguoc lai, chung nghi ngo' Bacillus
subtilis hinh thanh khuan lac 16n 4,3 £ 0,2 mm, kho, bé mat nhin, mép xu xi; té bao dang que 16n 1,0 x
4,0 pm, Gram duong va c¢6 kha nang sinh bao tir ndi bao.
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Hinh 1. Hinh thai dai thé (A1, BI, Cl) va vi thé (A2, B2, C2) cua ba mAu vi khuén hoat hoa sau 72 gi0 nudi céy
trén moi truong MRS agar, quan sat dudi kinh hién vi quang hoc (100x): A — MST; B—MLA; C — MBS.
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3.2. Két qua khao sat phwong phap tich chiét DNA

Két qua DNA tdng s6 tir ba chiing vi khuan tir mdu MLA, mau MST va mau MBS dugc tach chiét
bang hai phuong phap: CTAB — SDS va nhiét lysis. Két qua dién di gel agarose cho thiy phwong phap
CTAB — SDS tao ra bang DNA rd nét, sang va khong bi nhoe, phan anh DNA ¢6 khéi lwong phan tir
16n, nguyén ven va dat do tinh sach cao. Nguogc lai, phuong phap phan gidi nhiét lysis cho bang vach
md, khuéch tan va cé do tap cao hon, cho thady DNA bi phan hity va hiéu suat thu hoi thap, dac biét rd
& mau S. thermophilus VTCC 19258. Mic du don gian, nhanh va khong can nhiéu hoa chat, nhung
phuong phap nhiét lysis khong dap tmg yéu cau vé do tinh sach va toan ven DNA trong cac ing dung
nhu multiplex PCR hay giai trinh tu. Nhu véy, trong khi CTAB-SDS van 1a phuong phap tiéu chuén
cho muyc tiéu thu nhan DNA chét lugng cao, phan giai nhiét néu dugc t6i wu hoa c6 thé tro thanh giai
phap higu qua, tiét kiém va phi hop cho cac ing dung chan doan nhanh hodc xét nghiém nhanh.

Giéng tra mau

200 bp

200 bp

Hinh 2. Két qua dién di DNA tdng sb cia ba ching vi khudn chuén dugc tach chiét bing phwong phap
CTAB-SDS (A) va lysis nhiét (B). M: thang DNA 1 kb; LA: Lactobacillus acidophilus VCIM 5905; BS:
Bacillus subtilis VCIM 5902; ST: Streptococcus thermophilus VTCC 19258.

3.3. Két qua phan tng PCR nhén dién gen dic hiéu ciia ba chiing lgi khuén

Két qua dién di san pham PCR don cho thiy ca ba cip mdi slpA, lacS va shoA déu khuéch dai
thanh cong cac doan gen dich vai kich thudc twong tmg 1an lugt & vach 273 bp, 351 bp va 425 bp (Hinh
3). Cac vach DNA hién 13, sic nét, khong co hién tugng tao bang vach phu, dimer moi hay khuéch dai
khong dic hiéu, chimg to timg cip modi co do ddc hiéu ndi loai cao va twong thich tot véi diéu kién phan
Umg chuan. Pic biét, hién tuong khuéch dai chéo gitra cac loai vi khuan khéng muc tiéu khong ghi nhén,
diéu nay cho thdy ving gin mdi di dwoc lwa chon chinh xéc, loai trir dugc céc trinh ty twong dong véi
loai khac. Bén canh do, kich thudc san pham chénh léch du 16n, dam bao phan tach rd rang trong didu
kién multiplex PCR, cung ¢b tiém nang img dung cua h¢ mdi trong phan tmg da mdi sau nay. Tuy nhién,
& mot s6 mau, két qua vach san phiam PCR xuat hién vét nhoe md ¢ kha nang do ton du cac tap chét
nhu protein hodc mudi trong DNA khuén. Didu nay chua anh huéng dén két qua khuéch dai nhung c6
thé lam suy giam do sic nét va tinh tai 14p trong cac budc phat trién sau, ddc biét khi m& rong sang
multiplex PCR c6 d0 nhay cao.

M LA ST BS BC-

A25bp.
Sbp
273bp

100bp

Hinh 3. Két qua dién di san pham PCR cua ba chung vi khuin chuén trén gel agarose. M: thang DNA 100 bp;
LA: Lactobacillus acidophilus VCIM 5905; BS: Bacillus subtilis VCIM 5902; ST: Streptococcus thermophilus
VTCC 19258; BC—: d6i chirng &m khong chira DNA khudn.
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Sau khi khuéch dai thanh cong ba doan gen muc tiéu bang phan tmg PCR, san phiam dugc tinh
sach va giai trinh ty dé x4c minh d6 dic hiéu cua cac cap mdi. Trinh ty thu dwoc duge phan tich d6i
chiéu bang cong cu BLAST trén co s& dit liéu GenBank (NCBI). Két qua cho thay trinh ty gen slpA c6
do tuong dong 100% véi Lactobacillus acidophilus ching ATCC 4356 (mi truy cap NR_104927.1),
gen lacS trung khép 100% v6i Streptococcus thermophilus ching CNRZ1066 (mad truy cép
CP000023.1) va gen shoA twong ddéng hoan toan vé&i Bacillus subtilis chung 168 (ma truy cap
AL009126.3). Trinh ty so sanh khong phét hién tring khép dang ké véi cac loai ngoai muyc tiéu trong
cung chi trén 100 trinh ty BLAST, khang dinh cic doan khuéch dai c6 tinh ddc hiéu noi loai cao. Két
qué nay chimg minh ring cac cip mdi duoc thiét ké co d chinh xac va do dac hiéu cao, dap tmg yéu
cau dinh danh vi sinh vat dén cap d¢ loai trong phan tmg multiplex PCR.

3.4. Két qua khao sat xdy dung quy trinh phat hi¢n nhanh va dong thoi ba chiing lgi khuin bing
phin iwng multiplex PCR

Nong d6 Mg?" dong vai tro then chdt trong hoat tinh cia DNA polymerase trong phan (g
multiplex PCR. O nbng do 25 uM MgCL, két qua khong co san phiam khuéch dai dic hiéu trén gel
agarose cho thiy thiéu hut cofactor can thiét cho hoat dong cua enzyme Taq polymerase. Khi ting nong
d6 MgCl 1én 75 pM, ba amplicon muc tiéu dugc khuéch dai 16 rang, sic nét, khong xuat hién bang
phu. Tuy nhién, & nong d6 50 uM hiéu qua khuéch dai khong dugc cai thién thém; mot sé mau cho thay
hién tuong bang mo, khong 6n dinh, khi ndng d6 Mg?* qua thip co thé 1am giam dic hiéu phan tng do
6n dinh cac bat cip mdi khong dac hiéu (Hinh 4A).

Nong do dNTPs ciing anh huong dang ké dén hiéu suét va sy can bang khuéch dai giita cac muc
tiéu. O muc ndng d6 ANTPs 100 uM, chi s6 cudng d bang vach DNA trung binh giam khoang 80% so
véi didu kién tdi wu va mot hodc nhiéu amplicon khong dugc tao thanh. Khi tang n6ng d6 dNTPs 1én
dén 200 uM, phan tng dién ra nhung khong dong déu véi tin hiéu yéu 1o rét tir gen lacS. O mic 300 uM,
ba doan DNA sau khuéch dai dic hiéu xuét hién o rang, khong cé vach phu. biéu nay cho thﬁy su can
bang tdi wu giita ngudn nucleotide va hoat tinh enzyme. Mirc ndng d6 300 pM nay cao hon so véi gia
tri thuong dung trong PCR don (200 — 250 pM) (Hinh 4B).

Gidng e i
coak bl UL

400 by
el
200 bp
aido IS
100 bp
—_

Gééng tra mau
>

400 bp
—_—

200 bp
e
100 bp
—_—

Hinh 4. Két qua khao sat toi wu phan tmg multiplex PCR & cc diéu kién phan tmg khac nhau.
Trong d6 A: ndng dd MgCl (1: 25 uM; 2: 50 uM; 3: 75 uM); B: néng d6 dNTPs (1: 100 uM; 2: 200 uM; 3:
300 uM); C: nhiét do gz“in mbi (1: 57 °C; 2: 58 °C; 3: 59 °C; 4: 60 °C; 5: 61 °C; 6: 62 °C);
M: thang DNA 100 bp; DC—: d6i chimg 4m; DC+: d6i chimg duong.
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Nhiét ¢ gan moi c6 anh hudng tryuc tiép dén do ddc hidu ctia phan tmg. O mirc dudi tir 58 -60 °C,
xuét hién nhiéu bang phy, cho thdy hién twong bét cip moi khong dac hiéu. Tai 62 °C, higu qua khuéch
dai, déc bi€t 1a cua gen sipA, suy giam dang ké, c6 kha ning do vuot qua nhiét d6 nong chay (Tm) cua
mot trong cac cip mdi. Nhiét d6 61 °C duoc xac dinh 1a két qua tSt nhit cho 3 san pham bat cip
multiplex PCR, cho phép ca ba cap mdi hoat dong ddng thoi véi do dac hidu va hiéu qua cao, tranh hién
tuong canh tranh moi thuong gip trong multiplex PCR (Hinh 4C).

3.5. Két qua danh gia bd KIT véi mot s6 miu ché pham probiotics thwong mai

Bang 1. Két qua danh gia bd KIT multiplex PCR trén mét s ché phdm probiotics thwong mai

: Thanh phén vi sinh vat cong bd Nhom
Tén san pham p . . & L. acidophilus | S. thermophilus | B. subtilis probiotic
trén nhan ,
khac
x Lactobacillus acidophilus,
+ + - -
Mau 1 Streptococcus thermophilus
Lactobacillus acidophilus,
Mau 2 Bacillus subtilis, + - + -
Saccharomyces boulardii
Mau 3 Bacillus subtilis, Bacillus clausii - - + -
M 4 Lactobacillus aczdophl{us, + } } }
Streptococcus faecalis
x Lactobacillus acidophilus,
Mau 5 Lactobacillus rhamnosus * B B B
x Bacillus subtilis,
Mau 6 Bifidobacterium breve B B * B
Miu 7 Streptococ.cus thermt?phllus, ) + } }
Bacillus clausii
x Lactobacillus acidophilus,
+ - - -
Mau 8 Bifidobacterium bifidum
Lactobacillus acidophilus,
Mau 9 Bacillus subtilis, Enterococcus + - + -
faecium
Lactobacillus acidophilus,
Mau 10 Streptococcus thermophilus, + + - -
Bifidobacterium longum

Ky tu biéu thi (-) miu am tinh; (+) miu duong tinh.

Két qua khuéch dai PCR dugc thé hién qua anh dién di trén gel agarose cho thay L. acidophilus dugc
phat hién & cac mau 1, 2, 4, 5,8, 9 va 10; S. thermophilus duoc phat hién & cac mau 1, 7 va 10; B. subtilis
duoc phat hién & cac mau 2, 3, 6 va 9. Khong c¢6 miu nao duong tinh ddng thoi véi ca ba gen muc tiéu
(slpA, lacS, sboA). Két qua thu dugc phi hop v6i thanh phan vi sinh vat cong bd trén nhin ciia cic mau
khao sat khi khong c6 san pham chira ca ba chung khao sat trong cung mdt bo san pham lgi khuén thuong
mai v6i 10/10 mau ¢6 phan tmg (Bang 1). Viéc Iya chon mau dugc thyc hién ngau nhién, duya trén tidu chi
da dang vé chung vi sinh va ngudn goc thuong hiéu va dang bao ché nhim dam bao tinh dai dién twong
dbi cho cac san pham probiotics phd bién trén thi truong Viét Nam. Hon thé nira, bo kit multiplex PCR
duoc thiét ké hudng dén kha niang img dung thuc té trong kiém dinh chat lugng cac san pham probiotics
thuong mai bao gdm cac thanh phan nhu enzyme Tag polymerase, dNTPs, buffer va cac moi dic hiéu
gitip sang loc ching vi sinh vat dau vao va hd trg nghién ctru phat trién ché pham da ching [9]. Véi do
dac hiéu, 9 nhay cao va tinh linh hoat, bg kit gop phan chuan héa quy trinh dinh danh so by nhanh vi sinh
vt tai cac co so san xuét va phong kiém nghiém [6]. Trong bdi canh thi truong probiotics tai Viét Nam
tang truéng hon 20% mdi ndm, viéc (g dung cong nghé nay c6 thé giup cai thién dang ké chét luong
giam sat va dam bao quyén loi ngudi tiu dung [10].

Maic du vay, dé nang cao d¢ tin cdy va tinh khai quat ctua két qua, cac nghién clru tiép theo nén
mé rong quy mo khéo sat véi s6 lwong mau 16n hon, bao phu nhiéu phan khiic san pham, bao gom ca
hang ngi dia va nhap khau. Dong thoi, can thiét tién hanh doi chi€u hi¢u suat bg kit vdi cac phuong
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phap kiém dinh tiéu chuan hién hanh nham xac 1ap gia tri img dung thyc tidn mot cach khach quan va
day du hon.

Giéng tra mg‘u

100bp,

Hinh 5. Két qua phan ng multiplex PCR trén mot §6 ché pham probiotic thuong mai. M: thang
DNA 100 bp; BC—: d6i chung am; BDC+: doi chung duong; 1: mau 1; 2: mau 2.

4. KET LUAN

Nghién ctru da xay dung va tdi wu thanh cong mot bo kit multiplex PCR cho phép phét hién dong
thoi ba chung loi khuan c6 gia tri ung dung cao gém Lactobacillus acidophilus, Streptococcus
thermophilus va Bacillus subtilis. Ba cap moi dic hiéu duogc thiét ké dua trén cac gen dac trung (s/pA,
lacS, sboA) cho san phém khuéch dai rd rang véi d6 dac hi¢u cao, khong xuét hién bang khong dac hi¢u
hay phan tmg chéo. Cac diéu kién phan tng PCR véi 75 uM MgCl,, 300 uM dNTPs va nhiét do gan
moi 61 °C duge t6i vu nham dat hiéu suat khuéch dai dong thoi t6i wu trong mot phan tmg duy nhat,
nghién ctru co y nghia tmg dung cao trong cac linh vuc thyc phim va y sinh. Khi 4p dung trén 10 ché
pham probiotic thuong mai, gidi han phat hién (LOD) cuia bo kit multiplex PCR vé&i d6 nhay cao dat
10/10 mau phan tmg trong céc thir nghiém thuc té. Bén canh do, cac gen muc tiéu duoc lya chon khong
chi ¢6 vai tro dinh danh di truyén ma con lién quan dén chirc ning sinh hoc dic trung cta timg chiing,
qua d6 tang cudng gid tri tng dung thuc té cua két qua khuéch dai [11]. Ngoai ra, dé nang cao hiéu qua
toan bo quy trinh, nghién ctru dé xuét cai tién phuong phép tach chiét DNA duya trén nguyén 1y nhiét
lysis bang céch bd sung RNase nham loai bo RNA tap, phuong phap CTAB- SDS ting hiéu qua pha vo
mang té bao va ap dung budc trung hoa véi _potassium acetate giam nhiéu protein va cac manh té bao,
tir d6 gitp thu nhan DNA cé d6 tinh sach tot hon cho phan g PCR, gop phan quan trong vao do 6n
dinh va do tin c@y bo kit multiplex PCR [12]. B¢ kit multiplex PCR c6 tiém nang tng dung trong kiém
nghiém san pham probiotics, danh gia chung vi khuan du vao va nghién ctru ché pham da chung, gop
phan nang cao chat lugng trong san xuét va nghién ctru vi sinh g dung.

Loi cam on: Nghién ctru nay do Trudng Dai hoc Cong Thuong Thanh phd H6 Chi Minh bao trg va cip
kinh phi theo Hop dong s6 39/HD-DCT ngay 17 thang 01 nam 2025.
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ABSTRACT

DEVELOPMENT OF MULTIPLEX PCR KIT FOR SIMULTANEOUS DETECTION
OF THREE BACTERIA Lactobacillus acidophilus, Streptococcus thermophilus
AND Bacillus subtilis FOR PROBIOTIC PRODUCTS

Nguyen Thanh Luan®, Nguyen Thi Ngoc, Nguyen Ho Thien Thao,
Tran Le Nhu Quynh, Nguyen Huong Giang, Nguyen Thi Ngoc Cham
Ho Chi Minh City University of Industry and Trade

“Email: luannt@huit.edu.vn

Probiotic microorganisms have been increasingly applied in the medical and food industries due

to their health benefits. This study aimed to construct and optimize a multiplex PCR kit for identifying
simultaneously three probiotic strains Lactobacillus acidophilus, Streptococcus thermophilus and
Bacillus subtilis. By using three specific primers slpA, lacS and sboA respectively, the multiplex PCR
had been designed and integrated for the single reaction. Based on these findings, a multiplex PCR kit
was amplified DNA products respectively the three bacteria strains without cross-reactivity. The
optimal PCR condition including 75 uM MgClz, 300 pM dNTPs and priming temperature in 61 °C was
explored and designed. This multiplex PCR kit had been applied in 10 commercial probiotic products
with limit of detection (LOD) in demonstrating high sensitivity at 10/10 samples of practical test. This
method indicated a high sensitivity, specificity and applicability. It also offered an effective tool for
quality control and verification of probiotic components in commercial products.

Keywords: Probiotic, Lactobacillus acidophilus, Streptococcus thermophilus, Bacillus subtilis,
multiplex PCR KIT.
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