Chuong 1. TONG QUAN VE NGHIEN CUU

1.1. GIOI THIEU VE Staphylococcus aureus
1.1.1. Hinh thai va dic diém sinh héa

Tén goi Staphylococcus aureus dugc két hop giita tir “Staphyle” va “cocci” theo
tiéng Hy Lap c6 nghia 1a chum nho va “aureus” theo tiéng Latinh c6 nghia 1a vang boi
khuan lac phat trién c6 mau vang. Tu cau khuan Ia nhitng cau khuan Gram duong c6
duong kinh tir 0,8 — 1,0 um va xép lai véi nhau thanh hinh chim nho, ¢6 phan ang
coagulase —ngung tu huyét thanh va catalase — xtc tac phan giai H.0, duong tinh, khong
c6 16ng, khdng co vo, khéng sinh nha bao (Hinh 1.2.). Staphylococcus aureus ¢ mat &
khip noi trong méi trudng va co thé duoc tim thay trong khdng khi, bui, nudc thai, nudc,

bé mat moi truong, ké ca trén ngudi va dong vat (Hennekinne et al., 2012).

Trén méi truong Baird Parker (BP) khuan lac S. aureus c6 mau den bong, 16i V6i
duong kinh 1 — 1,5 mm, hinh thanh hai vong trong va duc rong 2 — 5 mm xung quanh
khuan lac do c6 kha nang khir potassium tellurite va kha nang thuy phan long do tring
cua lethinase (Hinh 1.1.) (Sandel & McK:illip, 2004).
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Hinh 1.2. S. aureus trén méi treong Hinh 1.1. S. aureus dwéi kinh
Baird Parker hién vi

1.1.2. Piéu kién phat trién va mdi truong
S. aureu phét trién & nhiéu méi tredng khac nhau trong nhiét do tir 7 — 48°C, Vi
nhiét o thuan lgi la 30 — 45°C va khoang pH tir 4,2 — 9,3 vadi @6 pH thuan lgi la7 - 7,5
va trong mdi truong chira trén 15% NaCl. S. aureus dé phat tan ra moi truong xung

quanh va 1am ting kha ning nhiém vao thuc pham (Nguyén, 2013).



1.1.3. Phan bé

S. aureus c6 kha ning bam dinh t6t trén nhiéu loai té bao va may mac, thiét bi,
chung duoc tim thdy gan nhu moi noi trong tu nhién, trong thuc pham va nude uéng.
Vi thé, S. aureus phan b rong rii, duoc tim thay nhiéu nhat & da, mang nhay, toc va

miii ciia nguoi va dong vat mau nong (Nguyén, 2013).
1.1.4. Kha nang giy bénh

S. aureus 1a vi khuan co hoi hién dién trong hé sinh thai cua nguoi va dong vat.
Thong thuong ching khong gay nguy hiém, nhung c6 thé gay bénh khi vuot qua hang
rao bao vé cua da, qua lép mang nhay hoic di vao hé tiéu hoa. Khi ¢6 co hoi, chliing phét
trién trén 16p da bi ton thuong, dau tai, nhd rang hodc an phai do an thirc udng nhiém
khuan S. aureus gay vét thuong mung ma va hoai tir mo, 6 thé dua dén vét thuong &
tinh mach va dac biét 1a nhiing khéi huyét nhiém khuan (GS. TS Nguyén Van Thanh,
TS. Huynh Thi Ngoc Lan, PGS. TS. Tran Thi Hoa, 2011).

+ Vét thuong trén da, dudi da, niém mac:

« Gay mun nhot

S. aureus gay mot bénh trén da goi l1a hoi chirng “bong da” hay bénh Ritter, thuong
gap o tré so sinh véi tién luong xau. Nguyén nhan 1a do c&c chung tu cau tiét ra doc to
Exfoliatine. Triéu chirg ban dau gom sét va do da, sau d6 ngudi bénh xuat hién cac dau
hiéu bong 16p biéu bi dong thoi hinh thanh bong nudc trén dién rong. Tir 6 nhiém khuan
d6 néu vi khuan vao méu c6 thé gay nhiém khuan huyét.

% Hoi chitng soc do doc td

Hoi chiing sbc do S. aureus san sinh doc té gay nén tinh trang sét nhanh, nén mira
va tiéu chay sau d6 dau hong, dau co va phat ban roi bong troc da nhét 1a trong 1ong ban
tay va ban chan. Huyét ap ting dot ngot dan dén sot va truy tim, ti 18 tr vong kha cao
(GS. TS Nguyén Vin Thanh, TS. Huynh Thi Ngoc Lan, PGS. TS. Tran Thi Hoa, 2011).

¢ Hoi chung Thukydides

La thé dac biét cua hoi chung séc do nhidm doc. Hoi ching nay thudng xay ra sau

khi bi cim do boi nhidm tu cau ¢ ca nam va nit. Ti 18 tir vong rat cao (trén 50%).



+ Viém tai — miii — hong: viém amidan, viém xoang.
+ Nhiém khuan huyét

S. aureus la nguyén nhan pho bién nhat gay nhiém khuan huyét. Tu cau vang vao
mau, theo duong mau di toi cac co quan khac (gan, phdi, ndo, tiry, xwong), néu dén tim
gay nhiém trung tim va van tim (viém co tim), c6 thé gay sdc, suy da phu tang dan dén

tir vong.
+ Ngo doc thic an

Xay ra do tiéu thu thirc dn hodc nuéc udng chira enterotoxin do tu cau vang tiét ra.
Ngudi bénh bi ndn mura dir doi va co thé bi sot, 2 — 8 gio sau khi 4n bj tiéu chay ning,
6i mura, cang vé sau phan va chat nén cha yéu 1a nudce, 24 — 48 gio sau thi hét. Tuy nhién,
néu nguoi bénh mat nudc va chat dién giai qua nhiéu, khdng bd sung kip thoi co thé dan
dén soc truy tim mach. S. aureus thudong xuyén dugc tim thay trong nhitng thuc pham
nhu: thit, triing, céc loai salad, cac loai banh ngot, banh kem, san pham tur sira va ngay
ca trong nudc udng. .. vi cc loai thyc pham nay thuong duoc bao quan & nhiét do phong,

1a diéu kién Iy twong cho tu cau vang phat trién.
+ Viém ruot cap tinh

Do dung khang sinh c6 phd rong va it hap thu trong dudng rudt mot thoi gian dai,
khang sinh diét nhitng vi khuan nhay cam dé lai S. aureus dé khang tang sinh vé s

luong gay ngo doc.
+ Kha ning dé khang
1.1.4.1. Khd néng chéng chiu véi méi triong khdc nghiét

Mic du S. aureus I vi khuan khong sinh bao tir, nhung chung c6 kha nang chong
chiu v&i méi truong khac nghiét cao. Vi khuan cd kha nang dé khang véi nhiét do, co
thé chiu dugc nhiét do 60°C trong 30 phat, khong chiu dugc tac dong cua vai loai pham
mau nhudm vi khuan nhu tim gentian, dé khang tét hon nhitng vi khuan khac véi nhitng
chat tay tring nhu phenol, clorua thuy ngan, chiu dugc tic dong cua ap suat tham thau.
Chiing san xuét enzyme catalase 1a mot dic diém dé phan biét véi Streptococci (GS. TS
Nguyén Vin Thanh, TS. Huynh Thi Ngoc Lan, PGS. TS. Tran Thi Hoa, 2011).



1.1.4.2. Khd ndang dé khang khang sinh

Mot trong nhitng khang sinh phd bién nhit trong diéu tri S. aureus la khang sinh
ho beta- lactams ma dién hinh 1 penicillin, ma sau nay 1a methicillin (penicillin nhém
M). Tuy nhién, chi 2 nam sau sir dung Methicillin (1959), nguoi ta da phat hién cac cac
chung S. aureus khang methicillin (Methicillin-resistant S. aureus - MRSA). Hién nay,
ching ta con phat hién duoc ca chung S. aureus bit dau khang lai Vancomycin (VRSA:
vancomycin - resistant S. aureus) (GS. TS Nguyén Vin Thanh, TS. Huynh Thi Ngoc
Lan, PGS. TS. Tran Thi Hoa, 2011), (Vi, 2020).

1.1.5. Khang nguyén

+ Polysaccharid A va B:

La hai khang nguyén cua té bao gilp phan biét Staphylococcus aureus va
Staphylococcus albus bang phan @ng mién dich hoc. Polysaccharid A dugc san xuat boi
S. aureus con polysaccharid B dugc san xuat bai S. albus (khong gay bénh).

+ Acid teichoic: c6 tinh khang nguyén.

+ Khang nguyén cua nang

Chi c6 & mot s6 loai S. aureus san xuat mucoid, khang nguyén chta khoang 70%
carbohydrat (trong d6 khoang 1/3 1a glucosamin), n6 c6 thé chéng lai sy thuc bao (GS.
TS Nguyén Vin Thanh, TS. Huynh Thi Ngoc Lan, PGS. TS. Tran Thi Hoa, 2011).

1.1.6. Pjc to va enzyme

Vi khuan ting truang nhanh va rong rai trong cac té bao séng, tiét ra nhiéu doc t6
va enzyme gay bénh. Hau hét cac dong S. aureus cd thé tong hop enterotoxin — doc t6
rudt — la nguyén nhan chinh gay ngo doc thuc pham.

- Catalase: bat hoat hydrogen peroxide va cac goc tu do hinh thanh do hé thong
myeloperoxidase trong té bao chu (Nguyén, 2013).

- Hemolysin: ¢6 & nhirng chung vi khuan gay bénh. Vét thuong bi 16 do tac dung
cua loai doc t6 ndy, gom bén loai (alpha, beta, gamma, delta), mang ban chat protein

gy tan mau beta, tic dong khac nhau 1én hang cau.

Beta-hemolysis (f — toxin)



Hau hét cac chung S. aureus san xuat p — toxin, mot loai protein phan haly mang

giau lipid, gay thoai hoa sphingomyelin.

- Leucocidin: diét bach cau da nhén, leucocidin ciing lam tan mau nhung yéu hon
alpha-hemolysin. C6 gan 90% cac dong phan Iap tir vét xudce trén da tao ra leucocidin

nhung chi ¢ 2% trong tat ca cac dong S. aureus tiét ra doc té nay (Nguyén, 2013).

- Exfoliatin: 1a ngoai doc t6 gay troc mang da, c6 tinh huéng da, tao nhirng vét
bong ngoai da. Bénh thuong xay ra ¢ tré em. Exfoliatin c6 hai loai: loai A va loai B, loai
A c6 ngudn gdc tir nhiém sic thé trong khi loai B dugc san xuét tir plasmid (GS. TS
Nguyén Vin Thanh, TS. Huynh Thi Ngoc Lan, PGS. TS. Tran Thi Hoa, 2011).

- Enterotoxin: mét protein bén véi nhiét, khdng bi phan hay & 100°C trong vong 30 —
70 phat Vi thé, mic du d6 an thirc udng dugc nau chin nhung ching ta van ¢ kha ning
bi ngd doc thuc pham do enterotoxin chi can (20 ng dén 1 pg) trén 1 g thuc pham ciing
da gay ngod doc thuc pham. Pay 1a loai doc t6 ruot gy ngod doc thire an hay viém rudt
cap tinh, tong hop boi da s cac dong S. aureus, dugc phan loai thanh 18 mau huyét
thanh tir A dén U duya trén céc dac tinh sinh hoc va duoc ki hiéu theo thi tu: SEA, SEB,
SEC, SED,..., SEU (BENNETT et al., 1986). Cac doc té nay di tir duong tiéu hda vao
dong mau dén kich thich trung tdm nén & hanh ndo gay budn nén, nén mta, sau d6 dau

quan bung va tiéu chay vai ngay rdi hét (Greenfield et al., 2002).

- Coagulase: la enzyme quan trong nhat tiét ra boi cac tu cau gay bénh, lam dong
dic fibrin, cac tu cau khdng gay bénh thi khéng c6 kha ning tiét enzyme nay. Coagulase
s& gan vai prothrombin trong té bao chu hinh thanh phic hop staphylothrombin, tao ra
mét véach che ché vi khuan nam gitra, dung chymotrypsin va tetracyclin thay giai chat
nay. Pa s6 bang chung cho thay rang day khong phai 1a yéu té gay doc, mac di ching
c6 co ché gay dong dé tranh bi thuc bao va dap ung mién dich (Kenneth Todar, 2005).

1.1.7. Tong hop ca nhiém

Theo dit liéu tir trung tam Kiém soat va Phong ngira Dich bénh (CDC) cong bé

hon 119.000 ca nhiém S. aureus trong mau va hon 20,000 ca tir vong tai Hoa Ki nim

2017(Deadly Staph Infections Still Threaten the U.S., 2017). 171.200 ca nhiém hang

nam tai cac qudc gia thudc Lién minh Chau Au (EU), va & Iceland va Na Uy ¢4 ti 5.400



treong hop trén (R Kock, K Becker, B Cookson, J E van Gemert-Pijnen, S Harbarth, J

Kluytmans, M Mielke, G Peters, R L Skov, M J Struelens, E Tacconelli, W Witte, 2014).
O Viét Nam, theo mét s6 nghién ctu trén cong dong thi thay rang trong 16 vi

khuan gay bénh thuong gap thi ty 1& nhiém S. aureus 1én t6i 18,5 — 21,7% (Vii, 2020).

1.2. GIOI THIEU VE GEN SPA CUA Staphylococcus aureus
1.2.1. Céu tric

Gen spa 1a gene dic trung cho viéc nhan dién S. aureus & cap d6 phan tu. Gen c6
trinh tu nucleotide ma héa cho su ciu thanh protein A, ¢6 kinh thuéc gen khoang (1350
1400) bp (Hinh 1.3.) (Shakeri et al., 2010).

CAu tric gen spa ma hoa cho gdm vung tin hiéu peptidase (S), vung lién két
immunoglobulin (IgG) gém 5 mién lién két (E, A, D, B, C) , ving X da hinh gom ving
l3p trinh ty ngan (Xr) va viing bao toan (Xc). Ving Xr s& thay doi kich thuéc sau (2 —
16) 1an l3p va trinh ty DNA gen thay ddi tir (21 — 24) bp, dwa vao sy bién ddi trinh tu
ving Xr dé phan loai cac kiéu gen spa (Hallin et al., 2009).

Hinh 1.3. So' @6 c4u truc gen spa ciia S. aureus
a) Cau truc gen, b) Cau tric lap lai cia vang Xr, ¢) Trinh tu 13p lai nucleotide
Protein A la protein bé mit té bao (40 — 60) kDa dugc tim thay trén thanh té bao
cta hau hét cac chung vi khuan S. aureus. Protein nay 1a mot phan khéng thé thiéu trong
qua trinh tién hoa cuaa S. aureus, vi nd c6 thé don gian hoa qué trinh 13y truyén cua vi

khuan va cho phép vi khuan 1ay nhiém vat chii trong mot khoang thoi gian ngén hon.
1.2.2. Chirc niing

Chtic ning chinh ciia Protein A trong thanh té bao cua vi khuan S. aureus lién quan

dén doc luc (véu t6 xac dinh mirc 46 cia mam bénh c6 thé gdy bénh cho vat chir), dong



vai tro ngin chin cac phan tng cta té bao bach cau lympho B tir vat chu. Tir d6, dong

vai trd ngan chin sy phat trién kha ning mién dich ¢ vat cha bi nhiém bénh.

Protein A ciing lién két voi 'ving Fc' ctia IgG va ca 'ving Fab' ciia té bao bach cau
lympho B trong vat chu va kich hoat cac qua trinh ngan chan qua trinh thuyc bao
opsonophagocytic va tiéu diét cac té bao bach cau lympho B ma né tiép xtc (Hinh 1.4.)
(Kobayashi & DeLeo, 2013).
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Hinh 1.4. Chirc ning gen spa ciia vi khuin S. aureus
1.2.3. Phat hién S. aureus dwa trén gen spa

Theo nhu nghién citu cua F. Shakeri va cong su vé tinh da dang cia gen spa trong
cac chung S. aureus khang methicillin (MRSA) va nhay cam véi methicillin (MSSA)
cho thay két qua du trén 208 chung S. aureus phan 1ap gom 59 chiung MRSA va 149
chang MSSA thi chi ¢6 8 ching S. aureus 1a khdng cé dai gen spa chiém 3,8% so Vi
s6 chung con lai mang gen spa chiém téi 96,2% véi ty 16 MRSA (96,6%) va MSSA
(96%) (Shakeri et al., 2010).

Theo két qua nghién ctu cia T. Bhati va cong su vé cac bién thé gen spa & 38
chang S. aureus duoc phan lap tir cac trudng hop bo bi bénh viém v thong qua khuéch
dai gen spa bang phan (g PCR thi c6 ti 37 chung S. aureus khuéch dai dugc gen spa,

chung to céc chung trén déu mang gen spa (Bhati et al., 2016).
1.3. PHUONG PHAP KHUECH DAI PANG NHIET VONG XOAN
POLYMERASE SPIRAL REACTION (PSR)
1.3.1. Tong quan vé phwong phap khuéch dai dang nhiét phat hién S. aureus
trong thuc pham
Ky thuat khuéch dai DNA dang nhiét da dugc nghién ctru va béo céo bao gom hé

théng khuéch dai dya trén phién ma (Transcription-based amplification system — TAS)



(Kwoh et al., 1989), phan ung duy tri sao chép trinh tu (Self-sustained sequence
replication — 3SR) (Fahy et al., 1991), khuéch dai dich chuyén soi (Strand displacement
amplification — SDA) (Walker et al., 1992), sao chép vong lan (Rolling circle replication
—RCR) (Gusev et al., 2001), khuéch dai dang nhiét qua trung gian vong (Loop-mediated
isothermal amplification — LAMP) (Notomi et al., 2000), khuéch dai ding nhiét don
(Single primer isothermal amplification — SPIA) (Myrmel et al., 2017), khuéch dai moi
chéo (Cross priming amplification — CPA) (Kumar et al., 2018). Trong cac phuong phap
nay, TAS, 3SR, NASBA, SDA, HDA va SPIA yéu cau nhiéu enzyme (ba hoic nhiéu
hon) va can téi wu hoa nghiém ngat. Chi mét vai trong sé cac phuong phéap khuéch dai
dang nhiét nhu RCR, LAMP va CPA c6 thé thuc hién hiéu qua ¢ nhiét do khong d6i ma
chi str dung mot enzyme. Tuy nhién, phuong phap RCR chi ¢ thé khuéch dai DNA

vong con phan ang LAMP va CPA can téi bon hoac nhiéu moi dé bat dau phan ang.

Mot s6 nghién cau gan dy véi nhiém vy tim ra mot phuong phap don gian hoa
qué trinh phat hién va chi phi thap da cong bd vé phan tng khuéch dai dang nhiét vong
xoan (Polymerase Spiral Reaction — PSR) bai Liu va cong su vao nim 2015 (Liu et al.,
2015). thira hudng cac wu diém vuot troi cia LAMP va CPA vé d6 nhay, do dac hiéu.
Hon nira, PSR c6 thé hoat dong chi can mot cap mdi va mot loai enzyme. Phan @ng xay
ra & mot nhiét do ¢ dinh va két qua c6 thé quan sét truc tiép thong qua su thay ddi mau

pH cua san pham sau phan tng (He et al., 2020).
1.3.2. Nguyén li hoat dgng cia phwong phap PSR

Phuong phap PSR chi sir dung dung mét loai enzyme duy nhat, sir dung mot cap
mdi dugc thiét ké dic trung va DNA polymerase dé khuéch dai trinh ty DNA muc tiéu
dudi diéu kién dang nhiét. Cap méi duoc thiét ké cho phan tng PSR bao gom mdi xudi
Ft va mdi nguoc Bt (Hinh 1.5.) (Liu et al., 2015) Trong dé, Ft bao gdm trinh tu Nr va
trinh ty F theo chiéu 5°-3°, trinh tu F ¢d chiéu dai tir 15 — 30 bp duoc xac dinh va la trinh
tu bo sung chinh xac cho mot ving trinh tu tai dau 3’ cua trinh ty muyc tiéu; Bt bao gom
trinh tu N va trinh ty B theo chiéu 5°-3’, B duoc xac dinh va bo sung hoan toan cho 15-
30 nucleotide cua trinh ty muyc tiéu tai ¢au 5°; trinh tu N 14 trinh tu dao ngugc khong bd
sung caa trinh tu Nr, Nr khong nhan dang hay bo sung cho F, N khéng nhan dang hay
bd sung cho B. Phan ung PSR ¢6 thé xay ra ¢ nhiét 6 60 — 65°C, trong d6, mach d6i
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cua trinh tu muc tiéu bi bién tinh thanh hai mach don nhé sy hién dién cua Betaine, trinh
tu F cta Ft s& bat vao trinh tu Fc ciia mach don tai mach 3°-5° cua trinh ty muc tiéu, nho
su hoat dong cua DNA polymerase, mach méi s& duoc tong hop kéo dai tir F tao mach
méi chira trinh tu Be, qua d6 trinh ty B cta Bt s& lién két va DNA polymerase kéo dai
t6ng hop mach tao mach chira Nrc va Fc theo chiéu 3°-5°, do trinh ty Nr va N s& dao
nguoc lai nhau va trinh tu Nr va Nrc bo sung cho nhau, vi thé mach méi sé ¢6 cu tric
cudn tron, dau 3” cua Nrc ¢d thé tiép tuc kéo dai mo rong tao ciu tric vong xoan (Liu
etal., 2015). Qua trinh twong tu Xay ra voi mach 5°-3’ caa trinh ty myc tiéu ban dau voi

su hoat dong cua moi Bt.
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Hinh 1.5. Nguyén Iy khuéch dai dang nhiét vong xoin PSR
1.4. TINH HINH NGHIEN CUU HIEN NAY

Nghién ciu cua A. Milton va cong su vé phét trién phuong phap xét nghiém
polymerase spiral reaction (PSR) dé phat hién nhanh chong Staphylococcus aureus
trong thit (Milton et al., 2021).

Nghién ctu cua K. Momin va cong su vé phét trién phuong phap xét nghiém
polymerase spiral reaction (PSR) cho viéc phat hién Salmonella trong thit heo va cac
san pham tir thit heo (Momin et al., 2020).

Nghién ctu cua Shiyu He va cong su vé xét nghiém axit nucleic cua Vibrio
parahaemolyticus bang phuong phap polymerase spiral reaction (PSR) (He et al., 2020).

Nghién ciru cua V. Hieu va cong su vé khao sat didu kién phan tng polymerase
spiral reaction trong viéc phat hién nhanh gen khang methicillin cua Staphylococcus
aureus (Hieu et al., 2021).
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Chwong 2. PHUONG PHAP NGHIEN CUU

2.1. POI TUQNG NGHIEN CUU
2.1.1. Chiing vi khuan (ATCC)

Chung S. aureus ATCC 29213 va cé4c chung vi khuan tham chiéu khac tir nguén
chang chuan vi sinh vat (ATCC) (Bang 2.1.), cac chung S. aureus phan 1ap tir cac mau
thure pham gom mau thit ga, mau tdm, mau thit b, mau thit heo, mau thit c4, mau sita

bo & c&c cho dia phuong tai Tp. HCM.

Bang 2.1. Chiing vi khuan tham chiéu (ATCC)

Chiing vi khuan Nguén chiing chuan
Staphylococcus aureus ATCC 29213
Pseudomonas aeruginosa ATCC 9027
Listeria monocytogenes ATCC 19115
Bacillus cereus ATCC 14579
Streptococcus pyogenes ATCC 19615
Salmonella enterica ATCC 6539
Bacillus subtilis ATCC 6051
Vibrio cholerae ATCC 14035
Enterococcus faecalis ATCC 29212
Escherichia coli ATCC 25922

2.1.2. Mau thwc pham

Thu thap cac mau thuc pham gom mau thit ga, mau tém, mau thit bd, mau thit heo,

mau thit ¢, mau sira bo & cac chg dia phuong tai Tp. HCM.

Cac mau dugc ma hoa sip xép theo thir tu 13 ngay thang nam thu miu, ngudn géc,

tén mau (Bang 2.2.).

Vi du: Ngay 11 thang 04 nim 2023 tai chg Xdm Méi véi mau canh ga dugc ma
hoé 1a 230411CAGXM.
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Bang 2.2. M4 héa cac miu dwec thu nhan

Noi 1dy méu Ky hiéu | Loai thwc phim | Ky hiéu | Vitrimiu | Ky hiéu
Bach Hoa Xanh BHX Ga G bui buU
An Pht Dong APD Pau DA
Cho Céau ccC Co Co
Cho Thach ba TD Canh CA
Cho X6m Chiéu XC Chan CH
Cho X6m Méi XM Mé ME
Cho Vuon Lai VL Tém T

Cau Son CS BoO Thit TH
Thi Nghe TN Gan GA
Heo H Thit TH
Da DA
Thit xay X

Canao CN

Sita bo SB

2.2. HOA CHAT, DUNG CU VA THIET BI

2.2.1. H6a chat

+ Sodium chloride

Thong so ky thuat:

— Cobng thuc hoa hoc: NaCl

— Khéi luong phan ti: 58,44 g/mol

— Diém sbi: 1461°C (1013 hPa)

— Titrong: 2,17 g/cm? (20°C)

— Do ndng chay: 801°C

— Giatri pH: 7 (H20)

— Ap suat hoi: 1,3 hPa (865°C)

13

1054841000 A
L

EUSURE"
ACS,150 Reag. Ph Eur

Sodlum chloride
S eyt
Natrsmehlotid
Chicrvre de sodnem

ur

Natrhamehioride

=
e §§

Hinh 2.1. Sodium chloride
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— Mat @9 hang loat: 1140 kg/m?®

— Do hoa tan: 358 g/l (20°C)

+« Baird-Parker agar (base)
Thanh phan: -

— Agar: 20 g/L

— Beef extract: 5 g/L

m
:
E

<
I

— Glycine: 12 g/L

— Lithium chloride (LiCI-6H20): 5 g/L
~ Sodium pyruvate: 10 g/L Hinh 2.2. Baird-Parker agar (base)
— Tryptone: 10 g/L (merckmillipore.com)

— Yeast extract: 1 g/L

+ Egg yolk tellurite emulsion
Thanh phan:
— Terile egg-yolk: 200 ml
— NaCl: 4.25¢

— Potassium tellurite: 2.1 g

— Nudc cét: thém vao cho da 1000 ml.
Hinh 2.3. Egg yolk tellurite emulsion

(merckmillipore.com)
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s Tryptic Soy Broth S

Thanh phﬁn . i 1.05459.0500 50092

— Pepton from casein 17.0 g/l

Pepton from soymeal 3.0 g/l

D(+)-Glucose monohydrate 2.5 g/l

Sodium chloride 5.0 g/I Hinh 2.4. Tryptic Soy Broth

— di-Potassium hydrogen phosphate 2.5 g/l (merckmillipore.com)

% Glycerol ._
Thong s6 ky thuat: |
— Cong thic hoa hoc: CsHsOs B e
— Khébi lugng phan tir: 92.09 g/mol
— Piém s6i: 290 °C (1013 hPa)
— Titrong: 1.261 g/cm?® (20 °C)
Hinh 2.5. Glycerol
— Do ndng chay: 400 °C o
(merckmillipore.com)
— GiatripH: 5.5 -8 (H20)
— Ap suat hoi: <0.001 hPa (20 °C)
% Cetyltrimethylammonium Bromide (CTAB)
Thong s6 ky thuat:
— Cong thuc hoa hoc: CioHa2BrN

— CAu trdc: tinh thé mau trang

— Do tinh khiét: >98% -
Hinh 2.6. Cetyltrimethylammonium Bromide

— GiatripH: 5,0-7 (25°C, 36,4 (CTAB)

g/L) (merckmillipore.com)
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+» Set nhudém Gram

Thanh phan:

Crystak Violet

Lugol
Decolor Hinh 2.7. Set nhuém Gram
Safranin (qa-lab.com.vn)

+» Ethanol (96%)

Thong s6 ky thuat:

Cong thirc hoa hoc: C2HsOH

Khéi lugng phan tir: 46.07 g/mol
Diém sbi: 78 °C (1013 hPa)

Ti trong: 0.805 - 0.812 g/cm3 (20 °C)
Do nong chay: 425 °C

Gia tri pH: 7.0 (10 g/1, H:0, 20 °C)

Ap suat hoi: 59 hPa (20 °C)

+* Immersion oil

Thong s6 ky thuat:

Chiét suat (n 20/D): 1,515 - 1,517

Mat do (d 20 °C/ 4 °C): 1,0245 - 1,0265
Truyén dan (380 nm; 1 cm): > 65 %
Truyén dan (400 nm; 1 cm): > 78 %
Truyén dan (450 nm; 1 cm): > 90 %

Huynh quang (duéi dang quinine ¢ 365
nm): 1500 ppb
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Hinh 2.9. Immersion oil

(merckmillipore.com)



— Do nhét (20°C): 100 - 120 mPa-s
% Nudc cat
s Nudc khir ion
2.2.2. Chuén bi héa chit
% Nudc mudi NaCl 0,9%

Hoa tan 9 g Sodium chloride (Merck) trong 1000 ml nuéc cat dé thu nuéc mudi

c6 nong do6 0,9%.
¢ Moi truong Paird-Parker

Hoa tan 63 g Paird-Parker base hoa tan trong 1000 ml nuéc cat va dun soi dé hoa
tan moi truong. Khir triing bang dén UV trong ti cay vi sinh va dé ngudi dén 60°C roi
bd sung 50 ml Egg yolk tellurite emulsion phéi tron déu roi 6 vao dia Petri vo trung.

Dia moi truong dugc bao quan lanh trong tu mat.
+« Ethanol 70%

Hoa tan 730 ml Ethanol 96% trong 270 ml nudc cat dé thu duoc 1000 ml Ethanol
70%.

Thay dbi thé tich thu duoc theo cong thuc
C, XV, =C, X V,

Trong do:

C,: Nong do Ethanol ban dau (96%)

C,: Nong do Ethanol sau pha (70%)

V,: Thé tich Ethanol ban dau can pha

V,: Thé tich Ethanol sau khi pha

2.2.3. Dung cu
— Dia Petri nhya 60mm x 15mm (Biologix)

— Chai trung tinh 500 ml (Duran)
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Erlen thuy tinh 250 ml (Duran)

Beaker thuy tinh 250 ml (Duran)

Ong Falcon 15 ml, 50 ml (Biologix)
Ong Eppendorf 1.5 ml (Biologix)

Ong PCR 0.2ml (Biologix)

Ong dong thuy tinh 100 ml (CMBL)
Ong dong thay tinh 250 ml (Duran)
Gia dung Falcon (OEM)

Gia dung Eppendorf 1.5 ml (Biologix)
Micropipet 100-1000 pl (DragonLab)
Micropipet 20-200 pl (DragonLab)
Micropipet 2-20 ul (DragonlLab)

Dau tip micropipet 10 pl, 200 pl, 1000 pl (Biologix)
Que cay vi sinh inox (OEM)

Que cay vi sinh nhua (Biologix)

Lam kinh mai mo 26x76x1mm (Duran)
Tam bong than gb (OEM)

Khin gidy tiét tring (OEM)

Thuyén can nhya hinh thoi 100 ml (OEM)
Mudng can héa chat 2 dau inox (OEM)
Kéo thang dau nhon (OEM)

Panh y té (OEM)

Bao tay y té (Vglove)
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2.2.4.

Thiét bi

Can phan tich 4 s6 (Ohaus)

May vortex mixers (Stuart)

May ly tdm spindown (Cleaver Scientific)
May ly tam (Digisystem)

May ly tam lanh microlitre (Cryste)
May PCR (Cole-Parmer)

Tu 4m vi sinh (Esco)

Tu mat (Sanaky)

Tu dong (Haier)

Tu dong am sau (Haier)

Tu an toan sinh hoc cap 2 (OEM)

Kinh hién vi sinh hoc (Zeiss)
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2.3.

PHUONG PHAP NGHIEN CUU

So db quy trinh thyc hién thi nghiém duoc md ta theo Hinh 2.10. nhu sau:

Mau thuc pham

v

v

S. aureus
(ATCC 29213)

A

Xt Iy mau vi sinh

Xt ly va thuc hién

phan ttng PSR

Tach chiét DNA

A 4

Phan Iap va trir mau

Thiét ké va kiém tra

moi

Khao sat diéu kién tdi

uu

Khao sat o dac hiéu

va d6 nhay

Danh gia két qua

Hinh 2.10. Se' @6 quy trinh thuc hién thi nghiém
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2.3.1. Phan lap va lwu trir vi khuin S. aureus

Mau thuc phadm

Phét bé mat mau
(5x5 cm)

v

Vortex trong 5ml

nuéc mudi sinh ly
v
Pha lodng nong do
10t va 10
v
CAy trai méi truong
Baird Packer
v
U (nhiét do 37°C
trong 24 gio)
v

Chon khuan lac den

nhanh co6 2 vong
v

Cay truyén va

nhuom Gram
Trit mau

Hinh 2.11. Se' @ phan l1ap va trir mau vi khuin
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Céch tién hanh:

Mau thuc pham duoc thu thap tai cac cho khu vuc céc quan ¢ Tp. HCM (Hinh
2.12.). Lya chon bé mit trén mau vai kich thudc 5x5 cm va tién hanh cat bé mit ra khoi
mau, sir dung tim bong vo trang dé phét 1én bé mat rdi cho vao ong falcon 15 ml (Hinh
2.13.), thém vao 5 ml nuwéc mudi NaCl (0.9%) va tién hanh vortex trong 15 gidy dé tron
déu hdn hop va pha lodng ra nong d6 10 va 102 (Hinh 2.14.). Sau d6 hat 50 pl dung
dich dé cdy trai trong méi trudng Baird Parker (BP) dé phan lap S. aureus (Hinh 2.15.,
Hinh 2.16.). U cac dia méi treong trong ti u nhiét khd véi nhiét do 37°C trong 24 gio.
Kiém tra cac dia méi truong xuét hién khuan lac S. aureus véi cac dic diém hinh thai

mau den nhanh va c6 xuat hién hai vong trong va duc sau d6 tién hanh dém sé luong

khuan lac trén dia méi truong va ghi chd sb lugng (Hinh 2.17.).

-_— -
——
e e e —

Hinh 2.15. Bom 50 pl dung dich vao Hinh 2.14. Tron déu va pha lodng
moi treong Paird-Parker
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Hinh 2.16. CAy trai Hinh 2.17. Xem hinh thai khuin lac

Lya chon khuan lac S. aureus c6 nhiing dic diém trén dé nhuém Gram nhu sau:
— Ghi chi va nhé nuéc cat 1én mat lam kinh sach (Hinh 2.18., Hinh 2.19.).
— Lya chon va dan khuan lac S. aureus I&n lam kinh (Hinh 2.20.).
— Ho lam kinh duéi dén cdn dé c¢b dinh khuan va dé nguoi (Hinh 2.21.).

— Phu dung dich Crystak Violet vao mat khuan dé nhuoém trong 1 phut roi ria
dué6i nudc nho giot (tranh dé nudc nho giot tryc tiép mat khuan) va loai bo

nudc con sot lai.

— Pha dung dich Glugol dé cé dinh mau vao vi khuan trong 1 phut rdi ria
duéi nude nho giot (tranh dé nudc nho giot truc tiép mat khuan) va loai bo

nudc con sot lai.

— Tay mau biang dung dich Decolor trong 30 gidy, loai bo mau Crystak Violet
con s6t lai ngoai trir cac vi khuan bit mau duoc Glugol ¢ dinh rdi rira duéi
nuéc nhé giot (tranh dé nudce nho giot truc tiép mat khuan) va loai bo nuée

con sot lai.

— Cuéi cung phu dung dich Safranin trong 1 phat dé vi khuan da tdy mau
Crystak Violet bit lai mau do6 cua Safranin rdi rira dudi nuée nho giot (tranh

dé nuéc nho giot truc tiép mit khuan) va loai bé nudc con sot lai.

— Cho lam kinh sau khi nhuém vao ta siy tir 2-3 phut dé 1am khd hoan toan.
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Sau d6 thém Immersion oil vao lam kinh rdi dit ¢ dinh trén kinh hién vi va diéu
chinh thiu kinh, tiéu cy (Hinh 2.22.) nhiam xé4c dinh hinh thai khuan lac 1a cac tu cau
khuan mau tim (Hinh 2.23.).

® e 0o @
__.«/99'&6360
2D S e @ o
RSN IOOC

GEEAAIN AN -

A3

Hinh 2.23. Soi hinh thai khuan lac Hinh 2.22. Piéu chinh kinh hién vi
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Trit mau S. aureus sau khi phan 1ap véi thé tich tong 1 ml dung dich gom 700 pl
TSB va 300 pul Glycerol. Pau tién hit 700 pl TSB vao eppendoft 1.5 ml va lya chon
khuan S. aureus bang que cay nhua vao epp c6 chira 700 pl TSB rdi tién hanh vortex
trong 15 gidy. Tién hanh u hdn hop trong ti u nhiét khd véi nhiét do 37°C trong vong
24 gio. B6 sung 300 ul Glycerol vao epp da u va vortex dé tron déu hdn hop. Pua cac
epp 1am lanh lan luot & tu 4°C trong 2 gio, ta —20°C trong 12 gid va ta —80°C dé luu
trir mau (Hinh 2.11.).

2.3.2. Xir ly va thuc hién phan &ng PSR trén méu thwc pham

Mau thuc pham

Can va cho nudéc

mudbi (1:1)

Vortex (15 phat)

Ly tdm (4000 vong
trong 8 phut)

Hat dung dich & bé

mat va day

Phan ung PSR

Hinh 2.24. So' @b xir Iy mau thwc pham va thuc hién phan ing PSR
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Céch tién hanh:

Cit nho mau thit va tién hanh can khéi luong bang can phan tich 4 sé (Hinh 2.25.)
sau d6 cho nuéc mudi vai ti 1é 1:1 vai s6 can (Hinh 2.26.). Vortex hdn hop trong vong
15 phut dé hoa tan dung dich (Hinh 2.27.). HGt dung dich vao falcon 50 ml va ly tam
4000 vong vai nhiét o 4°C trong 8 phat (Hinh 2.28.). Sau khi ly tam tién hanh ghi chu
va hat 1ml dung dich bé mit vao eppendoft 1. 5 ml (Hinh 2.29., Hinh 2.30.).

Hinh 2.25. Can miu Hinh 2.26. Cho nwéc mudi ty 18 1:1
(9/ml)

AN

Hinh 2.27. Vortex hén hop Hinh 2.28. Cho dung dich vao falcon
50ml dé ly tam

—

Hinh 2.29. Ghi chu vao epp 1.5ml Hinh 2.30. Bom 1ml dung dich vao

epp 1.5 ml
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2.3.3. Tach chiét DNA vi khuan S. aureus

Chuan bi mau vi khuan S. aureus dé tach chiét bang cac cach sir dung chung S.
aureus ATCC 29213 duogc nudi cay trong mdi trudng Baird Packer tién hanh Iy 1 khuan
lac don bang que cay va cho vao eppendorf 1.5 ml ¢6 chira 1 ml moéi truong TSB rdi

dem tang sinh trong thiét bi Iic 6n nhiét & nhiét 46 37°C trong 24 gio.
Céch tién hanh:

DNA cua chang S. aureus dugc tach chiét theo phwong phap Chloroform/ CTAB
(Minas et al., 2011). Quy trinh tach chiét DNA nhu sau:

— Budc 1: Chuan bi dung dich vi khuan S. aureus va tién hanh lic qua dém bang

may lic ngang.

— Budc 2: Hat 1 ml dung dich vi khuan vao eppendorf 1.5 ml va ly tm 4000
vong/phut trong 10 phut.

— Budc 3: Loai bo dich ndi trén bé mat eppendorf 1.5 ml va thu sinh khéi vi khuan.

— Buéc 4: Cho 800 ul dung dich CTAB vao eppendorf 1.5 ml va tién hanh vortex
ky trong vai phut.

— Budc 5: bat eppendorf 1.5 ml vao u trong ti u nhi¢t khé & 60°C trong 1 gio.
— Budc 6: Ly tam 13000 vong/phut trong 15 phut.

— Budc 7: Hut 600 pl dich ndi bé mit va cho 600 ul PCI va vortex k¥ roi tién hanh
ly tdam 13000 vong/phut trong 15 phut.

— Budc 8: Hut 400 pl dich ndi bé mit va cho 400 ul PCI va vortex k¥ roi tién hanh
ly tdm 13000 vong/phut trong 15 phut.

— Budc 9: Hut 200 pl dich ndi bé mit va thém vao 500 pl Ethanol (99%) va vortex

déu. Sau d6 u qua dém & —80°C.

— Budc 10: Loai bo dich noi va bo sung 500 pl Ethanol (99%) rdi tién hanh ly tam
13000 vong/phut trong 15 phut.

— Budc 11: Thue hién cong doan loai bo dich ndi 2 1an.
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— Buoc 12: Pem phoi khé va cho 100 pl H2O.

Kiém tra d¢ tinh sach bang phuong phap do mat d6 quang (OD) & budc séng 260
nm va 280 nm Vi ti 1¢ tinh sach thich hop cho céc phan tich sinh hoc phan tar nam trong
khoang 1,8 — 2,2. Cac DNA sau khi tach chiét s& dugc luu trit & —20°C.

2.3.4. Phuwong phap thiét ké moi PSR dic trung cho S. aureus

Gen spa vai ma hiéu la CP132365.1 tir ngan hang dir liéu gene (NCBI) duoc lua
chon 1am gen muc tiéu phat hién do tinh 6n dinh va d6 bao tén cao cua trinh tu gen & S.
aureus. Trinh tr mdi PSR duoc thiét ké bang chuwong trinh Primer explorer
(primerexplorer.jp/e/), véi doan N va Nr duoc thiét ké dya trén nghién ciu caa Liu va
cong su (2015) (Liu et al., 2015). Cac trinh tuw moi duoc kiém tra lai bang PCR insilico
(insilico.ehu.es/PCR/) va NCBI Blast (ncbi.nlm.nih.gov/tools/primer-blast/). Sau do6 cac
moi thiét ké dugc dat tong hop tai Cong ty Phi Sa Genomics (Viét Nam).

2.3.5. Phwong phap doc két qua PSR

San pham PSR duoc quan sat tryc tiép bang mau sac phan (ng théng qua chi thi
pH. San pham PSR duoc khuéch dai véi luong I6n trong két qua cudi cung, 1am giam
pH sau phan ung. Theo d6, mau hong sang cua phan tng ban dau thay doi thanh vang
v6i phan ting duong va gitr nguyén mau sac ban dau véi phan ang am (Hinh 2.31. A,
Hinh 2.31. B). Bong thoi, san pham c6 thé quan sat bang nhudém chat phat huynh quang
SYBR Green va soi dudi anh sdng 460 nm (Hinh 2.31. C).

Hinh 2.31. Két qua phan ing PSR

(A): Trudc phan ung; (B), (C): Sau phan ung
2.3.6. Phwong phap phat hién gen spa dic trung cia S. aureus bang phan &ng

PSR

Tat ca cac phan tng PSR thyc hién trong nghién ctru nay duoc thuc hién véi thé

tich cudi cung 1a 15 pl. Céc phan tng PSR ban dau trudc khao sat diéu kién téi wu cho
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phan tng s& dung chuong trinh phan ung PSR thuc hién véi thong sé phan ang PSR
(Bang 2.3.) va thanh phan phan tng PSR (Bang 2.4.) dua theo nghién ctu trudce do.

Thi nghiém s& thuc hién vai déi chimg am, nudc dugc sir dung thay thé cho trinh

tu muc tiéu, ddi ching duong str dung DNA muc tiéu dang tong hop cho phan tng.

Bang 2.3. Chwong trinh phan &ng PSR

STT Buwdc thuc hién Nhiét do Thoi gian

1 Bit cap, kéo dai, tao ra san pham 65°C 50 phut

Bang 2.4. Thanh phan phan ing PSR

STT Thanh phan Thé tich (ul)  Nong dd (uM)
1 Nudéc khir ion 0,58
2 N-F 0,96 1,6
3 Nr-B 0,96 1,6

WarmStart Colorimetric
4 _ 75 1X
LAMP 2X Master Mix (NEB)

) Mach khuon DNA )

Tong thé tich 15 pl/ phan ng

CAch tién hanh:

— Budc 1: Chuan bi Colorimetric LAMP 2X Master Mix, mdi, mach khuén (DNA

tach chiét va té bao cua S. aureus ATCC 29213), nuéc khi ion.
— Budc 2: Vé sinh khu vuc thuc hién thi nghiém.
— Budc 3: Pha hdn hop phan ting PSR.
— Budc 4: Tron déu, spindown hdn hop PSR.
— Budc 5: HGt 10 pl hdn hop PSR di tron déu + 5 pl mach khuén.

— Budc 6: Thiét 1ap may PCR & nhiét ¢6 65°C trong thoi gian 60 phuit.
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— Budc 7: Quan sét sy thay d6i mau sic & mau DNA tach chiét, té bao vi khuan va

danh gia két qua thi nghiém.
2.3.7. Khao sat diéu kién phan &ng PSR
2.3.7.1. Phurong phdp khao sat nhiét dé téi wu cho phan g PSR.

Enzyme Bst DNA polymerase co dai nhiét do hoat dong kéo dai, enzyme dugc sur
dung trong nghién ctru nay c6 dai nhiét d@o thich hgp cho phan (rng PSR 1a tir 55 — 68°C
khoang cach gitra cac nghiém thic khao sat 13 1°C va ciing 1a nhiét d6 ti vu cho qua
trinh bt cap kéo dai tao san pham PSR. Viéc xac dinh nhiét do cac phan tng PSR duoc

thuc hién véi thé tich 12 15 pl va khao sat 1ap lai 3 lan.
2.3.7.2. Phurong phdp khao sat thoi gian cua phan izng PSR.

Tién hanh khao sat phan @ng trong khoang 20 — 75 phit phan tng, mdi khoang
cach nhau 5 phut. Céc diéu kién khac khong thay doi, két qua duoc kiém tra bang mau

sic va khao sat lap lai 3 lan.
2.3.8. Khao sat gioi han phat hién cia phan wng PSR

Té bao vi khuan nudi ciy duoc pha lodng theo bac 10 lién tiép vé céc nong do
khac nhau va thuc hién phan @ng voi cac diéu kién téi vu. Két qua dugc thé hién qua su

thay d6i mau pH & nong do pha loang thap nhat.
2.3.9. Khio sat tinh dic hiéu ciaa moi phan wng PSR

Trong khao sat nay, cac vi khuan gay ngo doc thuc pham duoc sir dung dé thuc
hién phan tng PSR gom S. aureus, P. aeruginosa, L. monocytogenes, B. cereus, S.
pyogenes, S. enterica, B. subtilis, V. cholera, E. faecalis, E. coli vdi cac thanh phén va
diéu kién da duoc khao sat. Yéu cau két qua phan tng PSR véi bo moi dugc thiét ké chi
xay ra phan trng dac hi¢u vai S. aureus.
2.3.10. Panh gia két qua phan 1ap S. aureus trong thuc pham bing phwong phap
vi sinh
Tién hanh d¢ém sé luong khuan lac trén mdi dia chira tir 30 — 300 khuan lac va thuc
hién tinh toan sé luong té bao vi khuan trong 1 ml huyén pht ban dau theo céng thirc

Sau:
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Trong do

N: tong s6 CFU/mI (CFU/g) mau dem phan tich

A: s6 CFU trung binh trén mdi dia petri & d6 pha lodng nhét dinh (CFU)

V: thé tich mau cay trén mdi dia petri (ml)

Df: @6 pha lodng mau.

So sanh két qua sé luong véi gisi han cho phép cua S. aureus trong thuc pham
thudc Quyét dinh 46/2007/QD-BYT cua Bo Y té vé gigi han tdi da cho phép d6i véi cac
chi tiéu vi sinh vat trong thuc pham.

2.3.11. Panh gia két qua phat hién S. aureus trong thuc pham bang phan @ng

PSR

Tién hanh thuc hién phan (ng PSR theo théng sb da toi vu dé phat hién S. aureus
trong thuc pham. So sanh d6i chiéu véi phuong phap nudi cay vi sinh truyén thong va
danh gia dugc do tin cay cua phuong phap PSR vai viéc phat hién tac nhan gay bénh
trong thuc pham.

2.3.12. Thong ké két qua phat hién S. aureus trong thuc pham

Sau khi c6 dugc két qua phat hién S. aureus trong thuc pham bang phan tng PSR
qua do6 danh gia dugc do dac hiéu va @6 nhay cua phan tng so vaéi phuong phép vi sinh
theo TCVN 12365-2:2018 (ISO 16140-2:2016) (Béng 2.5.).

Bang 2.5. Panh gia két qua caa phan wng PSR

Két qua Dwong tinh (PSR) Am tinh (PSR)
Dwong tinh (vi sinh) Duong tinh that Duong tinh gia
Am tinh (vi sinh) Am tinh gia Am tinh that

Po nhay: Duong tinh that / (Duong tinh that + Am tinh gia)
P dic hiéu: Am tinh that / (Duong tinh gia + Am tinh that)
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Chuong

3. KET QUA VA THAO LUAN

3.1. XAC PINH TRINH TU MOI PSR PAC TRUNG PHAT HIEN S. aureus

Cac doan mdi PSR duoc thiét ké bang chuong trinh PrimerExplorer

(primerexplorer.jp/e/) trén vung gen spa cua S. aureus tir ngan hang dit liéu gen (NCBI)

(Hinh 3.1.), véi két qua lya chon dugc mot cap mdi ¢é cac thong sé ky thuat tét nhat
(Bang 3.1.).

PrimerExplorer V5

Software

1. Push "Primer Information" button to download Primer Information format file for loop primer designing.
2. Push "Save™ button to download the primer information in the screen display layout.

Primer Information Save

label 5'pos 3'pos len Tm

1 ID:A2
F3 27
B3 248
FIP

BIP

F2 57
Fic 101
B2 215
Bie 161

44
270

76
125
234
183

dimer{minimum)dG=-1.68
5'dG 3'dG GCrate Sequence

18 55.80 -4.06 -4.02
23 57.44 -4.90 -5.06
45

43

20 55.71 -5.17 -5.51
25 61.27 -3.74 -5.25
20 55.97 -3.96 -4.56
23 60.32 -4.55 -3.57

0.50 ATRAC
0.39 GG

Hinh 3.1. Thiét ké mai gen spa bang chwong trinh PrimerExplorer

Bang 3.1. Trinh tw cip mdi cho phan wng PSR
Mbi P dai (bp) Trinh tw (5° - 3%)
N-F 41 gattcgtacatagaaggatccCACCAAATACAGTTGTACCG
Nr-B 41 cctaggaagatacatgcttagACTACTGCTGACAAAATTGC

Cac trinh tr mdi duoc kiém tra d6 dic hiéu biang PCR insilico

(insilico.ehu.es/PCR/) (Hinh 3.2.) va NCBI Plast (ncbi.nlm.nih.gov/tools/primer-blast/)

(Hinh 3.3.) dé danh gia mé phong hoat dong maoi trén vi khuan S. aureus.
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In silico PCR Amplification

All racords related to this experiment will be romoved from server
after 72}, or you may delete them now.

primer 1 -» 5'-CACCAAATACAGTTGTACCE-3"
primer 2 -» 5'-ACTACTGCTGACAAAATTEC-3"
Ho mismatches allowed, infe

Selected strains

- Staphylococcus aureus @4-a2381

- Staphylococcus aureus 88EARZ176

- Staphylococcus aureus Bmb93s3

- Staphylococcus aureus CA-247 -
- Staphylococcus aureus M1

- Staphylococcus aureus RF122 /4

R

1 - Staphylocoecus aurens 04-02981

123 4 5 6 7 8 9 10111213 14151617 1819 2020 2223 W 25 26 27 18 29 30 31 32 33 34 35 36 37 38 30 40 41 42 43 44 45 46 47 48 40 50 51 31 353 84 % 3 ¥ % W 6

No No Mo No No No No No No No No No Mo No

W0ty bandz bands bands bands bands bands bands bands bands bands bands bands bands bands
DN ler

g

]
|

No.Bamds (@D DO OOOOOOOOLOLOOOOOLOOQOOO QooouoooooooonLLeo

Hinh 3.2. Két qua k

o

m tra trinh tw mai bang PCR insilico
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Primer pair 1

Sequence (5'->3') Length Tm GC%
Forward primer CACCAAATACAGTTGTACCG 20 54.35 45.00
Reverse primer ACTACTGCTGACAAAATTGC 20 54.51 40.00

Products on target templates
>CP132365.1 Staphylococcus aureus strain UNC_SAS54 chromosome, complete genome

product length = 178
Forward primer 1 CACCAAATACAGTTGTACCG 20
Template 2327238 e 2327257

Reverse primer 1 ACTACTGCTGACAAAATTGC 2@
Template 2327415 e 2327396

>CP132371.1 Staphylococcus aureus strain UNC_SA38 chromosome, complete genome

product length = 178
Forward primer 1 CACCAAATACAGTTGTACCG 20
Template 2305756 ... iiiiiiaaaaas 2385775

Reverse primer 1 ACTACTGCTGACAAAATTGC 28
Template 2385933 ... 2385914

>CP132033.1 Staphylococcus aureus strain 2.1 chromosome, complete genome

product length = 178
Forward primer 1 CACCAAATACAGTTGTACCG 2@
Template 77273 e 77292

Reverse primer 1 ACTACTGCTGACAAAATTGC 28
Template 77450 .. 77431

Self complementarity
6.00
4.00

Hinh 3.3. Két qua kiém tra trinh tw méi bing NCBI Blast
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3.2. THIET LAP PHAN UNG PSR PHAT HIEN GEN spa PAC TRUNG CUA S.

aureus

Tién hanh kiém tra moi bang phan tng PSR véi nhiét do tai 65°C trong 45 phit &
mau té bao vi khuan chtra 10* cfu/phan ung va mau DNA tach chiét c6 nong do 1
ng/phan &ng. Thdng qua két qua trén cho thay khong c6 su khac biét vé chi thi mau gitra
hai mau DNA tach chiét va té bao vi khuan nhu trén (Hinh 3.4.) tir d6 cho thay duogc
kha ning phat hién nhanh tac nhan S. aureus bang phan &ng PSR ma khdng can thong

qua qué trinh tach chiét DNA nhu phuong phap PCR.

@ Q) €Y) (2)

(@ ¥ Sk

Hinh 3.4. Phan &ng PSR kiém tra hoat ddng ciia moi
(1): Mau duong (S. aureus ATTC 29213); (2): Chting am (Nudc khir ion)
a): Mau DNA téach chiét; b): mau té bao
3.3. TOI UU QUY TRINH PSR PHAT HIEN S. aureus

Nhiét d6 phan tmg PSR duoc khao sat trong khoang nhiét d6 (55 — 68)°C khoang
cach gitra cac nghiém thirc khao sat 1a 1°C. Thuc hién phan ung trén may PCR dugc
thiét lap nhiét o twong ung vai thoi gian 1 12 45 phdt trong mau té bao vi khuan chia
10* cfu/phan ung. Thong qua két qua quan sét truc tiép bang mat thuong cho thay tai
nhiét d6 63°C (Hinh 3.5.) ¢6 su thay d6i mau sic tir hdng sang vang rd rang so véi doi
chiing &m va ciing 12 nhiét do t6i vu cho qua trinh bat cip kéo dai tao san pham PSR.

Quy trinh dang nhiét & 63°C, khdng can chu trinh nhiét nhu phuong phap PCR.

- = = &=

() (+) 55 56 57 58 59 60 61 62 63 64 65 66 67 68
Hinh 3.5. Két qua khao sat nhiét do phan ing PSR

(+): Ching duong (S. aureus ATTC 29213); (—): Ching am (Nudc khir ion)
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Thoi gian phan img PSR duoc khao sat trong khoang (20 — 75) phat khoang cach
giita c4c nghiém thtrc khao sat la 5 phit va thyc hién trén may PCR duoc thiét 1ap thoi
gian  tvong wng voi nhiét do téi vu 63°C (Hinh 3.6.). Thong qua khao sat truc tiép
bang mét thuong co thé thiy su thay d6i mau sac tir 35 phut tré di va rd rang nhat & 50
phut duoc cho 1a thoi gian téi wu cho phan tng PSR va ngén hon so véi thoi gian 4-5

ngay cua phuong phap vi sinh truyén thdng.

=

() (+ 20 25 30 35 40 45 50 55 60 65 70 75
Hinh 3.6. Két qua khao sat thoi gian phan ing PSR
(+): Ching duong (S. aureus ATTC 29213); (-): Ching am (Nudc khir ion)
3.4. TINH PAC HIEU CUA BQ MOI PSR THIET KE PAC TRUNG CHO S.
aureus
Tinh dac hiéu cua phan ang PSR duoc kiém tra chéo véi cac chung vi khuan khac
va két qua cho thy cac doan méi thiét ké bat cap dac hiéu va chi khuéch dai gen spa

trén S. aureus, khdng xay ra phan tng chéo vai cac vi khuan khac (Hinh 3.7.).

B = ih F B B : '
Hinh 3.7. Két qua kiém tra tinh dic hiéu caa cip maoi
(+): Ching duong (S. aureus ATTC 29213); (—): Ching am (Nudc khir ion)
3.5. GIOI HAN PHAT HIEN CUA PSR VOI TE BAO VI KHUAN S. aureus

Pha lodng nong do té bao vi khuan S. aureus theo bac 10 lién tiép tir 10* — 10°
cfu/phan tng. Két qua quan sét truc tiép bang mit thudng cho thay sy thay doi mau sic
phan &ng xay ra & ndng do 1a 10* — 10° cfu/phan ung (Hinh 3.8.). Qua dé cho biét nong
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d6 pha lodng 10° cfu/phan tng la nong do té bao vi khuan thap nhat cé thé phét hién
bang quy trinh PSR di t5i wu. Phuong phap ¢ gidi han phat hién 1cfu/phan wang thap

hon so v&i phuong phép vi sinh truyén théng.

= == ===

- (+) 104 10® 102 10t 10° 10! 102 10° 10* 10°

Hinh 3.8. Két qua khao sét giéi han phat hién té bao vi khuin
(+): Chirng duong (S. aureus ATTC 29213); (-): Chung am (Nudc khir ion)
3.6. KET QUA PHAN LAP S. aureus BANG PHUONG PHAP VI SINH
Két qua phan lap (Hinh 3.9.) cho thiy c6 15 mau c6 su hién dién cua S. aureus
gom 11 mau ga, 2 miu heo, 2 miu ca trén tong s6 35 mau thuc pham. Téng sb S. aureus
c6 trong c&c mau thuc pham dat tir 1,52 x102CFU/mI — 132,6 x102CFU/m.
KET QUA PHAN LAP

mm Ga Ca4 mmHeo —TCVN

138 140
120
101.6
96 100
-
68.4 70.8 80 2
59.2 60§5
44.8 452 48 X
40
23.6
20
1.52 4.8
- | 0
1 2 3 4 5 6 7 8 9 10 11
MAU THUC PHAM

Hinh 3.9. Két qua phan lap trong thwc pham
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So sanh két qua véi Quyét dinh 46/2007/QD-BYT cua Bo Y té vé gigi han téi da
cho phép d6i véi cac chi tiéu vi sinh vat trong thuc pham cho thiy cac mau thu thap déu
vuot giéi han cho phép cuaa S. aureus trong thuc pham 1a 102 CFU/m.

Trong nghién ctu nay, Tong sé mau thuc pham nhiém S. aureus chiém ty 18 1a
42,85%. Trong d6 mau ga chiém ty I& nhidm S. aureus cao nhat véi 84,6% trong tong

s6 mau ga duoc thu thap, tiép d6 mau ca va mau heo chiém ty Ié lan luot 12 66,7% va

22,2%. (Bang 3.2.).

Bang 3.2. Ty 1é nhiém S. aureus trong thuc pham

_ < Mirc d nhié . Ty 16 ma

Loai thuc Ty I mau se oy n‘ em So mau khéng Ay ¢ mali

STT ham nhiém (%) trung binh dat tiéu chugn | hong dat ticu

P ° (CFU/mI) - chuin (%)
1 Ga 84,6% 53,6 x102 11 84,6%
2 Heo 22,2% 2 x102 2 22,2%
3 Ca 66,7% 96 x102 2 66,7%
Tong 42,85% 15 42,85%

3.7. PANH GIA KHA NANG PHAT HIEN S. aureus TRONG THUC PHAM CUA
PHAN UNG PSR

Nham danh gia kha nang phat hién S. aureus hién dién trong thuc pham. Nghién
ctru nay duoc tién hanh phan tng PSR véi 35 mau phét hozc mau nudc ngam thyc pham.
Két qua phan ang gdm 15 mau duong tinh tuong duong véi két qua cia phuong phap
nudi cay vi sinh truyén théng (Hinh 3.10.). Biéu d6 chitng minh phuong phap PSR phat

hién S. aureus trong thuc pham hoat dong tbt va cho két qua c6 do tin cay cao.

KET QUA PHAT HIEN S. aureus TRONG THU'C PHAM

= -
é Duong tinh  ®Am tinh
[al)
‘O - -
D.
T
H
-
E
z 15 15
RN
VI SINH PSR

PHUONG PHAP THUC HIEN
Hinh 3.10. Két qua phat hién S. aureus trong thwc pham
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3.8. THONG KE KET QUA PHAT HIEN S. aureus TRONG THUC PHAM

Thuce hién phan wng PSR trong 35 mau thuc pham cho ra két qua dwong tinh that
la 15/15 mau va duong tinh gia 0/15 mau, 4m tinh that 20/20 mau va am tinh gia 0/20
mau. Qua d6 cho thiy budc dau do tin cay cua phan tmg PSR 14 100% va do nhay cua
phan tng PSR la 100% (Bang 3.3.).

Bang 3.3. Panh gia d9 dic hiéu, d9 nhay cia phan &ng PSR trong cac mau thuc pham

Két qua Dwong tinh (PSR) | Am tinh (PSR) Tong
Dwong tinh (Vi sinh) 15 0 15
Am tinh (Vi sinh) 0 20 20
Téng 15 20 35
Do dac hiéu: 100%
Do nhay: 100%

3.9. THAO LUAN

Phuong phap PSR ¢ diém dic trung 14 khuéch dai DNA trong diéu kién dang
nhiét dao dong tur (50 — 70)°C . Trong nghién ctru nay, thuc hién khao sat nhiét do phan
g PSR cho thay ¢ nhiét do 63°C cho két qua khuéch dai dat hiéu suat cao nhat 13 diéu

kién thich hop cho méi gian vao mach khudn.

Sau d6 thyc hién khao sat thoi gian phan tng PSR véi nhiét do toi vu nhu trén cho
ra két qua khi dat 50 phut 12 thoi gian ngan nhat dé phan ung khuéch dai dat hiéu suat
cao nhat. Qua d6 chung to thai gian thuc hién phan wng PSR trong nghién ciru nay ngan
hon so véi phuong phap nuéi cay vi sinh truyén thong thuong mat tir 4 — 5 ngay dé cho
ra két qua cudi cung.

Khao sat gisi han phét hién té bao vi khuan caa phan ang PSR cho thay nong do
té bao thap nhat ma phan ttng PSR ¢4 thé phét hién duoc gen muc tiéu 12 1 cfu/phan ¢ng,
cho thay phuong phap PSR c6 gidi han phat hién té bao vi khuan thap.

Phuong phap PSR phat hién gen spa cua S. aureus trong thuc pham cé nhiéu uu
diém nhu chi str dung mot nhiét d6 cho phan ang, thoi gian c6 két qua ngan, quy trinh

thuc hién don gian, d6 nhay va d6 dac hiéu cao.
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KET LUAN VA KIEN NGHI

1. Kétluan

Qua nghién cu trén cho thay cap mdi duoc thiét ké dé khuéch dai gen spa cua S.
aureus dat hiéu qua cao. Qua trinh khao sat dé tdi wu phan tng PSR cho két qua voi
nhiét d6 1a 63°C trong thoi gian 50 phat. Gigi han phét hién té bao vi khuan cua phan
tng PSR 1a 1 cfu/phan ung. Két qua phan ¢ng PSR trong thuc pham so véi két qua
phuong phap vi sinh ¢6 két qua twong ty nhau. Qua d6 cho thiy phuong phap PSR ¢

do tinh cay cao.

Phuong phap PSR da dap ung duoc nhitng yéu cau ma nghién ciru dé ra vé tinh
hiéu qua cao, két qua kha thi va nhanh chéng véi quy trinh don gian ma khéng yéu cau
cao vé thiét bi va nhan su c6 chuyén mon. Tir d6 c6 thé duoc tng dung nhiéu hon trong

viéc phat hién nhanh tac nhan gay bénh trong thuc pham.
2. Kién nghi

Nghién ciru ndy chi danh gia két qua thuc hién trén quy mé phong thi nghiém. Vi
vy can cd thém nhiéu nghién ciru khac thuc hién tai thuc dia dé danh gia duoc kha nang
ctia phuong phap PSR véi muyc dich tim ra phuong phap kiém tra don gian, nhanh chong

va cho ra két qua co do tin cay cao.
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