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Pinh tinh vi khuan Yersinia enterocolitica gay viém ruét trén heo nha
(Sus scrofa domesticus) bang Nested PCR

Detection of Yersinia enterocolitica causing intestinal inflammation on pigs
(Sus scrofa domesticus) by Nested PCR
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An toan thuc pham 1a mot van dé cép thiét khi Yersinia
enterocolitica, tac nhan chinh gay bénh Yersiniosis, lay nhiém tir
heo nha (Sus scrofa domesticus). Tai Ha Noi, ty 18 nhiém khuan
trong thit heo 1én téi 16.67%. Do cac phwong phap phat hién truyén
thdng thuong tén thoi gian va kém hiéu qua, nghién ctru da ap dung
phuong phép Nested PCR dé phat hién Y. enterocolitica nhanh
chong va chinh xac trén heo. Hai gen déc hiéu duogc xac dinh qua
phan tich tin sinh hoc 1a gen EX-sxy lam mdi ngoai cho chi Yersinia
va gen sxy 1am mdi trong cho loai Y. enterocolitica. Cac bo mdi
duogc danh gia tinh déac hi¢u va kha nang khuéch dai trong diéu kién
in vitro va ex vivo, dong thoi kiém tra véi cac vi khuan d6i chimg
nhu Salmonella enterica, Listeria monocytogenes va Bacillus
cereus. Phan ung Nested PCR da khuéch dai thanh cong céc doan
gen muc tiéu. Két qua dién di cho thdy cac vach san pham c6 kich
thudc nhu mong doi, 1,319bp cho gen EX-sxy va 564bp cho gen
sxy. Cac cap mdi duoc chirng minh d¢ dac hi¢u cao trong ca hai
diéu kién, khong xay ra khuéch dai chéo vi DNA dbi chung.
Nghién ctru da phét trién mot phuong phap Nested PCR hiéu qua,
cung cip cong cu chan doan som va chinh xéac, gop phan cai thién
an toan thyc pham va bao vé sirc khoe cong dong.

ABSTRACT

Food safety is an urgent issue as Yersinia enterocolitica, the
major cause of Yersiniosis, is transmitted from domestic pigs (Sus
scrofa domesticus). In Hanoi, the prevalence of contamination in
pork samples has reached 16.67%. Since traditional detection
methods are often time-consuming and ineffective, this study
employed the Nested PCR method to enable early and accurate
identification of Y. enterocolitica in pigs. Two specific genes were
identified via bioinformatics analysis: the EX-sxy gene as an
external primer for the genus Yersinia and the sxy gene as an
internal primer for the species Y. enterocolitica. The primer sets
were evaluated for specificity and amplification capabilities under
in vitro and ex vivo conditions, and tested with control bacteria such
as Salmonella enterica, Listeria monocytogenes, and Bacillus



mailto:il:%20nguyenmauhung@quangbinh.edu.vn

78 Nguyén X. Mai, Pham B. Chuong. HCMCOUJS-Ky thuat va Coéng nghé, 21(1), 77-93

cereus. The Nested PCR successfully amplified the target gene
Keywords: fragments. The electrophoresis results showed bands of the
pigs: nested PCR: Sus scrofa expected sizes, 1,319bp for the EX-sgy_gene and 564bp for the sxy
domesticus: intestinal gene. The study developed an efficient Nested PCR method,
inflammation: Yersinia providing a vital tool for early and accurate diagnosis, contributing
enterocolitica to enhancing food safety measures and protecting public health.

1. Giéi thiéu

An toan thuc pham 1a mot mdi quan tdm toan cau cap thiét, dac biét trong linh vuc chin
nudi, noi ma cac tic nhan gay bénh tir dong vat sang nguoi tiém an nhiing rai ro dang ké ddi véi
stc khoe cong ddng. Trong s do, Yersinia enterocolitica ndi bat 1a nguy@n nhan chinh gay ra
nhiém tring duong tiéu hoa, duoc goi 1a bénh Yersiniosis. Bénh nay thuong ¢ bénh tir 03 dén
07 ngay, biéu hién da dang tir nhe dén nang. Cac triéu chung dién hinh bao gom sét, dau bung
va tiéu chay, trong do tiéu chay d6i khi c6 mau. Mic di bénh thuong tu khoi trong 01 dén 03
tuan, nhung & ngudi 16n ¢d thé bi chan doan nham vai viém rudt thira do cac triéu chang khéng
dac hiéu va co thé dan dén cac bién chiing nghiém trong nhu viém khép hay nhidm khuan huyét
& mot s trudng hop (Chlebicz & Slizewska, 2018). Theo Trung tam Kiém soat va Phong ngtra
Dich bénh Hoa Ky (CDC), Y. enterocolitica udc tinh gay ra khoang 117,000 ca bénh, 640 ca
nhap vién va 35 ca tir vong mdi nim tai Hoa Ky. Ty & mac bénh cao hon thuong dugc ghi nhan
O tré em vai cac dot bung phat dich thuong xuyén xay ra vao nhimng thang mua dong
(Angelovska & ctg., 2023).

Heo duoc xac dinh la vat chu chinh caa Y. enterocolitica, mac di vi khuan nay ciing
phan b rong rai trong moi truong va nhiédu loai dong vat khac. Pang chu ¥, heo thuong khdng
biéu hién triéu ching bénh khi mang vi khuan va Y. enterocolitica cu tra & nhiéu vi tri trong co
thé heo nhu ludi, amidan, hach bach huyét, sau d6 duoc bai tiét qua phan, tao nguy co 1ay nhiém
chéo trong qua trinh giét mé va ché bién thit (Chlebicz & Slizewska, 2018). Tai Viét Nam, tinh
hinh an toan thyc pham dang d6i mat voi nhiéu thach thac nghiém trong véi hang tram vu ngo
doc thuc pham duoc ghi nhan hing niam, trong d6 c6 sy hién dién cua Y. enterocolitica trong
chudi gié tri thit heo. Cu thé, mot nghién ciru tai Ha Noi vao nam 2020 di diéu tra sy luu hanh
cua vi khuan nay. Tir 120 mau thu thap tir 30 con heo tai cac 10 mé, 20 chung Y. enterocolitica
da dugc phan lap, twong tng véi ty 1 nhiém trén thit heo 14 16.67%. DU ty I Iuu hanh nay dugc
danh gia & muc trung binh nhung day van la mot nguy co tiém an dang ké gay ngo doc thuc
pham ¢ ngudi (Luu & ctg., 2020).

Céc phuong phap nudi ciy thong thuong hay phuong phap sinh hoa da dwoc mo ta trong
nhiéu nghién ciru dé xac dinh vi khuan nay. Tuy nhién, cac phwong phap nay déu phuc tap, mat
nhiéu thoi gian va 6 nhay han ché. Vi thé, viéc nghién ctiu va phat trién mot phuong phap dinh
tinh méi véi thoi gian thuc hién nhanh 1a vo cing can thiét (Pal & ctg., 2023). Trong sinh hoc
phan ta, ky thuat polymerase reaction chain (PCR) la mot phuong phap phd bién va dang tin
cdy gidp phat hién mam bénh mot cach nhanh chéng vai do chinh xac cao. Ky thuat nay da phat
trién manh m& va hién cé nhiéu bién thé khac nhau (Rahman & ctg., 2013). Tuy nhién, khi ap
dung vao cac mau sinh hoc phirc tap (nhu mau ruét heo trong nghién ctu nay), PCR thong
thudng thuong gap hai thach thic 16n: (1) gisi han phat hién khong du nhay dé dinh danh mam
bénh & ndng do rat thap va (2) tinh dic hiéu bi anh hudong do su hién dién caa cac chét wc ché
va céc trinh ty DNA khong dic hiéu trong mau nén. Bé khic phuc nhitng han ché nay, nghién
ctru lya chon ki thuat Nested PCR. Pay 1a mot bién thé PCR tién tién sir dung hai cap moi tuan
tur (Moi ngoai va mdi trong) qua hai chu ky khuéch dai lién tiép. Co ché hai bude nay khong chi
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loai bo hiéu qua cac san pham khong dic hiéu va giam thiéu anh huéng caa chat Ge ché tir phan
{mg dau tién, ma con ting cuong dang ké do nhay va tinh dic hiéu. Nho vu diém nay, Nested
PCR cho phép dinh danh tac nhan gay bénh ngay ca ¢ ngudng phat hién rat thap, déng thoi rat
ngdn dang ké thoi gian so véi cac phuong phap nudi cdy truyén thdng, tir d6 cung cb do tin cay
cuia két qua chan doan phan tir (Green & Sambrook, 2019; Wanger & ctg., 2017).

Bén canh d6, dé tdi uu hoa tinh dic hiéu va lién két truc tiép VGi tiém nang gay bénh,
nghién ciu tap trung vao viéc xac dinh hai gen muc tiéu: gen EX-sxy dai dién cho chi Yersinia
(duoc sir dung dé thiét ké moi ngoai) va gen sxy dic hiéu cho loai Y. enterocolitica (duoc sir
dung dé thiét ké moi trong). Theo nhiéu nghién cau, gen sxy (con dugc goi 1a tfoX) dong vai tro
quan trong trong viéc diéu hoa kha ning hip thu DNA tu nhién ¢ vi khuan. Gen nay ma hda
protein Sxy hd trg yéu t phién ma toan ciu CRP (CAMP Receptor Protein) kich hoat biéu hién
ctia cac gen lién quan dén qua trinh vi khuan thu nhan cac doan DNA ngoai lai. Kha ning nay
la mot co ché quan trong caa chuyén gen ngang, cho phép vi khuan thu nhan cac doan DNA
ngoai lai, bao gém ca céc yéu té doc luc hodc gen khang khang sinh tir méi truong, tir d6 gia
tang kha ning thich nghi va gdy bénh caa vi khuan. Viéc lya chon gen sxy 1a dbi twong phat hién
khong chi dam bao do chinh xéac trong dinh danh loai ma con lién két tryc tiép véi kha ning
thich nghi va tiém ning gay bénh cua chung vi khuan Y. enterocolitica (Cameron & ctg., 2008;
Seitz & Blokesch, 2013a; Seitz & Blokesch, 2013b; Sun & ctg., 2013; Yamamoto & ctg., 2011).

Nghién ciu ndy nham muc dich phat trién mot phuong phéap dinh tinh nhanh, chinh xac
va c6 do nhay cao dé phat hién Y. enterocolitica & heo bang ky thuat Nested PCR. Bé dat dugc
muc tiéu nay, cac ndi dung nghién ciru chinh s& bao gom: nghién cau téng quan vé dic diém va
co ché gay bénh cua Y. enterocolitica, xac dinh cac gen dic hiéu cta vi khuan nay va chi Yersinia
thdng qua phan tich tin sinh hoc, thiét ké bo mdi ngoai va bo méi trong c6 d6 dac hiéu cao, sau
d6 danh gia thuc nghiém d6 dic hiéu va do nhay cua méi théng qua PCR trong ca diéu kién in
Vitro va ex vivo str dung cac mau rudt heo. Két qua mong doi tir nghién ciu 1a cung cap mot
cong cu hiéu qua cho viéc xac dinh sém va chinh xac vi khuan Y. enterocolitica, gop phan ting
cuong cac bién phap an toan thuc pham va bao vé sic khoe cong dong.

2. Vat liéu va phwong phap
2.1. Xdc dinh cdc gen dic hiéu cho vi khudn Y. enterocolitica

Trong nghién ctiu nay, trinh tu bd gen (genome) cua vi khuan Y. enterocolitica duoc
tim kiém trong co s¢ dit liéu caa Trung tam Thong tin Cong nghé sinh hoc Quéc gia (National
Center for Biotechnology Information - NCBI), dya vao d6 lya chon nhitng gen c6 tiém ning
lam dau chuan mai, chua timg dugc (ng dung rong rii trong cac phuong phap PCR dinh danh
Y. enterocolitica trudc day. Tinh dic hiéu cia cac gen nay dugc danh gia bang phan mém
Basic Local Alignment Search Tool (BLAST) dé so sénh céc trinh tu cua Y. enterocolitica voi
cac trinh ty hién c6 trong co s& dir liéu NCBI, tir d6 tinh toan mutc do twong dong gitta cac
trinh ty. Muc tiéu cua qua trinh nay 1a xac dinh nhimg gen c6 tinh dic hiéu cao, duoc biéu thi
bang gia tri Percent Identity (phan traim twong dong) va Query Coverage (46 bao phu) cao khi
so sanh vai cac chung Y. enterocolitica, ddng thoi cho thay sy khac biét rd rét (gia tri thap)
khi ddi chiéu véi gen cua cac loai vi khuan khac. Khi céc trinh ty gen dic hiéu cua Y.
enterocolitica duoc x4c dinh, ching s& dugc mé rong vé ca hai phia va danh gia tinh dic hiéu
cua chiing d6i véi chi Yersinia. Cac thong tin lién quan dén vi tri gen, ma s truy cap vao ngan
hang dir liéu va protein duoc ma hda boi gen d6 déu dugc ghi nhan day da dé phuc vu cho cac
phan tich tiép theo.
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2.2. Thiet ké va danh gid cdc by moi bang cac phan mém tin sinh

Dua vao cac gen dic hiéu di tim duoc, bo moi ngoai dic hiéu cho chi Yersinia va bo
mdi trong dic hiéu cho loai Y. enterocolitica duoc thiét ké bang phan mém Primer3Plus va dugc
diéu chinh theo cac nguyén tic thiét ké méi. Bo dai caa moi nén nam trong khoang tir 15 dén
30 nucleotide, trong d6 d6 dai téi uu 1a tir 18 dén 22 nucleotide. Nhiét d6 nong chay (Tm) 1a
nhiét 6 matai d6 soi d6i DNA tach thanh hai mach don; nhiét 46 nay dugc duy tri trong khoang
55°C dén 65°C, voi sy chénh léch khong quéa 2°C gitra hai moi, dugc tinh biang cong thuc:

T =4°C x (G + C) +2°C x (A + T). 1)

Nhiét do bat cip (Ta) 1a nhiét 6 sir dung trong phan g PCR dé mdi cd thé gin vao soi
DNA khu6n, gid tri nay duoc tinh dya trén nhiét d6 nong chay (Tm) theo cbng thic:

Ta = Tm - 5°C. (2)

Mat d6 GC ctia moi nén nam trong khoang 40% dén 60%, vi n6 anh huong dén do 6n
dinh va diéu kién bat cap. Bén canh do, can c6 it nhat 1 nucleotide G hoic C & dau 3’ ciia mdi
(kep GC) d@é dau 3’ ctia moi lién két manh hon, nhung trong 5 nucleotide dau tién, khdng nén
str dung qua 3 nucleotide G hoic C dé duy tri dac tinh gan két téi uvu. Ngoai ra, can tranh sy lap
lai trong trinh tw mdi vi su 13p lai trinh tu d6i (vi du: ATATATAT) hay trinh ty don (vi du:
GGGGG) c6 thé dan dén ghép cap sai trong qua trinh PCR. Dé giam thiéu rai ro ndy, moi chi
nén co tbi da 03 Ian lap lai trong trinh tw. Cudi ciing, tinh dic hiéu cta cac cap mdi s& duge danh
gia thdng qua phan mém tin sinh Primer-BLAST trén NCBI.

2.3. Nudi cdy va ting sinh vi khuan Y. enterocolitica va cac vi khudn doi chieng

Vi khuan Y. enterocolitica va cac vi khuan déi ching (Salmonella enterica, Listeria
monocytogenes va Bacillus cereus) bao quan & -80°C duoc hoat hoa dé nudi cdy va ting sinh.
Sau d6, sinh khdi cia cac vi khuan nay duoc thu nhan va sir dung cho qua trinh tach chiét va
tinh sach genome. Vi khuan Y. enterocolitica duoc nudi ciy trén méi truong thach MacConkey
(Himedia, An Do), cac vi khuan dbi chimg duoc nudi ciy trén moi trudng thach BHI (Brain
Heart Infusion, Himedia, An D0), sau d6 u & 37°C trong 24 gio. Tiép theo 1a ting sinh vi khuan
lan 1, khuan lac don duoc liy bang que ciy vong vo tring va chuyén vao falcon 15mL c6 chira
10mL méi truong long BHI (Himedia, An Do), sau d6 dit vao ti am lc 6n nhiét véi thong s6
lic 180 vong/pht, & 37°C trong 24 gid. Di véi tang sinh 1an 2, ImL dich ting sinh 1an 1 duoc
chuyén vao erlen chira 100mL méi truong long BHI, cac théng s lac va i twong ty nhu ting
sinh lan 1. Méi trudng str dung cho toan bd qua trinh déu dugc khir tring ¢ 121°C, 1 atm trong
15 phat.

2.4. Tach chiét va tinh sach genome vi khudn tir dich ting sinh

Phuong phép tach chiét acid nucleic (DNA/RNA) sir dung cot silica 1a mot k§ thuat
mang lai hiéu suét thu hdi cao va do tinh sach tét. Nguyén ly dua trén hoat dong caa cac mudi
chaotropic nhu guanidine HCI, guanidine thiocyanate va urea. Cac mudi nay lam mat 6n dinh
c4u trdc sinh hoc va tao diéu kién thuan lgi cho acid nucleic lién két véi mang silica. Giai doan
dau tién cua qua trinh tinh sach genome 1a ly giai té bao, miu vi khuan duoc xir ly biang dung
dich dém ly giai chtra mudi chaotropic va proteinase K nhiam pha v& mang té bao, mang nhan
cua vi khuan va bién tinh protein, giai phong acid nucleic. Giai doan tiép theo la gan két, trong
d6 ethanol hodc isopropanol dugc thém vao dé tao diéu kién cho acid nucleic lién két voi mang
silica. Cac thanh phan khong mong mudn nhu protein, lipopolysaccharide va cac tap chat khac
sau d6 duogc loai bo triét dé thong qua giai doan rira bang dung dich dém chtra ndng do mudi va
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ethanol cao. Cudi ciing, DNA duoc rira giai bang dung dich dém pH kiém sau khi hoan thanh
budc 1am kho cot dé loai bo hoan toan ethanol - chét gay wc ché PCR con s6t lai. Su thay doi
diéu kién hoa 1y nay dao nguoc qué trinh khir nuge, 1am DNA tai hydrat hoa va phan ly khoi bé
mat, thu dugc DNA genome ¢6 d6 tinh sach cao (Lorena & ctg., 2023; Vandeventer & ctg.,
2012; Vandeventer & ctg., 2013).

Téch chiét va tinh sach thu genome vi khuan Y. enterocolitica va cac vi khuan d6i ching
(S. enterica, L. monocytogenes va B. cereus) duoc tién hanh thdng qua bo kit tach chiét theo
phuong phap cot silica 1a TopPURE® GENOMIC DNA EXTRACTION KIT (ABT, Viét Nam),
quy trinh duogc thyuc hién theo huéng dan caa nha san xuét.

2.5. Pinh lwong DNA sau qua trinh tach chiét va tinh sach

Viéc x4c dinh ndng do DNA trong mau 1a buéc quan trong dé tinh toan chinh xac luong
mdi can thiét cho cac phan tng PCR, dam bao hiéu suat khuéch dai t6i wu va két qua dang tin
cay. Viéc dinh luong ndng do va danh gia do tinh sach cia DNA thuong dugc thuc hién bang
phuong phap do mat d6 quang (OD) str dung may quang phd & cac bude song dic trung, phd
bién 1a 260nm va 280nm. O nhimg budc séng ndy, DNA hap thu &nh séng manh mé (Clark &
Christopher, 2000; Dash & ctg., 2020; Green & Sambrook, 2018). Dya trén nguyén Iy nay, nong
d6 DNA soi d6i (dsDNA) duoc tinh bang cong thic:

[dsDNA] = 50 pg/mL x OD2eonm x K. 3)

Trong d6, d6i véi DNA soi doi, mot don vi mat d6 quang & 260nm twong (g véi nong
d6 DNA 12 50 pg/mL va K 1a hé s6 pha lodng caa mau. Ngoai ra, ty 18 hap thu & budc song
260nm so va&i 280nm, ky hiéu 1a n, duoc dung dé danh gia do tinh sach caa DNA, biéu dién
bang cdng thirc nhu sau:

M = OD26onm / OD2gonm. (4)

Ty Ié nay 1y twong nam trong khoang tir 1.8 dén 2.0, cho thiy DNA c6 d6 tinh khiét cao.
Néu ty & nay nho hon 1.8, mau c6 thé cd su hién dién cua protein hoic cac chét tap nhiém khac.
Nguoc lai, néu ty 1& 16n hon 2.0, mau c6 thé bi nhiém RNA (Clark & Christopher, 2000).

2.6. Ddnh gid thuc nghiém tinh dic hiéu ciia cac by moi bang phdan iing PCR

Dé kiém tra d6 dic hiéu cua cac cap moi duoc thiét ké, nghién ctu tién hanh phan tng
PCR don mdi (Singleplex PCR) sir dung DNA khu6n tir genome Y. enterocolitica. Truéc hét,
hai loai hdn hop moi str dung trong Singplex PCR dugc chuan bi tir dung dich méi goc 100uM.
Cu thé, mdi xubi va mdi nguoc caa bd mdi ngoai duoc pha lodng trong nudc cat tinh khiét dé
tao thanh hdn hop mdi c6 ndng d6 10uM. Tuong tw, moi xudi va mdi nguoc cua b moi trong
cling dugc pha lodng trong nudc cét tinh khiét dé dat ndng d6 10uM. Thanh phan phan tng
Singleplex PCR gom 10uL dung dich Mastermix 2X va 2uL hdn hgp méi 10uM (tuong Gng
véi bo moi ngoai hoac bo moi trong can danh gia). Nham t6i vu hoa phan wng PCR, nong do
DNA khuén duoc chuin hda ¢ 100 ng/phan tmg; theo d6, thé tich DNA khuén va nudce ct tinh
khiét s& dugc diéu chinh linh hoat dé dat tong thé tich phan tng 13 20pL.

Bén canh do, tinh dic hiéu cua cac bo mdi nay ciing duoc danh gia ky ludng théng qua
céc phan wng PCR véi DNA khuon tir genome cua vi khuan ddi chimg nhu S. enterica, L.
monocytogenes va B. cereus. Muc tiéu 1a dam bao cac moi chi gan két va khuéch dai chinh xéc
doan DNA mong mudn trén Y. enterocolitica, tranh tinh trang phan tng chéo véi cac loai vi
khuan khéc, tir d6 nang cao do tin cay cua két qua thu duoc. Quy trinh PCR duoc kiém soét boi
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chung ndi ngoai sinh (Exogenous Internal Control - Exogenous IC) nhiam dam bao chit lwgng
phan ng va tranh cac sai léch vé duong/am tinh gia. Thanh phan cua phan @ng PCR gém 10pL
dung dich Mastermix 2X, 2uL hdn hop mdi 10uM, 1uL DNA IC 100 pg/mL, thé tich DNA
khudn (ndéng do cudi 1a 100 ng/phan tmg) va nudce cat tinh khiét s& dugc diéu chinh linh hoat dé
dat téng thé tich phan tng 1a 20uL.

Déi vé6i cap moi ngoai, chu trinh nhiét PCR duoc thuc hién véi bién tinh ban dau ¢
95°C trong 05 phut, sau d6 1a 35 chu ky luan nhiét gém bién tinh (95°C, 30 gidy), bat cip
(53°C, 30 giay) va kéo dai (72°C, 1 phat), cudi cung kéo dai san pham & 72°C trong 07 pht
va gitt & 4°C. D6i véi cap mdi trong, chu trinh nhiét PCR dugc thuc hién véi bién tinh ban
dau & 95°C trong 05 phit, sau d6 1a 35 chu ky luan nhiét gdm bién tinh (95°C, 30 giay), bét
cip (53°C, 30 gidy) va kéo dai (72°C, 25 gidy), cudi cling la kéo dai san pham & 72°C trong
07 phut va gitr ¢ 4°C.

2.7. In vitro Nested PCR

Trong in vitro Nested PCR, véi phan ing PCR dau tién, hon hop moi nong do 10uM
dugc chuan bi vai thanh phan gom mai xudi va méi ngugc cua bd moi ngoai, mdi xudi va moi
nguoc ciia bo moi ching noi ngoai sinh pha loang trong nudc cat tinh khiét. Thanh phan phan
ing PCR gém 10uL dung dich Mastermix 2X, 2uL hdn hop méi 10uM, 1uL DNA IC 100
pg/mL, thé tich DNA khuon (ndng do cudi 12 100 ng/phan tmg) va nudc cat tinh khiét s& duoc
diéu chinh linh hoat dé dat tong thé tich phan ung 12 20uL. Trong d6, DNA khuén 1 genome vi
khuan Y. enterocolitica. Phan tmg PCR dau tién duoc thuc hién vai chu trinh nhiét 1a bién tinh
ban dau ¢ 95°C trong 05 phut, sau d6 1a 35 chu ky luan nhiét gom bién tinh (95°C, 30 giay), bat
cap (53°C, 30 gidy) va kéo dai (72°C, 01 phat), cudi cing 1a kéo dai san pham & 72°C trong 07
phut va gitr ¢ 4°C.

Trong qua trinh hoan tit phan ung PCR dau tién, hdn hop moi 10uM cho phan tng PCR
thir hai (Nested PCR) duoc chuan bi gdm mdi xudi va mdi nguoc cua bo mdi trong, moi xudi
va moi nguoc cua bd moi chitng ndi ngoai sinh pha lodng trong nudc cat tinh khiét. Sau khi
phan g PCR du tién hoan thanh, san pham caa phan tng nay s& 1a DNA khudn cho phan tng
PCR thir hai. Nested PCR duoc thyc hién véi cac thanh phan phan ang gém 10uL dung dich
Mastermix 2X, 2uL hdn hop moi 10uM, 0.5 - 1uL. DNA khudn va thé tich nuéc cét tinh khiét
s& duoc diéu chinh linh hoat dé dat tong thé tich phan (g la 20pL. Chu trinh nhiét caa phan
ing Nested PCR 14 bién tinh ban dau ¢ 95°C trong 05 phut, sau d6 1a 35 chu ky luan nhiét gom
bién tinh (95°C, 30 gidy), bat cip (53°C, 30 gidy) va kéo dai (72°C, 25 gidy), cudi cing la kéo
dai san pham & 72°C trong 07 pht va giir ¢ 4°C.

2.8. Phan tich két qud bang phwong phdp dién di trén gel agarose

Genome thu dugc sau qué trinh tinh sach hoic cac san pham cua phan ung PCR duoc
phan tich két qua bang phuong phap dién di trén gel agarose. Trong nghién ctu nay, dung dich
dém st dung dé chay dién di 1a Tris-Acetate-EDTA (TAE) ¢6 ndng d6 la 1X. Dung dich nay
duoc pha tir 20mL dung dich TAE 50X dam dic va dinh muc 1én 1L bang nudc cat hai lan.
Song song do, gel agarose 1% (w/v) ciing dugc chuan bi bang cach can chinh xéac 1g agarose va
hoa tan hoan toan trong 100mL dung dich dém TAE 1X da pha. Hon hgp nay dugc dun nong
trong 16 vi soéng cho dén khi agarose tan chay hoan toan, sau dé dugc lam ngudi dén khoang 55
- 60°C va d6 vao khuon gel. Khi gel da dong dic lai, nhe nhang g& luoc ra khoi khuon gel va
chuyén gel vao budng dién di chtra dung dich dém. Déi véi chuan bj mau, thang DNA hoic céc
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mau phan tich (genome vi khuan hay san pham PCR) dugc pha vai Gelred 6X theo ty 1¢ thé tich
5:1, cy thé la 5uL thang chuan hoic mau phan tich vai 1uL Gelred 6X tao thanh téng thé tich
6uL. Cac mau dugc nap can than vao cac giéng trén gel. Thiét bi dién di duoc kich hoat va dat
dién &p & mtc 100V trong 20 phut. Sy di chuyén caa cac vach mau tir loading dye s& gilp theo
doi tién trinh chay dién di. Cubi cung, sau khi qua trinh dién di két thuc, gel duoc ldy ra va dat
vao budng tdi caa hé thdng hinh anh UVITEC dé quan séat va phan tich két qua (Mesapogu &
ctg., 2013).

2.9. Thiét ké thi nghiém cam nhiém trén rugt heo

Thi nghiém duoc thuc hién nhim danh gia tinh dic hiéu cua cac cap mdi da thiét ké
trong diéu kién ex vivo, str dung mau gay cam nhiém 1a mau rudt heo. Muc tiéu chinh 1 thu thap
mau rudt heo da gay nhiém véi Y. enterocolitica, dong thoi chuan bi mau déi chang am (moi
truong nudi cay vi khuan 1a BHI long) va d6i chiing véi vi khuan khac (B. cereus). Sau khi tach
chiét va tinh sach genome tir c&c mau nay, ching s& duoc ding trong phan tng Nested PCR dé
xéac dinh d6 chinh xac cua cac cap moi dudi diéu kién ex vivo.

Dua trén nghién ciu cua Dang va cong su (2018) va duoc diéu chinh phi hop véi muc
tiéu nghién cau, thi nghiém duoc thiét ké gdm 04 nghiém thic gom mau rudt heo khéng nhiém,
mau rudt heo u trong méi truong BHI long, mau rudt heo nhiém vi khuan B. cereus va mau rudt
heo nhiém vi khuan Y. enterocolitica. Cac mau rugt heo & ting nghiém thace duoc gay nhiém
theo céc thong s6 & Bang 1.

Bang 1
Céac Nghiém Thizc Gay Cam Nhiém trén Mdu Rugt Heo

Nghiém thirc 1 2 3 4
Ruot heo 25mg 25mg 25mg 25mg

Maoi truong long BHI - 2mL - -
Dich vi khuén B. cereus - - 2mL -
Dich vi khuan Y. enterocolitica - - - 2mL

Ghi cha. Két qua phan tich dir liéu caa nhém nghién ciru

Nong d6 vi khuan duoc st dung trong thi nghiém 1a khoang 108 CFU/mL. M&i nghiém
thize duoc 13p lai ba 1an. Sau khi chuan bi, cac mau dugc u & 37°C trong 02 gio.

2.10. Tach chiét va tinh sech genome ciia cac nghiém thizc cam nhiém

Genome tir c4c nghiém thizc cam nhiém duoc thu nhan biang DNeasy® Blood & Tissue
Kit (Qiagen, Buc), quy trinh thyc hién theo huéng dan caa nha san xuét.

2.11. ex vivo Nested PCR

Sau khi thu nhan genone rudt heo cua cac nghiém thyc thong qua qué trinh tinh sach, ky
thuat Nested PCR duoc trién khai dé phat hién sy hién dién caa vi khuan Y. enterocolitica c6
trong mau rudt heo cam nhiém. Quy trinh nay sir dung ching ndi noi sinh dé kiém soat qua trinh
tach chiét va PCR.

Vi phan tmg PCR dau tién, hdn hop moi 10uM gdm bo mdi ngoai va bd moi chimng noi
noi sinh pha loang trong nudc ct tinh khiét dugc chuan bi. Thanh phan phan tmg PCR dau tién
gom 10pL dung dich Mastermix 2X, 2pL hdn hop mdi 10uM da pha, thé tich DNA khudn (nong
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d6 cudi 12 100 ng/phan tng) va nudc cét tinh khiét s& duoc diéu chinh linh hoat dé dat téng thé
tich phan tng 1a 20pL, trong d6 DNA khudn 1a genome trich ly tir nghiém thizc cam nhiém. Chu
trinh nhiét caa phan wng gém bién tinh ban dau ¢ 95°C trong 05 phut, sau d6 1a 35 chu ky luan
nhiét gdm bién tinh (95°C, 30 gidy), bét cip (53°C, 30 gidy) va kéo dai (72°C, 01 phat), cudi
cuing 1a kéo dai san pham ¢ 72°C trong 07 phit va giir ¢ 4°C.

Trong thoi gian chd phan tng PCR dau tién hoan tat, chuan bi hn hgp moi 10uM cho
phan ng PCR tht hai (ex vivo Nested PCR) gém bd mai trong va bé méi chang noi noi sinh
pha lodng trong nuéc cat tinh khiét. Tiép theo, hdn hop phan tng ex vivo Nested PCR duoc
chuan bi theo théng sb twong tu phan tmg PCR dau tién, trong d6 DNA khuén 1a san pham
ctia phan tng dau tién. Chu trinh nhiét cua phan tng duoc thiét 1ap 12 bién tinh ban dau & 95°C
trong 05 phut, sau d6 1a 35 chu ky luan nhiét gdbm bién tinh (95°C, 30 gidy), bt cip (53°C, 30
gidy) va kéo dai (72°C, 25 gidy), cudi cung la kéo dai san pham & 72°C trong 07 phit va giit
& 4°C. Sau d6, cac san pham PCR dugc phén tich bang dién di trén gel agarose 1% (w/v) véi
dién ap 100V trong 20 phut. Sau d6 két qua duoc quan sat va phan tich bang hé thong chup
gel UVITEC.

3. Két qua nghién ciru va thao luan
3.1. Cdc gen ddc higu cho vi khudn Y. enterocolitica

Dua trén két qua phan tich tir phan mém BLAST, gen sxy (ma so truy cap: LR590469.1
- viing: 1504282 - 1504917) c6 gi4 tri phan trim tuong dong 1a 100% va do bao phu trén 96%
khi so sanh vai cac ching khac ciing loai, diéu ndy cho thdy muac do tuong dong cao trong trinh
tu gen sxy giita cac chung Y. enterocolitica. Bong thoi, trinh tu gen sxy cua Y. enterocolitica
khodng tim thdy su tuong dong véi trinh ty tir cac loai vi khuan khéac khéng thudc loai Y.
enterocolitica. Céc két qua trén chi ra rang gen sxy 1a dic trung cho vi khuan Y. enterocolitica.
Poan gen nay dugc chon 1am trinh tu gen bén trong, trinh ty gen bén ngoai dugc xac dinh bang
cach ma rong tim kiém ra hai phia ctiia doan gen sxy da chon, ky hiéu 1a EX-sxy. Tuong tu nhu
gen sxy, cong cu BLAST duoc sir dung dé danh gia tinh dac hiéu caa gen EX-sxy ddi véi chi
Yersinia. Két qua cho thay trinh tu gen EX-sxy thé hién mic d6 tuong dong cao véi vi khuan
thugc chi Yersinia, thé hién qua c4c gié tri phan trim tuong dong trén 99% va do bao phu trén
80%. Ngoai ra, trinh ty gen EX-sxy ciing khong tim thay su twong déng vai trinh tu cta céc chi
vi khuan khac. Tir cac két qua phan tich nay, c6 thé két luan rang gen EX-sxy 1a dic hiéu cho
chi Yersinia.

3.2. Cac bé moi dwrec thiét ké va siz dung trong nghién cru

Cac bo mdi dugc thiét ké dya trén trinh ty gen EX-sxy va sxy gém cap moi ngoai (YE-
EX-sxy) duoc thiét ké dic hiéu cho chi Yersinia va cap moi trong (YE-sxy) dic hiéu cho loai
Y. enterocolitica. Ngoai ra, toan b quy trinh ti tinh sach genome dén cac qua trinh PCR déu
duoc kiém soat chat che bang céch sir dung hai cap moi chung noi Ia Exogenous IC va IC-
SUS; trong dé, cap mdi IC-SUS dugc thiét ké dé xac nhan ngudn goc genome sau tinh sach
thue sy 1a tir heo nha (Sus scrofa domesticus). Cac cap mdi duogc thiét dap (ng nhiéu tiéu chi
quan trong nham t4i uu héa hiéu qua cua Nested PCR. Diéu nay bao gébm viéc can nhac nhiét
d6 bét cap phu hop (ddng nhit ¢ 53°C), dam bao su khéac biét rd rét vé kich thudc san pham
khuéch dai dé thuan tién cho viéc phan tich trén gel dién di va ty Ié nucleotide t6i wu. Bén
canh d6, dé dam bao rang cac moi thiét ké khong lién két véi céc loai vi khuan khac, phan
mém Primer-BLAST duoc sir dung dé xac nhan tinh dic hiéu caa céc cap mdi. Két qua thiét
ké mdi duoc thé hién trong Bang 2.
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Bang 2
Trinh Tu c4c Mai Sir Dung trong Nghién Cizu

Tén moi Trinh tw mai (5’ - 3°) Ta (°C)

Kich thwéc
san pham (bp)

Bd méi ngoai dic hiéu cho chi Yersinia

YE-EX-sxy-FP TTG CCT CAACCACACCATG 53

YE-EX-sxy-RP CAC AAG TTC ACT GAT AAG GC 53 1319
Bd méi trong dic hiéu cho loai Yersinia enterocolitica
YE-sxy-FP CAT TCAATT AGC TCG CTACG 53
YE-sxy-RP CAA GAT AAT GCA GGC TCG G 53 >0
Bd moi chirng ndi ngoai sinh
Exogenous IC-FP ACA TAC TAC AGG TCC AAG TG 53
Exogenous IC-RP AGG GAGAACTGGTTCTTGG 53 10z
Bd méi ching ndi ndi sinh

IC-SUS-FP CACCTATTT AAG CAT ACG CC 53
IC-SUS-RP TGT GTT TAT GGA GCT GTG AG 53 He

Ghi chl. Két qua phan tich dir liéu cua nhém nghién ctu

3.3. Két qud nudi cdy va ting sinh vi khudn Y. enterocolitica

Két qua nudi cay Y. enterocolitica trén méi truong thach MacConkey sau 24 gio o &
37°C thé hién trong Hinh 1 cho thay cac khuan lac tron, nho, kich thudc 01 - 02mm, c6 mau
hong nhat va hoi gd 1én. Nhimg dic diém nay tuong dong voi md ta trong nghién ctiu ciia Barton
(2011). Sau d6, qua trinh ting sinh duoc thuc hién hai lan dé dat mat do vi khuan can thiét cho
qua trinh tach chiét DNA. Sau mdi lan ting sinh, dung dich nudi cdy déu c6 do duc va hinh
thanh I6p sinh khdi mong lang & day, cho thay sy phat trién manh mé cua vi khuan, khang dinh

qua trinh ting sinh da dién ra thanh cong.
Hinh 1

Yersinia Enterocolitica trén Méi Trirong Thach Macconkey sau 24 Gio U ¢ 37°C

Ghi ch. Két qua phan tich dir liéu caa nhém nghién ciu
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3.4. Két qua tinh sach genome vi khudn Y. enterocolitica tir dich ting sinh

Dit liéu dién di trong Hinh 2 thé hién mét vach sang, to va rd rang nam gan giéng, phia
trén vach 10kb cua thang chuan DNA. Nhiing yéu t6 ndy xac nhan genome vi khuan V.
enterocolitica sau tinh sach dat cac tidu chi can thiét: kich thuéc bd gen I6n pha hop véi kich
thudc gen vi khuan, khong bi phan manh va c6 ham luong DNA da nhiéu.

Hinh 2

Két Qua Pién Di cua Qua Trinh Tinh Sech Genome Vi Khuan Y. Enterocolitica

M 1

10 kb

Ghi chd. Giéng M: Thang chuan DNA 1 kb; Giéng 1: Genome vi khuan Y. enterocolitica. Két qua phan tich dix
liéu caa nhom nghién ciu

Bén canh 6, do mét do quang duoc thuc hién nhim dinh luong chinh xac ham lugng
DNA, phuc vu cho viéc tinh toan ti uu hoa cac phan tng PCR. Nong d6 DNA cua genome Y.
enterocolitica dugc xac dinh la 151.5 pg/mL va d¢ tinh sach dat 1.87. Gia tri do tinh sach trong
khoang 1.8 - 2.0 duoc coi 1a 1y tuéng cho DNA, cho thidy mau dat do tinh khiét cao va it tap
nhiém protein hay cac chét khac. Tong hop két qua tir ca hai phuong phap danh gia, co thé két
luan rang genome Y. enterocolitica thu dugc c6 chat lugng cao, hoan toan dap ng yéu cau cho
cac thi nghiém tiép theo nhu Singleplex PCR va in vitro Nested PCR.

3.5. Két qud ddnh gid tinh ddc higu ciia cac bé mai bang phdn ing PCR

Két qua dién di cia phan tmg Singleplex PCR dugc trinh bay trong Hinh 3 cho thay sy
khuéch dai thanh cong cac doan gen myc tiéu. Cu thé, giéng 1 hién thi vach DNA ¢6 kich thuéc
102bp tuong wng Vi tin hiéu caa ching noi ngoai sinh (Exogenous IC), giéng 2 thé hién vach
DNA 564bp la san pham khuéch dai cua gen sxy bang bd mai trong (YE-sxy), giéng 3 xuét hién
bang DNA 1,319bp 1a két qua khuéch dai ciia gen EX-sxy bang b méi ngoai (YE-EX-sxy). Tét
ca cac san pham khuéch dai déu co kich thudc chinh xac nhu du kién, tao ra céc vach to, sang,
rd va khong bi 1an cac san pham khong dic hiéu hay mai thira.
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Hinh 3
Két Qua Pién Di cua Phan Ung Singleplex PCR
M 1 2 3

1500 bp

1200 6p 1319 bp

600 bp

500 bp 564 bp

102bp

Ghi chd. Giéng M: Thang chuan DNA 100 bp; Giéng 1: Chiing ndi ngoai sinh (102bp); Giéng 2: Singleplex PCR
gitta genome vi khuan Y. enterocolitica véi cgp moi khuéch dai gen sxy (564bp); Gieng 3: Singleplex PCR giita
genome vi khuan Y. enterocolitica v6i cap méi khuéch dai gen EX-sxy (1,319bp). Két qua phan tich dir liéu cua
nhom nghién ctu

Phan tich két qua PCR & Hinh 4, tat ca cac giéng tir 1 dén 9 déu hién dién vach sang
ctia chirng ndi ngoai sinh kich thudc 102bp, ching minh phan ang PCR di dién ra hiéu qua
va két qua dang tin cay. Khi str dung hai cap moi YE-EX-sxy va YE-sxy dé khuéch dai DNA
tir cac chung vi khuan d6i chang (S. enterica, B. cereus va L. monocytogenes) & giéng 2 dén
giéng 7 thi khong c6 bat ky vach sang nao ngoai vach IC xuét hién. Diéu nay chiing to hai
cap mdi duoc thiét ké c6 d6 dic hiéu cao, khong khuéch dai chéo voi DNA cua cac l0ai vi
khuan khac. Nguoc lai, tai giéng 8 va 9, khi st dung DNA tir bo gen Y. enterocolitica, céc
gen muc tiéu EX-sxy va sxy da duoc khuéch dai thanh cong, tao ra cac vach san pham c6 kich
thuge lan lugt 12 1,319bp va 564bp. Tur két qua cua phan ting Singleplex PCR ciing nhu
nhitng két qua nay c6 thé khang dinh tinh dac higéu va hiéu qua caa cac cap moi da thiét ké
cho vi khuan Y. enterocolitica.

Hinh 4
Két Qua Pién Di ciia Phan Ung PCR véi cac Genome cia Vi Khudn Poi Ching

M 1 2 3 4 5 6 7 8 9

1500 bp

120060 1319 bp

600 bp

sabe 564 bp

100 bp 102 bp

Ghi chd. Giéng M: Thang chuan DNA 100bp; Giéng 1: Chung noi ngoai sinh (102bp); Gleng 2: PCR gita genome
vi khuan S. enterica voi Cap mdi khuéch dai gen EX-sxy; Gleng 3: PCR gitra genome Vi khuan S. enterica vai cap
moi khuéch dai gen sxy; Giéng 4: PCR glua genome vi khuan L. monocytogenes v6i cap moi khuéch dai gen EX-
sxy; Giéng 5: PCR giira genome vi khuan L. monocytogenes vai cap moi khuéch dai gen sxy; Giéng 6: PCR giita
genome vi khuan B. cereus véi cap moi khuéch dai gen EX-sxy; Giéng 7: PCR giira genome vi khuan B. cereus Vi
cap mdi khuéch dai gen sxy; Giéng 8: PCR giita genome vi khuan Y. enterocolitica véi cap mdi khuéch dai gen
EX-sxy (1,319bp); Giéng 9: PCR giita genome vi khuan Y. enterocolitica vai cap moi khuéch dai gen sxy (564bp).
Két qua phan tich di liéu caa nhém nghién ctu
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3.6. Két qud in vitro Nested PCR

Két qua dién di cua phan tng in vitro Nested PCR ¢ Hinh 5 cho thay tai giéng 1 xuat
hién mot vach rd nét, sang, kich thude 102bp, twong tng véi chiing ndi ngoai sinh theo nhu da
thiét ké. Giéng 2 hién thj vach sang kich thudc 1,319bp, khop véi san pham khuéch dai cua gen
EX-sxy bang bo mdi ngoai (YE-EX- sxy) O giéng 3 ghi nhan vach sang 564bp, tuong tng Vai
san pham khuech dai gen sxy boi bo mdi trong (YE-sxy). Pong thai, su hién dién cia bang IC
102Dbp tai ca giéng 2 va 3 khing dinh phan tmg PCR d4 dién ra hiéu qua va khdng co hién tuong
rc ché méi. Nhu vay, cac san pham khuéch dal trong ca ba phan g déu dat kich thuéc mong
doi va thé hién cac vach rd rang, khéng IAn mdi thira hay san pham khong dac hiéu.

Hinh 5
Két Qua Pién Di cua Phan Ung in Vitro Nested PCR

M 1 2 3

1500 bp

1200 bp 1319 bp

600 bp

sote 564 bp

100 bp 102 bp

Ghi cha. Giéng M: Thang chuian DNA 100bp; Giéng 1: Chirng noi ngoai sinh (102bp); Giéng 2: PCR giira genome
vi khuan Y. enterocolitica véi cap moi khuéch dai gen EX-sxy (1,319bp); Giéng 3: in vitro Nested PCR (564bp).
K&t qua phén tich dix liéu cua nhom nghién ctu

3.7. Két qud cam nhiém trén mdu rugt heo

Sau khi xac dinh hiéu qua phat hién Y. enterocolitica tir cAc cap moi da thiét ké trong
diéu kién in vitro, nghién ciru ma rong sang diéu kién ex vivo nham mé phong tinh hudng nhiém
khuan tu nhién trén vat cha. Mau rudt heo dugc st dung dé tién hanh thir nghiém gay cam
nhiém. Quy trinh cam nhiém duoc thuc hién bang cach & mau rudt heo trong dng falcon 15mL
& 37°C trong 02 gid theo cac nghiém thuc da thiét ké. Sau do, mau duoc ldy ra bang kep, ria
sach voi dung dich mubi sinh Iy 0.9%, rdi chuyén vao 6ng eppendorf 1.5mL. Quan sét trong
sudt qué trinh cam nhiém khong ghi nhan bat ky thay doi dang ké nao vé hinh thai ciia mau ruot
heo truéc, trong va sau khi nhiém (xem Hinh 7).

Hinh 6
Mdu Rugt Heo diroc Gay Cam Nhiém theo 4 Nghiém Thurc

Ghi chd. 1: Mau rugt heo khdng nhiém; 2: Mau rugt heo u trong méi truong BHI long; 3: Mau rugt heo nhiém vi
khuan B. cereus; 4: Mau rudt heo nhiém vi khuan Y. enterocolitica. Két qua phan tich dir liéu caa nhém nghién ctu
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3.8. Két qud tinh sach genome tir cac nghigm thec gay cém nhiém

DNA tir cac mau rudt heo thudc 4 nghiém thie dugc thu thap sau qua trinh gay cam
nhiém va tinh sach bang bo kit DNeasy® Blood & Tissue Kit. Két qua dién di duoc thé hién rd
& Hinh 7 cho thay ca 4 giéng déu hién thi cac vach DNA sang, 16n va rd rang, nam phia trén
vach 1 kb cua thang chuan DNA va khdng quan sét thiy dau hiéu DNA bi phan manh. Diéu nay
ching t6 DNA bd gen thu dugc c6 chat luong cao, nguyén ven va phi hop dé sir dung lam
khudn mau cho céc phan ung Nested PCR tiép theo trong nghién citu ex vivo.

Hinh 7
Két Qua Pién Di ciia Qué Trinh Tinh Sach Genome tir cac Nghiém Thirc

M 1 2 3 4

10 kb

Ghi chd. Giéng M: Thang chuan DNA 1 kb; Giéng 1: Genome mau rut heo khdng nhiém; Giéng 2: Genome mau
ruot heo u trong moi truong BHI long; Gieng 3: Genome mau rut heo nhiém vi khuan B. cereus; Giéng 4: Genome
mau rudt heo nhiém vi khuan Y. enterocolitica. Két qua phan tich dix liéu cia nhém nghién cuiru

Song song d6, dé téi uu hoa lwong mau cho cac phan ung PCR, c4c genome tir cac
nghiém thac duoc xac dinh ndng 46 DNA bing phuong phap do mat do quang. Két qua cho
thiy nong do va do tinh sach cua ting nghiém thtc duoc ghi nhan nhu sau: nghiém thie 1 dat
174 ug/mL véi do tinh sach 1.90; nghiém thie 2 dat 156 pug/mL véi do tinh sach 1.89; nghiém
thire 3 dat 133.5 pg/mL véi @6 tinh sach 1.82 va nghiém thuc 4 dat 57 pg/mL vai d6 tinh sach
1.81. Tét ca cac mau déu nam trong khoang d6 tinh sach dat yéu cau ly tuong cho DNA c6 do
tinh khiét cao. Diéu nay chi ra rang mac do tap nhiém protein hoic cac hop chét ¢ kha nang tc
ché phan ung 1 khong dang ke.

3.9. Két qud ex vivo Nested PCR trén méu rugt heo

Két qua Nested PCR ex vivo, st dung bd gen tinh sach tir cac nghiém thic gay cam
nhiém, dugc trinh bay tai Hinh 8. Quan sat cho thiy tat ca cac giéng déu co cac vach sang, rd
nét tai vi tri du kién. Cu thé, chang noi noi sinh (Endogenous IC) dic hiéu cho heo nha (Sus
scrofa domesticus) déu xuét hién & tat ca cac giéng voi kich thude 114bp theo nhu da thiét ké.
Vai trd caa Endogenous IC 1a kiém soét quy trinh tach chiét va tinh sach DNA tir mau ruét heo
cling nhu qué trinh phan ang PCR. Tai cac giéng tir 1 dén 6, khong cd su xuét hién cia cac vach
san pham khuéch dai twong tng véi cac cap moi YE-EX-sxy va YE-sxy. Mot sb giéng con xuét
hién cac vach mo nam thap hon vach IC, cho thay su hién dién cia mdi thira. Biéu nay c6 thé
duoc giai thich 1a do su thiéu vang khuén mau DNA muc tiéu, ngin can cac cap moi bam vao
va khuéch dai dan dén du thira moi. Nguoc lai, tai giéng 7 c6 mot vach rd nét kich thudc 1,319bp
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twrong tng Vvéi san pham khuéch dai cia gen EX-sxy bang bo mdi ngodi (YE-EX-sxy). Tuong
tu, tai giéng 8, mot vach kich thudc 564 bp xuat hién, twong tng véi san pham khuéch dai coa
gen sxy bang bo méi trong (YE-sxy).

Hinh 8
Két Qua Pién Di cua Phan Ung Ex Vivo Nested PCR

M 1 2 3 4 5 6 7 8

1500 bp

1200 bp 1319 bp

600 bp

500 bp 564 bp

100 bp 114 bp

Ghi chd. Giéng M: Thang chuan DNA 100bp; Giéng 1: Mau rudt heo khéng nhiém (PCR lan 1 véi cap moi khuéch
dai gen EX-sxy); Giéng 2: MAu ruét heo khong nhidm (PCR 1an 2 véi cap mdi khuéeh dai gen sxy); Giéng 3: Mau
rudt heo u trong méi truong BHI long (PCR 1an 1 véi cap mdi khuéch dai gen EX-sxy); Giéng 4: MAu ruot heo u
trong méi truong BHI 1ong (PCR lan 2 véi cap mdi khuéch dai gen sxy); Giéng 5: Mau rudt heo nhidm vi khuan B.
cereus (PCR lan 1 véi cap moi khuéch dai gen EX-sxy); Giéng 6: Mau rudt heo nhiém vi khuan B. cereus (PCR lan
2 véi cap moi khuéch dai gen sxy); Giéng 7: Mau rudt heo nhidm vi khuan Y. enterocolitica (PCR lan 1 vai cap
mdi khuéch dai gen EX-sxy); Giéng 8: MAau rudt heo nhiém vi khuan Y. enterocolitica (PCR lan 2 véi cap mdi
khuéch dai gen sxy). Két qua phan tich di liéu caa nhém nghién ciru

Nhiing két qua trén khdng chi khang dinh phan (g Nested PCR ex vivo da dugc thuc
hién thanh cong ma con xac nhan tinh dic hiéu cua hai gen EX-sxy va sxy ddi véi vi khuan Y.
enterocolitica. Piéu nay c6 y nghia quan trong trong viéc phan biét Y. enterocolitica véi bo gen
ctia cac vi khuan khéac co thé dong thoi hién dién va gay nhiém trong cac mau rudt heo, tir d6
nang cao d¢ tin cay cua phuong phap phat hién.

4. Két luan

Nghién ciru nay da xac dinh thanh cong cac gen dac hiéu EX-sxy va sxy cho Yersinia
enterocolitica va phét trién mot phuong phap Nested PCR hiéu qua dé phat hién vi khuan nay.
Céc cap moi duoc thiét ké cho gen EX-sxy (1,319bp) va gen sxy (564bp) da chirng minh tinh
dic hiéu trong cac thir nghiém in vitro, khong khuéch dai véi DNA cua céc chung vi khuan dbi
ching nhu Salmonella enterica, Listeria monocytogenes va Bacillus cereus. Mo rong sang diéu
kién ex vivo trén mau rudt heo nhiém khuén, Nested PCR tiép tuc ching minh hiéu qua véi cac
vach sang khuéch dai céc gen EX-sxy (1,319bp) va sxy (564bp) chi xuét hién khi c6 sy hién dién
cua Y. enterocolitica. Cac nghiém thirc dbi chirng khdng ghi nhan tin hiéu khuéch dai muc tiéu.
Dong thoi, cac mdi kiém soat noi sinh (Exogenous IC 102bp va IC-SUS 114 bp) hoat dong hiéu
qua, dam bao do tin cay cua quy trinh. Nhu véy, c6 thé khang dinh kha niang (g dung thyc tién
ctua phuong phap Nested PCR trong viéc phat hién Y. enterocolitica mot cach dac hiéu va hiéu
qua trong ca diéu kién in vitro va ex vivo.
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PONG GOP KHOA HQC

Bai bao xéc dinh rd khoang tréng nghién ciru; bai bao mé rong va bd sung 1y thuyét hién
c6; bai bao phat trién phuong phap méi va cai tién phuong phap hién co; bai bao cung cap bod
dir liéu ma1i hoac béng chirng thuc nghiém méi; bai bao c6 y nghia théng ké va thyc tién 1o rang;
bai bao dua ra ham y chinh sach, quan tri va cong nghé; bai bao goi mé cac hudng nghién ciru
tiép theo.

PONG GOP TAC GIA

CRediT: Nguyén Xuin Mai: Phuong phap, Phan mém, Thim dinh, Phan tich, Diéu
tra/Thi nghiém, Tai nguyén, Quan ly dir liéu, Hiéu dinh, Truc quan hoa; Pham Pinh Chwong:
Xay dung y tudng, Phuong phap, Thim dinh, Phan tich, Diéu tra/Thi nghiém, Tai nguyén, Quan
1y dit liéu, Viét ban thao ban dau, Hiéu dinh, Truc quan héa, Giam sat, Quan Iy dy 4n, Huy dong
tai tro.

TAI TRQ
Nghién ctru nay khong nhan tai tro tir bat ky ngudn bén ngoai nio.

TUYEN BO KHONG CO XUNG POQT LQI iCH

Céc tac gia cam két, tuyén bd khong co bat ky xung dot loi ich nao lién quan dén viéc
cong bd bai bao nay.
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