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XAC DINH MOT SO GEN GAY BENH CUA VI KHUAN CHIU NHIET
CAMPYLOBACTER SPP. PHAN LAP TU THIT LON VA THIT GA
TAI VIET NAM

Nguyén Ngoc Minh Tuin', Bii Khanh Link?, Nguyén Hoang Thinh’,
Nguyén Thi Thu Hang’, Tran Thi Hanh®, Chu Dinh Téi°, Mai Vii Thanh'
TOM TAT

Trong nghién ctru nay, d3 c¢6 9 chung vi khuin Campylobacter (8 chung C. jejuni va 1
ching C. coli) dugc st dung dé xac dinh gen giy bénh tir 20 ching vi khudn Campylobacter
duoc phan lap tir 150 mau thit ga va thit lon tai Viét Nam. Két qua nghién ctu cho théy
100% cac chiing déu co cic gen sau: gen diéu khién hoat dong cua flagella (flaA, flaB, flhA,
f1iM), gen thuc hién chirc ning xam nhap (cad F, docB), gen san sinh ra doc td (cdtA, cdiB,
secD, secF) va gen thyc hién chtrc nang sinh tong hop lipooligosaccharide (pg/B). Trong
khi d6, da khong phat hién théy duogc sy co mat caa 8 gen (fIiY, virB11, Cjel278, Cjl1434c,
Cj1138, Cj1438c¢, Cj1440c, Cj1136). Tuy nhién, di phat hién duoc mot s6 gen ¢ vi khuan
C. jejuni cho thiy c6 su sai khac gen ciaB (22,2%), Cjel280 (77,8%), docC (66,7%) va
cgtB (55,6%), trong d6 gen iamA, cdtC chi phat hién thidy ¢ cac chung vi khuan C. jejuni

ma khong thiy ¢ chung C. coli.

Tir khéa: Vi khuan Campylobacter, gen, thit ga, thit lon.

Determining some pathogenic genes of heating resistant Campylobacter
spp. isolated from chicken meat and pork in Viet Nam

Nguyen Ngoc Minh Tuan, Bui Khanh Linh, Nguyen Hoang Thinh,
Nguyen Thi Thu Hang, Tran Thi Hanh, Chu Dinh Toi, Mai Vu Thanh

SUMMARY

The result of this study showed that nine Campylobacter isolates (eight C. jejuni and one
C. coli) from 20 strains were identified virulen gene by multiplex PCR, lipooligosaccharide
(LOS) biosynthesis and further functions was tested. In all isolates carrying the motility
flagella genes (flaA, flaB, flhA, fliM), colonization associated genes (cadF, docB), toxin
production genes (cdtA, cdiB, secD, secF), and the LOS biosynthesis gene pgB were
detected. Meanwhile, eight gene loci (fliY, virB11, Cje1278, Cj1434c, Cj1138, Cj1438c,
Cj1440c, Cj1136) were not identified by PCR. However, there was the difference of the
gene loci ciaB (22.2 %), Cje1280 (77.8 %), docC (66.7 %), and cgiB (55.6 %) found. The
gene iamA, cdtC were identified in all C. jejuni isolates but not in C. coli.

Keywords: Bacteria, Campylobacter, gene, pork, chicken meat.
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> Khoa Sinh hoc, Truong Pai hoc Su pham Ha Noi

54



KHOA HQOC KY THUAT THU Y TAP XXVI SO 3 - 2019

I. PAT VAN PE

Vi khuén chiu nhiét Campylobacter 12 nguyén
nhan gay tiéu chay & ngudi trén toan thé gidi, dong
thoi 1a tdc nhan gay bénh Campylobacteriosis -
bénh lay truyén giita dong vat va ngudi (Alos va
cs, 2001). Triéu chimg & ngudi méc bénh tiéu chay
do vi khuan Campylobacter gy ra dién bién tir thé
tiéu chay nhe cho dén thé tiéu chay ning - viém
rudt-da day chay mau (Ketley va cs, 1997).

Gia cam va cic san pham thit gia cam 12 ngudn
du trir vi khuan Campylobacter spp. (Hafez,
2003; EFSA, 2015). Vi khuan Campylobacter
cu tra trong dudng rudt cua gia siic, gia cam va
tir d6 gdy nhidm thit gia stc, gia cam tuoi song
(Weijtens MJ va cs, 1997). Qua trinh giét md
gia cam khong dam bao 1a nguy co 1ay nhiém vi
khuan sang ngudi va céac loai thit gia stic khac
(Pearce va cs, 2003). Sur dung thit gia stic va gia
cam tai song, chua nau k¥ ¢6 nguy co bi nhiém vi
khuan Campylobacter spp. (Carrique Mas va cs,
2013). Cac chung vi khuan Campylobacter spp.
gdy bénh 6 nguoi thuong gap 1a C. jejuni, C. coli,
C. lari, C. upsaliensis (EFSA, 2015).

Tai Viét Nam, nhitng nghién ctru vé vi khuén
Campylobacter chua nhidu. Mot sb cong bd vé ty
16 nhiém vi khuan Campylobacter spp. & ngudi cho
thiy: ty 1¢ nhiém vi khuan Campylobacter spp. &
tré em bi tiéu chay la 2-4%, & nguoi 16n dudi 1%
(Bodhidatta va cs, 2007; My va cs, 2013; Trang va
cs, 2007). Nghién ctru phan 1ap cac vi khuén gay
tiéu chdy tré em ¢ cac vung nong thon cho thay
31% la vi khuan Campylobacter trén tong sé cac
vi khuan phan 1ap dugc (Isenbarger va cs, 2001).
Cong bd vé ty 18 vi khuan Campylobacter & cac san
pham thit cho thiy: ty 1¢ nhiém Campylobacter &
thit vit va thit ga 1a 23,9-53,7% (Carrique Mas va
cs, 2006), ty 1& nhiém Campylobacter & than thit
ga la 35,1% (Bao va cs, 2006).

Hién tai nhitng hiéu biét vé& co ché gy bénh
cia vi khuin Campylobacter, dic biét 1a cac
nghién ctru sinh hoc phan tir vé Campylobacter,
chua duoc déy da. Mot luong 16n cac gen cé vai
trd quan trong trong viéc gy bénh cta vi khuan
Campylobacter da dugc xac dinh (Parkhill, 2000;
Bang va cs, 2003; Hénel va cs, 2007; Miiller va
cs, 2006), gdm cb cac gen flaA, flaB, kA, fiiM

diéu khién hoat dong cua flagella; gen ciaB, iamA
thuc hién chirc nang bam dinh va xam nhap vao té
bao biéu mo; gen cdtA, cdiB, cdtC san sinh ra cac
doc t6. Tuy nhién, cac nghién ctru nhu vay thuong
don 1€ va chua c6 nghién ctiru nao giam dinh mot
cach hé théng vé nhitng nhom gen gy bénh cia
vi khudn Campylobacter. Trén co sé nghién ciru
vé cac gen gy bénh quan trong, cac gen gdy bénh
duge xép thanh 6 nhom: gen didu khién hoat dong
flagella, gen thyc hién chic nang bam dinh, gen
thuc hién chttc nang xam nhap, gen san sinh ddc
td, gen bai tiét doc td, gen thuc hién chic nang
sinh tong hop lipooligosaccharide. Vi vay, dé
tai nay da dugc tién hanh nhdm xéac dinh su ¢o
mat cua cac gen gay bénh ¢ vi khuén chiu nhiét
Campylobacter phan lap tur thit lon va thit ga tai
Viét Nam.

II. MUC TIEU, NOI DUNG VA
PHUONG PHAP NGHIEN CUU

2.1. Muc tiéu

Xac dinh su c6 mét cua cac gen gay bénh cua
cac chung vi khuan Campylobacter spp. phan lap
dugc tu thit lon va thit ga tai Viét Nam.

2.2. Noi dung nghién ctru

2.2.1. Phén Idp va xdc dinh chiing vi khuin
Campylobacter

Céc ching vi khuan Campylobacter duoc phan
1ap tir 100 mau thit ga va 50 mau thit lon. Céc
mau thit g va thit lon trén dugc 1éy tir 2 16 mo tai
Ha Noi, sau d6 bao quan va chuyén dén phong thi
nghiém b mon V¢ sinh thu y (Vién Thi y) dé tién
hanh phén 1ap theo tiéu chuan ISO 10272-1.

2.2.2. Xdc dinh cdc gen gdy bénh cua vi khudn
Campylobacter

- Gen diéu khién hoat dong flagella (flagella
gens): flaA, flaB, flhA, fliM, fIiY.

- Gen thyc hién chure nang bam dinh (invasion
gens): ciaB, iamA, virB11.

- Gen thyc hién chuc nang xam nhdp
(colonization gens): cadF, docA, docB, docC.

- Gen sinh ra doc té (toxin gens production):
cdtA, cdiB, cdtC.
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- Gen bai tiét doc td (secretory gens): secD, secF.
- Gen thyc hién chirc ning sinh tong hop
lipooligosaccharide (LOS gens): pg/B, Cjel278,
Cjel280, Cjl434c, Cjl1138,Cj1438c, Cjl1440c,
CgrB, Cj1136.
2.3. Phuong phap nghién ciru
2.3.1. Phwong phap tich chiét DNA

DNA ctia cac chung vi khuan dugc tach chiét
theo hudng dan ctia bo KIT cung cap bdi hang
Roche GmbH, Mannheim, Ptrc. DNA sau tach

chiét dugc kiém tra s6 lwong theo huéng dan cua
hang Fisher GmbH, Schwerte, Buc va dugc bao
quan ¢ -20°C.

2.3.2. Phwong phdap xdc dinh chiing
Campylobacter jejuni va Campylobacter coli

Xac dinh chung C. jejuni va C. coli dugc thuc
hién theo phuong phap multiplex-PCR (m-PCR).
Ciap mdi (primers) dugc st dung trong multiplex-
PCR la mapA dé khuéch dai doan gen c6 do dai
589bp (C. jejuni) va ceuE dé khuéch dai doan gen
c6 dg dai 462bp (C. coli).

Gen dich Trinh tw Kich thwéc san pham Loai
ATC TAATGG CTT AAC CAT TAAAC
16S rRNA 857 bp Campylobacter
GGA CGG TAACTAGTT TAG TAT
CTATTTTATTTTTGAGTG CTT GTG .
mapA 589 bp Campylobacter jejuni
GCTTTATTTGCCATTTGTTTTATTA
TGATTT TAT TAT TTG TAG CAG CG
ceukE 462 bp Campylobacter coli
AAT TGAAAATTG CTC CAACTATG
ATT TAG AGT GCT CAC CCG AAG .
16S rRNA 522 bp Campylobacter lari

GGG AAACTG GTAATC TAG AGT GG

Phan tmg PCR dugc thyc hién trong ong
eppendorff 50ul bao gdm: 5ul buffer 10x Tag
(Jena Bioscience GmbH, Jena, Germany), 2ul
dNTP mix (2mM, Carl Roth GmbH, Karlsruhe,
Germany), 2l mdi xudi, 2l mdi ngugce, 0.2l Taq
DNA polymerase (Jena Bioscience GmbH). Quy
trinh cta phan ung PCR dugc thyc hién nhu sau:
chu ky dau tién thyc hién & 96°C trong 1 phut, 35
chu ky tiép sau dugc thyc hién & 95°C trong 1 phut
(denaturation DNA), 59°C trong 90s (annealing),
72°C trong 60s (elongation). Phan ting PCR duoc
tién hanh trén may TRO Thermoblock (Biometra,
Gottingen, Drc).

2.3.3. Phwong phap giam dinh cdac gen gdy bénh

Céc gen gay bénh duogc xac dinh dua trén do
dai twrong ung cuia doan gen. St dung phuong phap
PCR v6i cac cip mdi chuyén dung dé khuéch dai
cac gen gay bénh. Trinh ty thyc hién va chu trinh
nhiét d6 ctia PCR dugc thyc hién theo huéng dan
(Tuan Nguyen va cs, 2016). Cac doan gen gay bénh
sau khi dugc khuéch dai béng PCR sé duoc doc
két qua bang cach chay dién di trén thach agarose
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gel 1,5% dwoc nhudém vé6i Ethidium Bromide. Két
qua thu duoc 1a cac file anh dugc chup véi may
chup anh nén t6i Bio Imaging System (Syngen,
Cambridge, UK).

III. KET QUA VA THAO LUAN

3.1. Két qua phén lap va xac dinh chiing vi
khuan Campylobacter

3.1.1. Két qua phén lip

Két qua phan lap vi khudn Campylobacter
dugc trinh bay qua bang 1.

Két qua bang 1 cho thay: 20 ching (13,33%)
vi khuén Campylobacter spp. di duoc phan lap
tir 100 mau thit ga va 50 mau thit lon, trong do
¢6 15 chung vi khuan Campylobacter phan lap
dugc tir cac mau thit ga (15,00%) va 5 chiing
phan lap dugc tur cac mau thit lon (10,00%).
Thit bay ban tai cac chg nhd 1¢ dugc xem la
ngudn dy trit mam bénh chi yéu lay truyén vi
khuan Campylobacter. Theo Luu Quynh Huong
va cs (2006), gan 30% thit ga ¢ truong hoc, cing
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tin bénh vién va mot s6 cho nho 1é tai Ha Noi md va chua c6 khu giét md chuyén biét. Do vay,
da phat hién thy vi khudn Campylobacter. Tai thit va cac san pham thit c6 nguy co cao bi lay
Viét Nam, & cac cho nho 1é, viéc giét md gia nhiém chéo vi khuan Campylobacter gitra thit
stc, gia cam chua thyc hién theo quy trinh giét lon va thit ga.

Bang 1. Két qua phan lap vi khuan Campylobacter spp. tir cac mau thit Ion va thit ga

Két qua nudi cay phan lap

Ngudén géc mau  S6 lwgng mau (n) (5% O, 10% CO,, 85% N,, 37°C 48 h) TV 18 (%)
Muller Hinton mCCDA
Thit ga 100 15 15 15,00
Thit lon 50 5 5 10,00
Tinh chung 150 20 20 13,33

Tir két qua phan lap trén day, tiép tuc tién hanh Phong thi nghiém tham chiéu Campylobacter,
xac dinh cac ching vi khuan Campylobacter gay Vién nghién ciru bénh lay truyén gitta dong vat va
bénh dya trén phan ing multiplex PCR. ngudi, Jena, CHLB Durc. Tai ddy, chung toi tién
3.1.2. Két qua xdc dinh chiing bang mPCR hanh tach chiét DNA va phan 1ap dinh danh ching

. bang phuong phap multiplex PCR (mPCR).
Hai muoi chung vi khuan Campylobacter egp & Phap muitipiex ( )

da duoc nudi cdy phuc hdi trén méi truong dic Két qua dinh danh céc ching vi khuan
hiéu Muller Hilton (agar) va mCCDA (agar) tai Campylobacter dugc thé hién ¢ hinh 1.

1 2 3 45 6 7 8 9 10 111213 1415

— 857 bp
— 589 bp

— 462 bp

Hinh 1. Binh danh phan lap C. jejuni va C. coli bing phwong phap mPCR
(1-11: DNA cta céc chiing vi khuén; 12: DC &m, 13: DNA ladder 100bp,
14: DC dwong - C. jejuni, 15: BDC dwong - C. coli)

Két qua cho thdy: Trong tong s6 cac ching vi (mPCR). Phan tmg mPCR nay khong chi cho két
khuan Campylobacter spp. phan lap dugc, co 8 qua nhanh ma con c6 thé phan biét va xac dinh
chung 1a C. jejuni vi c6 do dai DNA & mirc 589bp duoc chinh xac géc chung loai vi khuén déng thot
(so voi dbi chimg) va 1 chung 1a C. coli vi ¢ @6 dai  trong cung mdt lan chay PCR.

DNA & mitc 462bp (so v6i dbi chfrng?. C6 2 chung 3.2. Két qua giam dinh cic gen giy bénh ciia
khong phai la Campylobacter vi cho két qua am tinh. cac chiing Campylobacter phan lap duoc

Nhur véy, viéc xac dinh cac chung loai vi khuan Co ché gay bénh cua vi khudn Campylobacter
Campylobacter va phan biét C. jejuni va C. coli  jejuni va Campylobacter coli dugc xac dinh boi su ¢o
da dugc thyc hién nho phan tng multiplex PCR mit clia cac gen gy bénh. Tuy nhién, hiéu biét vé co
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ché gay bénh & vi khuan ndy van con nhiéu han ché. Két qua giam dinh sy c6 mit cta cac gen giy
Vivay, xac dinh sy c6 mét cua cac gen gy bénh cua vi bénh cua cac chung Campylobacter spp. dugc
khuan Campylobacter rét can thiét va co nhiéu y nghia. trinh bay ¢ bang 2.

Bang 2. Két qua giam dinh cac gen gay bénh cta cac chiang vi khuan
Campylobacter spp. phan lap dwoc

L n . 09CS 09CS 09CS 09CS 09CS 09CS 09CS 09CS 09CS
Ky hiéu ching

vi khuén 00;.0 00:.3 00:6 00:7 0(:49 00:7 0(1?6 0(:?8 005:1
Loai Cjo Cjo Cjo Cjo Cjo Cj© Cjo Cjo Ccd
Nhém gen diéu khién hoat déng flagella (flagella genes)
flaA + + + + + + + + +
flaB + + + + + + + + +
flhA + + + + + + + + +
fliM + + + + + + + + +
fliY - - - - - - - - -
Nhém gen thwc hién chirc nang bam dinh (invasion genes)
ciaB + + + + - + + + -
iamA + + + + + + + + -
virB11 - + - + - - - - -
Nhom gen thwe hién chirc nang xam nhéap (colonization genes)
cadF + + + + + + + + +
docA + + + + + + + + +
docB + + + + + + + + +
docC - - - - + + + _ _

Nhém gen sinh ra déc té (toxin genes production)

catA + + + + + + + + +
cdiB + + + + + + + + +
catC + + + + + + + + +

Nhém gen thie hién chirc néng sinh téng hop lipooligosaccharide (LOS genes):
pgB + + + + + + + + +
Cje1278 - - - - - - - - -
Cje1280 - - - + - + - - -
Cj1434c - - - - - - - - -
Cj1138 - - - - - - - - -
Cj1438c - - - - - - - - -
Cj1440c - - - - - - - - -
cgtB - - - + + + + + +
Cj1136 - - - - - - - - -
Nhém gen bai tiét doc t6 (secretory genes)
secD + + + + + + + + +

secF + + + + + + + + +

9 Chiing vi khudn phdn ldp tiv thit ga; Y Ching vi khudn phan ldp tir thit lon; © Cj — Campylobacter
Jjejuni; Y Cc — Campylobacter coli
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Két qua bang 2 cho thdy: Cac gen fluA, flaB,
KA va fliM duge tim thdy & tit ca cac chung C.
jejuni va C. coli phan 13p dugc, con gen fliY da
khong dugc tim thiy ¢ ching vi khuin nao. Gen
iamA - gen c6 vai tro trong hoat dong bam dinh
va xam nhap vao té bao biéu mo tim thiy & tat ca
cac chung C. jejuni, trong khi gen ciaB lai khong
thdy xuat hién & C. jejuni (09CS0049) va C. coli
(09CS0051). Gen virB11 chi duoc tim thiy & 2
ching C. jejuni (09CS0043 va 09CS0047). Tat ca
cac chung C. jejuni déu mang céc gen cadF (gen
mang ngoai protein), docA (gen ma hoa enzyme
peroxidase), docB (gen ma hoéa methyl-accepting
chemotaxis protein). Tuy nhién, phat hién thiy
gen docC (mot loai gen ma hoa methyl-accepting
chemotaxis proteln) c6 mat & 3 ching C. jejuni
trong tong s6 9 ching. Gen san sinh ddc td cdrA,
cdiB va cdtC c6 mit & tat ca cac ching phan lap
dugc. bay ciing chinh 14 cac gen san sinh ra doc t&
sung phong mdt trong nhitng doc t6 nguy hiém
ctia vi khuan Campylobacter.

Gen tong hop lipooligosaccharid 1a cac gen
dic trung cua cac ching vi khudn Campylobacter
phan 1ap duogc ¢ Viét Nam. Gen pg/B, gen ma hoa
enzyme van chuyén oligosaccharyl, dwoc tim thiy
& tit ca cac ching. Cac gen Cjel278, Cjel280,
Cj1434c, Cj1138, Cj1438c, Cjl1440c, Cjl136,
cgfB 1a gen ma hoéa enzyme véan chuyén phan tir
duong galactose va rat hiém khi dugc tim thiy &
cac chung Campylobacter spp.

Su c6 mit ciia nhimg gen gdy bénh cta vi khuan
Campylobacter spp. phan 1ap duogc tai Viét Nam co
thé 1a nhitg dic diém sinh hoc phan tir dic trung
vé kha niang gdy bénh cta cac ching vi khuan
Campylobacter spp. phan lap duoc ¢ Viét Nam.

IV. KET LUAN

- ba xac dinh dugc gen doc luc ctia 8 chung
vi khuan C. jejuni va 1 ching C. coli tir 20
ching vi khuin Campylobacter dugc phan
lap tur 150 mau thit ga va thit lon.

- C6 4 gen gen diéu khién hoat dong cua
flagella (flaA, flaB, flhA, fliM), 2 gen thuc
hién chirc nang xam nhap (cad F, docB), 4
gen san sinh ra doc to (cdtA, cdtB, secD,
secF) va 1 gen thyc hién chirc ning sinh tong

hop lipooligosaccharide (pg/B).

- Co su sai khac gen ciaB (22.2 %),
Cjel280 (77.8 %), docC (66.7 %) va cgtB
(55.6 %), trong d6 gen iamA, cdtC chi phat
hién thiy ¢ cac chung vi khuan C. jejuni ma
khong thdy ¢ chung C. coli.
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