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TY LE LUU HANH MOT SO GEN DOC LUC TREN CAC C?Hl,ING
YERSINIA ENTEROCOLITICA PHAN LAP TU LON TAI LO MO 0 HA NOI
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Lé Thi Hong Nhung, Nguyén Thi Thu Hang
Vien Thu y
TOM TAT

Yersinia enterocolitica 13 vi khuan gay ngd doc thuc pham phd bién & cac nudc phat trién, sau
Campylobacter va Salmonella. Day 13 tac nhan gy bénh Yerinioisis, mot bénh truyén lay giita nguoi
va dong vat. Nghién ciru ndy nham budc dau xac dinh su c6 mit cua cac gen doc luc trong cac ching
Yersinia enterocolitica. 20 ching Yersinia enterocolitica phan 1ap tir lon tai co sé giét md & Ha Noi
da x4c dinh dugc sy c6 mat cua mot sb6 gen doc luc (ail, inv, ystd, ystB va yadA) bang k§y thuat PCR.
Két qua 1a 80% cac ching mang gen ail, 60% mang gen yst4, 50% mang gen inv, 45% mang gen
yadA va chi c6 10% mang gen ystB. Két qua nghién ctru cho thiy tit ca cac ching gy bénh khong
nhét thiét phai mang day du cac gen doc luc va cac chung khong gay bénh ciing ¢ su hién dién cua

mot sd yéu td doc luc.

Twr khoa: Yersinia enterocolitica, PCR, ail, inv, ystA, ystB, yadA.

Prevalence of virulence genes of Yersinia enterocolitica isolated
from pig at slaughterhouses in Ha Noi
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SUMMARY

Yersinia enterocolitica is a bacteria causes food poisoning commonly in the developed
countries, standing after Campylobacter and Salmonella. 1t is the causative agent of yersiniosis,
a zoonotic disease. The purpose of this study was to initially determine the presence of virulent
genes in the Yersinia enteratioitica strains. 20 strains of Yersinia enterocolitica isolated from pigs
at the slaughterhouses in Ha Noi were determined for the presence of some virulent genes
(ail, inv, ystA, ystB and yadA) by PCR technique. As a result, 80% of strains carried ail gene,
60% of strains carried ystA gene, 50% of strains carried inv gene, 45% of strains carried yadA
gene and only 10% of strains carried ystB gene. The studied result also indicated that not all
the pathogenic Yersinia enterocolitica strains must carry all the virulent genes and in the non-
pathogenic bacteria strains also present some virulent factors.

Keywords: Yersinia enterocolitica, PCR, alil, inv, ystA, ystB, yadA.

I. PAT VAN DE

Yersinia enterocolitica (Y. enterocolitica) 1a
vi khuan gay bénh dudng tiéu hoa phd bién &
cac nudc phat trién, chi sau vi khuan Salmonella
spp. va Campylobacter spp. (EFSA, 2007). Lon

bénh. Y. enterocolitica c6 trong khoang miéng,
trén ludi, hach amidan, cac hach bach huyét,
trong rudt lon va lon thuong xuyén bai tiét vi
khuan nay qua phan. Qua trinh di chuyén cta
vi khuan Y. enterocolitica tix 1on sang ngudi chu

duoc danh gia 1a ngudn tang trit chinh ciia cac
chung Y. enterocolitica gay bénh & ngudi, mac
du lon khéng c6 cac dau hiéu lam sang cua

yéu thong qua qua trinh tiéu thy thuc pham, dic
biét 1a thuc pham khong dugc ché bién va bao
quan dam bao vé sinh.
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Hién nay, Y. enterocolitica dugc xac dinh
co6 6 biotype (1A, 1B, 2, 3, 4 va 5) v6i hon 70
serotype. Cac biotype dugc phan chia theo dac
tinh gy bénh cua ching. Cu thé, biotype 1A
dugc xem la biotype khong c6 kha nang gay
bénh, biotype tir 2 dén 5 1a cac biotype gay bénh
yéu va biotype 1B 1a biotype gdy bénh ning.
Trong hon 70 serotype, chi c6 11 serotype co
lién quan dén bénh & nguoi va phan 16n co thé
duoc truy nguyén chi c¢6 3 serotype phd bién 1a
0:3, O0:8 va 0:9 (Bancerz-Kisiel va cs., 2018).

Nhiéu nghién ctru trén thé gidi da chi ra rang
cac yéu t6 doc luc cua Y. enterocolitica lién quan
dén mot sb ciu tric nam ca trén plasmid va trén
nhiém séc thé. Cac protein dugc ma hoa boi cac
gen nay tao diéu kién cho vi khuan xérn nhap
vao vat cha, 1an tranh cac phan ung mién dich
va ¢6 thé phat trién trong cac diéu kién khong
thuan lgi. Do d6, cac gen nay thuong la muc
tiéu duoc nham dén cua cac xét nghiém PCR
va cac phuong phap phéan tir khac. Cu thé cac
gen nhiém sic thé nhu gen ail (kém theo locus
xam l4n, lam trung gian xam 1an té bao), gen inv
(gen x4m lan, trung gian xam lan té bao), gen
ystA (ma hoa mdt loai ndi doc t6 bén nhiét), gen
ystB va ystC (mé hoa mot sé loai ndi doc td chu
yéu cua Y. enterocolitica) va cac gen plasmid
nhu yadA (mé héa cac protein lién quan dén qué
trinh ty ngung két, khang huyét thanh va ty bam
dinh), gen virF hodc icrF;...

Viéc xac dinh cac gen doc luc va cac dic tinh
sinh hoc cua cac chung Y. enterocolitica phan
1ap duoc 1a rat can thiét dé xac dinh duoc kha
ning gy bénh ciing nhu diéu tra cac ngudn,
phuong thire 13y truyén va phan bd dia 1y cua
chung. Thong tin nay dong vai tro quan trong
trong viéc cung cap cac bién phap kiém soat qua
trinh giét md va co thé 1am giam nguy co truyén
cac vi khuan gy bénh nay sang thit lon.

Trong giai doan tir nam 2017 dén nam 2020,
ching t6i da phan 1ap duoc nhiéu chung Y.
enterocolitica tir cAc mau thit v mau phi tang
cua lon ban tai cac cho ban 1€ cling nhu tai
10 mo trén dia ban thanh phé Ha Noi. Nhiing
két qua nay budc dau xé4c dinh sy c6 mat cia
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Y. enterocolitica trong chudi gia tri thit lon
tai Ha Noi noi riéng va Viét Nam noi chung.
Tuy nhién, nhimg két qua trén méi dimg lai &
viéc xac dinh cac dac tinh sinh héa, dinh danh
biotype, serotype va khing dinh loai bang gen
16S rRNA. Trong nghién ctru nay, chung tbi
di sau hon vao viéc xac dinh su hién dién cua
cac gen doc luc trong h¢ gen cua cac chung Y.
enterocolitica phan lap dugc tai 10 mé & Ha Noi
bang phuong phap PCR. Muc tiéu cu thé bao
gom gen noi doc td ystA, ystB; gen xam lan inv;
gen bam dinh ai/ va gen dgc luc plasmid yadA.

IL. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. N¢i dung nghién ciru

Xac dinh gen ddc luc ctia 20 chung vi khuén
Y. enterocolitica & phan lap dugc, bao gdbm gen
noi doc to ystA, ystB; gen xam lan inv; gen bam
dinh ail va gen doc luc plasmid yadA.

2.2. Vit liéu nghién ciru
2.2.1. Méu nghién ciru

Tong cong c6 20 chung Y. enterocolitica st
dung trong nghién ctu nay. Pay la cac ching
duoc chung toi phan 1ap tir cic mau lon thu thap
tai 10 mo trén dia ban thanh phd Ha Noi nam
2019. Sau khi dugc kiém tra cac dic tinh sinh
hoa dac trung, xac dinh biotype va serotype theo
TCVN 8127:2009, khing dinh lai loai bang gen
16S rRNA, cac chung dugc bao quan ¢ -30°C
trong méi truong BHI bd sung 25% glycerol.
Trude khi st dung, cac ching dugc nudi ciy
qua dém trén thach dinh dudng & 30°C.

2.2.2. Méi trwong héa chit

Thach dinh dudng (Merck, M¥); bo kit
Genomic DNA Purification (Thermo Fisher,
MyY), ethanol absolute (Merck, MY), phusion
U multiplex PCR Master mix (Thermo Fisher,
My), DNA gel loading dye (Thermo Fisher,
My), TopVision agarose (Thermo Fisher, My),
GeneRuler 100 bp DNA ladder (Thermo Fisher,
M¥), Redsafe (Intron, Han Qudc), TBE buffer
10X (bio World, My¥), UltraPure™ DNase/
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RNase-Free distilled water (Thermo Fisher,
M¥), cac cap mdi (Sigma-Aldrich, Singapore).

2.3. Phwong phap nghién ciru

- Phuong phép tach chiét DNA: Sir dung bo
kit Genomic DNA purification (Thermo Fisher,

My), thyc hién theo hudng dan ctia nha san xut.
- Phuong phap PCR:

+ Trinh ty nucleotide céac cdp mdi st dung

trong nghién ctru duoc thé hién & bang 1.

Bang 1. Trinh tw nucleotide cac cip moi

San

TT Gen Trinh tw (5'- 3") pham  Nhiétdo Tai ligu tham khao
bat moi (°C)
(bp)
 ACTCGATGATAACTGGGGAG .
1 ail 170 55 Nakajima va cs. (1992)
CCCCCAGTAATCCATAAAGG
AATGCTGTCTTCATTTGGAGCA .
2 ystA 145 55 Ibrahim va cs. (1997)
ATCCCAATCACTACTGACTTC
TGTCAGCATTTATTCTCAACT - RVZ:
3 ystB 180 46 Platt - Samoraj va cs.
GCCGATAATGTATCATCAAG (2006)
. CTGTGGGGAGAGTGGGGAAGTTTGG .
4 inv 570 60 Rasmussen va cs. (1994)
GAACTGCTTGAATCCCTGAAAACCG
CTTCAGATACTGGTGTCGCTGT
5 yadA 849 60 Thoerner va cs. (2003)

ATGCCTGACTAGAGCGATATCC

+ Thanh phan phan tng PCR

Céc phan tng PCR duoc thiét 1ap dua theo
nghién ctru cua Nakajima va cs. (1992), Rasmussen
va cs. (1994), Thoerner va cs. (2003), Ibrahim va
cs. (1997), Platt-Samoraj va cs. (2006); va dugc
chuan hoa cho phu hop véi diéu kién phong thi
nghiém tai Phong Thi nghiém tong hop va Béo ton
quy gen, Vién Thi y.

Déi véi cac cip mdi xac dinh gen ail, ystA va
ystB: st dung phan ttng PCR don mdi (singleplex
PCR). Tong lugng phan tmg 1a 50ul/phan tng,
bao gdm: 25ul Master mix, 1ul moi xudi, 1ul
mdi nguoc, 1pl DNA miu va luong nudc vira
du.

D6 v6i cap moi inv va yadA: st dung phan
g PCR da moi (multiplex PCR). Tong lugng
phan tng 1a 50ul/phan tmg, bao gom: 25ul
Master mix, 1ul moi xudi inv, 1pl moi ngugc
inv, 1ul moi xudi yadA, 1pl mdi nguoc yadA,
2ul DNA mau va lugng nudc vira du.

+ Chu trinh nhiét

Chu trinh nhiét cho phan trng multiplex PCR
phat hién gen inv va yadA: 15 phut & 95°C; 35
chu ky 13p lai gdm 30 gidy ¢ nhiét do 94°C, 90
gidy & 60°C va 90 gidy ¢ 72°C; cudi cung 1a 30
gidy ¢ 72°C; gilt ¢ 4°C.

Chu trinh nhi¢t cho phan tmg PCR phat hi¢n
gen ail 1a 60 gidy & 94°C; 25 chu ky lap lai gdm
30 gidy ¢ nhiét d6 94°C, 60 gidy ¢ 55°C va 2 phut
& 70°C; cudi cung 1a 5 phit & 70°C; giit & 4°C.

Chu trinh nhiét cho phan ung PCR phat hi¢n
gen ystA 1a 2 phut & 94°C; 30 chu ky 1ap lai gom 30
gidy ¢ nhi¢t d6 94°C, 60 gidy ¢ 55°C va 30 gidy &
72°C; cubi cing 1a 5 phut ¢ 72°C; giit & 4°C.

Chu trinh nhié¢t cho phan trng PCR phat hién
gen ystB la 5 phut & 95°C; 30 chu ky lap lai
gom 30 gidy ¢ nhiét do 94°C, 30 gidy & 46°C
va 60 gidy ¢ 72°C; cudi cung la 10 phat & 72°C;
gitr ¢ 4°C.
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- Ky thuat dién di gel agarose va kiém tra
san phélm PCR: Str dyng agarose 1,5%, nhudm
v6i 2,5ul Redsafe (Intron, Han Qudc), dung
dich ¢ém TBE 1X. Chay dién di bang dong dién
mot chidu véi dién thé 100V, cuong do dong
dién 100 mA trong khoang 30-40 phut. Quan
sat két qua trén may Imagequant las 500 (GE
Healthcare Life Sciences, My).

2.4. Phuwong phap xir 1y s6 liéu

Cac s0 liéu duoc xir Iy bang phan mém Excel.

III. KET QUA VA THAO LUAN
3.1. Két qua x4c dinh gen bam dinh ail

Gen ail 1a gen ma hoa ail - mot protein mang
ngoai giup thic day su gin két va xam lan, ludn
dugc tim thdy trong cac ching Y. enterocolitica
c6 kha nang gay bénh. Pay cling 1a mot trong
nhiing gen thuong duogc st dung lam gen dich
dé phat hién cac chung c6 kha ning giy bénh
va phan bi¢t nhanh véi cac chung khong co kha
nang gay bénh (Thoerner va cs., 2003).

Bang 2. Két qua xac dinh gen bam dinh ail

Bioserotype S6 chiing Dwong tinh Ty lé (%)
1A/O:5 9 5 55,56
1B/O:8 5 5 100
4/0:3 6 6 100

Téng sé 20 16 80

Hid

H1S T3

Hinh 1. Hinh anh dién di kiém tra s c6 mat cua gen bam dinh ail trén gel agarose 1,5%
Lane 1: Marker 100bp, lane 2: Dbi chirng am, lane 3 — 14: DNA céac ching Y. enterocolitica
phén 14p duoc

Két qua & bang 2 cho thay 100% cac chiing
thugc bioserotype 4/0:3 va bioserotype 1B/O:8
déu mang gen bam dinh ail. Diéu nay ciing phu
hop véi nhiing tai liéu trén thé gidi vi day 1a 2
bioserotype déu c6 kha ning gay bénh.

Nhitng nghién ctu tir trude nam 2000 déu
bdo cdo rang cd sy vang mit cua gen ail trong
cac chung khong c6 kha nang gy bénh thudc
biotype 1A. Tuy nhién, mot s6 nghién ctru gan
day da chi ra rang trong mot s chung thudc

58

biotype 1A ciing c6 thé phat hién dugc su co
mat cua gen ail (Falcao va cs., 2000).

Theo Cheyne va cs. (2010), trong 5 chung
thuoc bioserotype 1A/O:5 kiém tra c6 t6i
3/5 chung (60%) phat hién thay gen ail. Két
qua ndy ciing tuong tu véi két qua nghién
cuu cua ching t6i, khi cé toi 5/9 ching thude
bioserotype 1A/O:5 (55,56%) dugc xac dinh 1a
duong tinh bang phuong phap PCR. Qua d6 co
thé khang dinh, cac phuong phéap chi dya trén
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gen ail 1a khong du dé phat hién cac chung Y.
enterocolitica c6 kha nang gay bénh thyc sy.

3.2. Két qua xac dinh gen ndi ddc td yst4

Cac chung Y. enterocolitica gdy bénh nguyén
phat dugc biét dén co6 kha nang san sinh mot loai

ndi doc t6 chiu nhiét la ystlA. Cac nghién ctru da chi
ra rang ystA — gen ma hoa ystlA 1a mét trong nhimg
yéu t6 doc luc chinh cta cac ching Y. enterocolitica
gay bénh (Delor va cs., 1990).

Két qua xac dinh gen yst4 duoc trinh bay
trén bang 3 va hinh 2.

Bang 3. Két qua xac dinh gen néi doc té ystA

Bioserotype S6 chiing Dwong tinh Ty lé (%)
1A/O:5 9 4 44,44
1B/O:8 5 2 40
4/0:3 6 6 100

Téng s6 20 12 60

Hinh 2. Hinh &nh dién di kiém tra sw c¢6 mat ctia gen néi déc té ystA trén gel agarose 1,5%
Lane 1: Marker 100bp, lane 2: Dbi chieng @m, lane 3 — 14: DNA cac chung Y. enterocolitica
phén 14p duoc

Trong 20 chung st dung trong nghién ctu
nay, ¢ 12 ching dugc xac dinh mang gen ystA4,
chiém ty 18 60%. Trong d6 100% céac ching
thudc bioserotype 4/0:3 déu mang gen ystA (6/6
chung), tiép theo 1a cac chung thudc bioserotype
1A/0:5 (44,4%) va cudi ciing 1a cac chung thudce
bioserotype 1B/O:8 (40%).

Theo Sacchini va cs. (2018), 100% chung
thudc bioserotype 4/0:3 phan 1ap tir lon (56/56
chung) déu mang gen ystA, twong tu v6i két qua
nghién ctru cua Stephan va cs. (2013) tai Pai
hoc Zurich.

Mot s6 nghién ctru trude day da chi ra gen
ystA 1a gen thuong dugc phat hién & biotype 1B.

Nghién ctru cia Saberianpour va cs. (2014) cho
biét ty 18 phat hién cac gen ystd trong biotype
1B 1a 94,11%. Ty 1€ nay lén t6i 100% trong cac
nghién ctru cua Zheng va cs. (2008). Tuy nhién,
trong nghién ctru nay, ty 1& cac ching thudc
biotype 1B dugc phat hién mang gen yst4 chi co
40%, thap hon nhiéu so v&i nhitng két qua trén.
Nguyén nhan c6 thé do sy sai khac vé ngudn gbc
phan 1ap, noi phan lap va serotype ctia cac ching
kiém tra. Cuy thé, trong nghién ciru ctia chiing t6i,
chi c6 su xuét hién cta bioserotype 1B/O:8.

Gen ystd 1a gen duoc tim thdy trong cac
biotype c6 kha nang gay bénh. Tuy vay trong
céc bao cao gin ddy, gen ystd ciing dd duogc
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phat hién co trong biotype 1A voi ty 1€ dao dong
tir 8,69% dén 75% (Saberianpour va cs., 2014;
Zheng va cs., 2008). Qua do, co thé thay co su
phu hop giita két qua cua nghién ctru ndy véi
cac nghién ctru khéc trén thé gidi, mac du ton tai
su khéc biét vé céac ty 1€.

3.3. Két qua x4c dinh gen ndi djc td ystB

Doc lyc cua chiung Y. enterocolitica thudc
cac biotype gdy bénh nguyén phat, cu thé la
thudc cac biotype 1B va cac biotype tir 2 dén
5, dugc xac dinh 1a do sy hién dién cua cac doc
t plasmid, cac gen nhiém sac thé lién quan dén
qué trinh xAm 1an nhu gen inv, gen ail va gen ndi
doc td ystA. (Delor va Cornelis, 1992; Pierson
va Falkow, 1990). Trong khi d6, hau hét cac
ching trong biotype 1A dugc xic dinh 1a thiéu
cac dau hiéu doc luc trén (Delor va Cornelis,

1992; Pierson va Falkow, 1990), vi vay cac
chung thudc biotype nay dugc coi la khong co
kha nang gay bénh. Tuy nhién, biotype 1A ciing
da duoc x4c dinh ¢ lién quan dén nhiéu 6 dich
ti€u chay (Butt va cs., 1991). Viém rugt-da day
gay ra bdi cac chung thude biotype 1A cling
khong thé phan biét dugc véi bénh gay ra boi
cac biotype gay bénh nguyén phat (Burnens va
cs., 1996). Cac nghién ciru ciing da chi ra rang
ystB - gen mé hoa va san xut enterotoxin chiu
nhiét ystIB 1a tdc nhan chinh gy bénh tiéu chay
do céc chung Y. enterocolitica thudc biotype 1A
gay ra (Singh va Virdi, 2004).

Chung t6i ciing da tién hanh xac dinh sy co
mat cua gen ystB trong 20 chung Y. enterocolitica
stt dung trong nghién ctru nay. Két qua dugc
trinh bay trén bang 4 va hinh 3.

Bang 4. Két qua xac dinh gen ndi doc t6 enterotoxin ystB

Bioserotype S6 chiing Dwong tinh Ty 1é (%)
1A/O:5 9 2 22,22
1B/0:8 5 0 0
4/0:3 6 0 0

Téng sé 20 2 10

WNip o >

180bp

Marker BC[) 83 58 st

Hinh 3. Hinh &nh dién di kiém tra sw c6 mét cua gen néi déc t6 ystB trén gel agarose 1,5%
Lane 1: Marker 100bp, lane 2: Déi chiing ém, lane 3 — 14: DNA cac chung Y. enterocolitica
phén lap duoc

Qua bang 4, chung t6i nhan thay chi c6 2/20
chung Y. enterocolitica phan 1ap dugc c6 su xuat
hién cua gen noi doc t0 ystB, chiem ty 1€ 10%.
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Ca 2 chung nay déu thudc bioserotype 1A/0:5.
Két qua nay tuong tu vai mot so két qua nghién
cuu khac da duogc cong bo trén thé gidi. Tennant
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va cs. (2003) cho biét 80% cac ching thudc
biotype 1A dugc bao cao c6 mang gen ystB.

Trong 45 ching Y. enterocolitica phan lap tr
lon ndi, Platt-Samoraj A va cs. (2006) ciing da
xac dinh duoc co toi 40/45 ching thudc biotype
1A va tit ca cac ching thudc biotype 1A déu chi
mang gen ystB trong khi cac chiing con lai thudc
biotype 4/0:3 mang ca gen ail va gen ystA.

3.4. Két qua xac dinh gen xam lan inv

Nhiéu nghién ctru da chi ra rang: San pham

cuagen inv-invasin dong vai trd quan trong trong
viéc thuc déy sy xam nhap cua Y. enterocolitica
trong giai doan dau cta qua trinh nhiém khuén,
chu yéu lién quan dén su phat trién cta vi khudn
trong céc té bao biéu mé cua vat chu. Pay 1a mot
trong nhimg yéu t6 doc luc khong thé thiéu dbi
v6i cac chung Y. enterocolitica c6 kha nang gay
bénh. Inv c6 thé dugc tim thiy trong tit ca cac
loai Yersinia. 20 ching vi khuan da duoc xac
dinh gen inv bang phan g PCR véi san pham
du kién 13 570 bp. Két qua duoc trinh bay trén
bang 5 va hinh 4.

Bang 5. Két qua xac dinh gen xam lan inv

Bioserotype S6 chiing Dwong tinh Ty lé (%)
1A/O:5 9 1 11,11
1B/0:8 5 3 60
4/0:3 6 6 100

Téng sb 20 10 50

Marker BC{)

Hinh 4. Hinh anh dién di kiém tra s c6 mat cua gen xam lan inv
va gen déc lwc plasmid yadA trén gel agarose 1,5%
Lane 1: Marker 100bp, lane 2: Déi chieng é&m, lane 3 — 11: DNA cac chung Y. enterocolitica
phén lap duoc

T két qua trén co thé thdy, 100% céc
chung thudc bioserotype 4/0:3 déu mang gen
inv, trong khi d6 ty 1€ nay ¢ cac ching thudc
bioserotype 1B/O:8 la 60% va ¢ céc chung
thudc bioserotype 1A/O:5 chila 11,11%.

Nam 2019, Tavassoli va cs. da chi ra trong
13 chung thudc biotype 1B duoc kiém tra, chi

c6 6/13 chung (46,15%) phat hién c6 mang gen
inv. D6i v6i cac chung thudc biotype 1A; ty 18
nay la 60,83%. Bén canh do, nhiéu nghién ctru
cling chi ra rang ty 1 ndy ¢ cac ching thudc
biotype 4 1én t&1 100% (Sacchini va cs., 2018;
Zheng va cs., 2008).

C6 thé thay, két qua cta chung t6i c6 nhiéu
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diém tuong dong voi cac nghién ciru di cong
bb trén thé gii. Mic du ty 1¢ phat hién gen inv
trén cac chung thudc biotype 1A con thap nhung
ciing d4 c6 thé khang dinh sy ton tai ctia gen nay
trong cac chung duoc coi la khong gay bénh tai
Ha Noi néi riéng va Viét Nam noi chung.

3.5. Két qua xac dinh gen déc lwe plasmid yadA
Gen yadA cung voi gen ail va inv1a 3 gen ma
hoa cac protein chu yéu tham gia vao qua trinh
ket dinh va xam lan cta Y. enterocolitica.
Két qua xac dinh gen yad4 dugc trinh bay
trén bang 6 va hinh 4.

Bang 6. Két qua xac dinh gen ddc lwc plasmid yadA

Bioserotype S6 ching Dwong tinh Ty 1é (%)
1A/O:5 9 1 11,11
1B/O:8 5 3 60
4/0:3 6 5 83,33

Téng s6 20 9 45

Mot sb nghién ciru trén thé gidi di bao cao
rang, gen yadA 1a mot gen plasmid va khong
c6 trong kiéu gen cua biotype 1A (Bancerz-
Kisiel va cs., 2018; Tavassoli va cs., 2019). Tuy
nhién, Thoerner va cs. (2003) da phat hién ra
1 truong hop biotype 1A mang gen yadA. Két
qua nay ciing twong tng voi két qua nghién ciru
cua chung t6i, khi trong 9 ching thudc biotype
1A kiém tra phat hién 1 ching mang gen yadA.
Nguyén nhén ciia sy sai khic nay c6 thé do cac
chung dd duoc phan lap tir nhimg ddi twong
khac nhau va ¢ cac khu vuc dia 1y khac biét.

Vi cac chung thugc biotype 1B va bioype
4, ty 1€ phat hién gen yadA tuong tng la 60%
va 83,33%. Két qua nay phu hop voi cac nghién
ctru trude day méc du ty 18 thap hon (Zheng va
cs., 2008; Sacchini va cs., 2018).

IV. KET LUAN

Béng phan tng PCR, ching t6i da x4c dinh
dugc rang 80% cac chung trong nghién ciru
mang gen ail, 60% mang gen ystA, 50% mang
gen inv, 45% mang gen yadA va chi c6 10%
mang gen ystB.

C6 thé thay khong phai 100% cac gen doc
luc déu c6 & cac ching c6 kha ning gy bénh
bao gdm ca chiing gy bénh yéu (biotype 2, 3, 4
va 5) va chung gay bénh nang (biotype 1B). Bén
canh do, cac chung khong c6 kha nang gay bénh
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thudc bioserotype 1A/O:5 cling duge phat hién
c6 mang cac gen ddc luc ké trén.

Két qua nay cling dit ra nhidu ciu hoi vé co
ché gy bénh ciia cac chung Y. enterocolitica,
su tuong tac cua cac gen doc luc trong hé gen
ctia vi khuan va lidu cac ching thudc biotype
1A c¢6 thuc su la cac chung khong c¢6 kha nang
gay bénh.
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