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KHAO SAT MUC PQ BIEU HIEN GEN PQC CUA MOQT SO CHUNG Salmonella

PHAN LAP TU CAC MAU THIT TAI HA NOI
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TOM TAT: Salmonella 1a mot trong nhimg nguyén nhén chinh gy ngd doc thuc pham trén toan
thé gioi, dac biét 1a & cac nudc dang phat trién. Tinh doc cua Salmonella va phan g cua ching
v6i vat cha 1a mot qua trinh phire tap, lién quan dén cac yéu t6 gay doc dé vuot qua sy phong thu
cua vat chi. Muc dich cua nghién ctru nay 1a phat hién cac gen doc va danh gia mac do biéu hién
cac gen doc ciia nam ching Salmonella (gdm Enteritidis, Albany, Typhimurium, Hadar va Derby)
phan 14p tir cac mAu thit tai cac cho ban 1¢ & Ha Noi. Két qua chung Salmonella Enteritidis va
Salmonella Typhimurium duong tinh 100% véi 7 gen doc spid, spvB, sitC, sifA, sipB, pagC va
invA trong nghién ctru; Salmonella Hadar va Salmonella Derby duong tinh v&i 6 gen, ngoai trir gen
spvB; Salmonella Albany dwong tinh v6i duy nhét gen pagC. Mirc d6 biéu hién cua bay gen doc
nay so v6i gen ddi chimg /65 rRNA 1a khac nhau gitra nam ching Salmonella véi mirc d6 sai khac
dang tin cdy (P<0,05). Cac két qua phan tich mirc do biéu hién cua bay gen doc trong 5 typ
Salmonella cho théy Salmonella Hadar c6 cac gen doc biéu hién manh nhét, tiép dén 13 Salmonella
Enteritidis, Salmonella Derby, Salmonella Typhimurium va cudi cung 1a Salmonella Albany. Két
qué phén tich sinh hoc phén tur s& cung cip thém céc sb liéu vé sy biéu hién cuia cac gen gdy doc

trong cac ching Salmonella phan 1ap dugc trén thyc pham tai Ha Noi.
Tir khoa: Salmonella spp., gen doc luc, RT-PCR.

MO PAU

Salmonella 13 tryc khuin gram am, khong
vo, khong nha bao, c6 1ong, co thé ton tai va
sinh san trong té bao, ké ca trong dai thuc bao,
c¢6 stre dé khang tdt, tn tai & ngoai canh trong
dat dugc vai thang, trong nudc va trong phin
duoc vai tuan, trong thuc phdm déng lanh duoc
2-3 thang. Salmonella séng dugc ca & trong cac
thuc phdm c6 ndng d6 mudi, dudng cao, & nhiét
d6 100°C sau 5 phit méi diét duoc vi khuén.
Salmonella spp. 1a vi khuin gdy bénh
Salmonellosis va ciing 14 nguyén nhan phd bién
giy bung phat ngd doc thuc phdm va giy bénh
& ngudi xay ra & nhitng nude phat trién va dang
phat trién (Alvarez, 2004; Amini et al., 2010).
Salmonellosis dnh hudng téi 1,3 ti nguoi trén
thé gioi va wéc tinh khoang 3 tridu ngudi chét
mdi nim do nhiém doc thire an bdi Salmonella
(Non-typhoidal Salmonellosis - NTS) (Bennett
et al,, 1998). Hau qua cia bénh 1a do phoi
nhiém véi Salmonella spp. voi cac triéu ching
tir nhe dén nghiém trong va thim chi 1 tir vong.
Salmonella spp. c6 & dong vat nudi bao gdm ca
chim va mot s6 dong vat hoang da (Smith et al.,
2015). Salmonella spp dugc phan lap tu thit
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tuoi, gia cAm va cac san phdm tir gia cAm, sira
va cac ché pham tir sita va trong moi truong
(Chiu et al., 2002).

Cac gen doc luc cua Salmonella c6 mat o
nhiém sic thé, plasmid va tién thuc khuan thé
cua vi khudn, Salmonella giy nhiém tring
nhidm doc thuc phim (SPIs) déng vai trd quan
trong trong viéc bam dinh, xdm nhiém, sdng s6t
noi bao, nhiém tring hé thong, khang khang
sinh, tao doc t6 va hép thu Mg va Fe (Kim, Ju
Lee, 2017). Cac gen muc tiéu inv4, orgA, prgH,
spaN (invJ), tolC, sipB, pagC, msgA, spid,
sopB, IpfC, pefd, spvB va sifA ma héa cho cac
protein lién quan dén tinh xAm nhidm, nhu xdm
nhiém té bao va sy bam dinh hodc tao ra nhung
mao (Skyberg et al., 2006). Mot s6 gen mi hoa
cho céc dac tinh khac dugc cho la quan trong
ddi vé6i tinh doc luc gém sitC (Janakiraman,
Slauch, 2000) va iroN (Baumler et al., 1998), ca
hai gen déu lién quan dén viéc thu nhan sit. Tat
ca cac gen ngoai trr pefd, iroN, cdiB, sipB va
spaN (invJ) déu dwoc ching minh 1a khong thé
thiéu d6i voi tinh doc lwc ddy du cua
Salmonella trong m6 hinh chudt (Skyberg et al.,
2006).



Nguyen Thi Hoai Thu et al.

Vi véy, trong nghién ctru nay ching toi da
lya chon bay gen doc luc quan trong cua
Salmonella gom spid, spvB, sitC, sifA, sipB,
pagC va invA dé kiém tra sy xuét hién va danh
gia muc do biéu hién cua timg gen giita cac
ching Salmonella khac nhau, tr d6 cung cép
thém nhirng thong tin can thiét cho cac nha
quan 1y trong cong tac phong va diéu tri bénh.

VAT LIEU VA PHUONG PHAP NGHIEN CUU

Nim ching Salmonella (gébm Enteritidis,
Albany, Typhimurium, Hadar va Derby) duoc
phén 1ap tir cac mau thit (gdm thit bo, thit lon va
thit ga) tr cac chg ban 1€ & Ha Noi do Phong Hé
gen hoc Vi sinh, Vién Nghién cuu Hé gen cung
cap. Cac loai hoa chit dugc ding trong nghién
ctru nhu: tach chiét RNA (b6 kit RNeasy Mini,
Qiagen, CHLB Biic), tong hgp cDNA (b kit
Promega, Hoa Ky), thanh phan chay phan tng
PCR (Thermo Scientific, Hoa Ky).

Phuong phap tach chiét RNA tong sb

Céc ching vi khudn Salmonella dugc lua
chon, nudi céy trén moéi truong thach dinh
dudng Nutrient Agar. Tang sinh trong moi
truong Brain Heart Infusion Broth (BHI) dé thu
dugc canh khuan dat nong do 10° dung tich
RNA.

Quy trinh tach RNA thuc hién theo hudng
dan ctia b kit RNeasy Mini (Qiagen, CHLB
Puc). Tom tit qua trinh d6 nhu sau: Ldy 1 ml
dich canh khuan dat néng do 10* vao 6ng
eppendorf 1,5 ml, ly tam 14.000 rpm/ 10 phut/
4°C. 6 phan dich ¢ trén, giir lai phan cin dudi
day ong. Thém 1 ml dung dich TRIzol vao dng
eppendorf 1,5 ml. Nghién cin bang may
sonicate trong 30 gidy dé tan hoan toan. Thém
0,2 ml chloroform/l1 ml TRIzol. Tron déu phﬁn
dich trong 15 gidy (bdng may vortex). Ly tim
14.000 rpm/ 10 phut/ 4°C. Chuyén toan bo phan
RNA 6 phia trén (pha nudc, chiém khoang 60%
thé tich) sang 6ng eppendorf 1,5 ml méi. Tua
RNA véi Isopropanol (Isopropyl alcohol,
C;H;50). Thém 0,6 ml Isopropanol vao 6ng chira
RNA ¢ trén. Pao nhe ong bang tay 6 - 8 lan. U
6ng ¢ nhiét d6 -20°C/ qua dém hoic trong 3 gid.
Ly tdm 14.000 rpm/ 10 phat/ 4°C. D6 phan dich
& trén, giit lai phan cin dudi day ong (can do
chinh 13 RNA). Rira cin RNA béng con Ethanol

75% (cdn Ethanol 100% pha lodng bang DEPC-
treated water): Thém 1 ml con Ethanol 75% vao
dng eppendorf c6 chtra cin RNA, lic nhe bang
tay, ly tim 6.000 rpm/5 phut/4°C. P4 phan dich
& trén, giir lai phan cin duéi day éng. Bé kho
can ¢ nhiét d§ phong trong 1-2 phut. Pha loang
cin RNA trong 30-60 pl RNase-free water. U
dng eppendorf & 55-60°C/5 phut, 1iy ra dit ngay
vao hop da trong 5 phiit. Mau RNA duoc kiém
tra ndng do, do tinh sach (OD 260/280) trén
may do quang phé kha kién (NanoDrop) va cac
hé s6 ling 58, 18S va 28S ciia rRNA bing dién
di_san pham trén gel agarose 1%. Hiéu chinh
mau RNA (RNA,q) dat nong do 1 pg/ pl. Bao
quan san phim ¢ nhiét d6 a am sau (- 80°C) cho
dén khi thyc hién cac budc tiép theo.
Phuong phap tong hgp cDNA

Cac buoc téng hop cDNA duoc thuc hién
theo huéng dan ciia Bo san pham hing Promega
(Hoa Ky). Tém tit qua trinh nhu sau: Mau
RNA, duge lay ra tir ti am sau (-80°C), dat
vao hop da dé mau tan ty nhién. Bién tinh hdn
hop RNA, (2 ul) & nhiét d6 70°C/ 5 phut, lay
ra dit ngay vao hop da trong 5 phut. Chuan bi
hdn hop tong hogp cDNA gom: 5 X buffer (4
pul); 0.1 MDTT (2 pl); dNTP (2 pl); Random
Primer (2 pl); RNase Inhibitor (0,5 pl); M
MLV-RT (0.8 pl) va DEPC-DW (6,7 pl).
Luong cac thanh phin trén dugc tinh cho 1
mau. Cho 18 pl hdn hop cDNA + 2 ul RNA,4 i
& nhiét d6 37°C/ 60 phit. Tiép tuc bién tinh san
phim ¢ nhiét d6 95°C/ 5 phut, liy ra dit ngay
vao hop dé trong 5 phut. San pham cDNA duogc
bao quan & -20°C cho dén khi thuc hién cac
budc tiép theo.
Phwong phap chay RT-PCR

Phan g RT-PCR dé phat hién cac gen doc
luc duge thyc hién voi cac thanh phan phan tmg
theo huéng dan sir dung ctia hiang Thermor
Fisher Scientific, Hoa Ky: 2 pl Dream Taq
Buffer 10X; 1 pl hén hop dANTP (2,5 pm/pl);
0,5 pl mdi xudi (10 pmol/ul); 0,5 pl mdi nguoce
(10 pmol/ ul); 0,15 pl Taq polymerase (5U/uby;
3ul mau ¢DNA (1 pg/ pl); bd sung nudc khir
ion dé tong thé tich phan tng 13 20 ul. Chu trinh
nhiét gom: 94°C/4 phut, (94°C/30 gidy; nhiét o
gin mdi/45 gidy; 72°C/1 phat) x 25 chu ky;
72°C/7 phut.
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Bdng 1. Thong tin cac cip mdi sir dung trong phan trmg PCR dé phat hién cac gen doc luc cia cac

chung Salmonella (Skyberg et al., 2006)

Kich

\ Nhiét
Chtrc nang Ao et e thuréo do ge"ln
Gen , Trinh ty mo6i (5-3) san e
cla gen % moi
pham “C)
(bp)
168 Gen dic F:GCCTACGGGAGGCAGCAG
trung cia vi  RiCCGTCAATTCMTTTGAGTTT 550 56 °C
rRNA khuan
Nhéin F:CTGGGCGGTGGGTTTTGTTTGTTCTTCTCTAT
. dién/xam T o
A hidmvat  RAGTTTCTCCCCCTCTTCATGCGTTACCCC 1070 57°C
chu
Su hinhr F:-TTTGCCGAACGCGCCCCCACACG
sifd thgnh cau R:GTTGCCTTTTCTTGCGCTTTCCACCCATCT 449 59 °C
truc dang
SOl
]Qi vaocaic  F:GGACGCCGCCCGGAAAAACTCTC
. té bao R:ACACTCCCGTCGCCGCCTTCACAA o
sipB N 875 58 °C
khong thuc
bao
Séng sét F:CCAGGGGTCGTTAGTGTATTGCGTGAGATG
} bén trong R:CGCGTAACAAAGAACCCGTAGTGATGGATT o
spid dai 550 57°C
ai thuc
bao
Phat trién F:CTATCAGCCCCGCACGGAGAGCAGTTTTTA
spvB  bén trong R:GGAGGAGGCGGTGGCGGTGGCATCATA 717 58 °C
vat chu
Séng sot F:CGCCTTTTCCGTGGGGTATGC
bén trong R:GAAGCCGTTTATTTTTGTAGAGGAGATGTT o
pagC . 454 55°C
dai thuc
bao
§itC Thu nhin F:CAGTATATGCTCAACGCGATGTGGGTCTCC 768 58 °C
sat R:CGGGGCGAAAATAAAGGCTGTGATGAAC

Phuwong phap xir Iy s6 liéu

Mtc do biéu hién cua cac gen dugc phan
tich bang chuong trinh phan tich Quantity One
(Gel Doc 1000, version 4.6.3, Bio-Rad,
Hercules, CA). Cac s6 liéu duoc thong ké bang
phuong phép phan tich phwong sai mot nhan t6
(One-way ANOVA). Sy khac biét c6 y nghia
gitra cac gen ddc luc va gen 16S rRNA cuia cac
ching Salmonella duoc phan tich bang cac hé
s6 trong hdi quy boi tuyén tinh (Tukey’s
Multiple Regression Test) voi d0 sai khac
P<0,05 (GraphPad Prism Version 5.01).
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KET QUA VA THAO LUAN

RNA tdng sb sau khi tach chiét s& dugc tinh
sach va doc két qua bang chuwong trinh Quantity
One program (Gel Doc EQ; Bio-Rad, Hercules,
CA) (bang 2). Cac mau RNA c6 gié tri ty 18 hap
phu (chi s6 tinh khiét ciia mau) 260 nm/ 280 nm
dat tor 1,8-2,0 nm sé duoc lwa chon cho thi
nghiém tiép theo 1a: Salmonella Enteritidis 1
(SE1), Salmonella Albany 3 (SA3), Salmonella
Typhimurium 1 (ST1), Salmonella Hadar 3
(SH3), va Salmonella Derby 2 (SD2). Nong do
RNA duoc pha lodng dé dat 1pg /ul dong nhét



Nguyen Thi Hoai Thu et al.

gilra cac ching st dung cho tong hop cDNA.
San pham cDNA duoc st dung lam nguyén li€u

cho qué trinh RT-PCR vdi céc cip mdi gen doc
luc va moi gen 16S rRNA.

Bdng 2. Nong d6 cac mau RNA duoc tich tir canh khuén cac ching Salmonella

Mau RNA tong s6 Ky hiéu Nong do (ng/ pl) A260/280
Salmonella Enteritidis SE1 1255,2 1,87
Salmonella Enteritidis SE2 1312,8 1,64
Salmonella Enteritidis SE3 29629 2.02
Salmonella Albany SAl 987,7 1,73
Salmonella Albany SA2 700,9 1,43
Salmonella Albany SA3 1005,8 1,53
Salmonella Typhimurium ST1 1048,0 1,96
Salmonella Typhimurium ST2 1556,0 1,46
Salmonella Typhimurium ST3 971,8 1,81
Salmonella Hadar SH1 1673,4 1,55
Salmonella Hadar SH2 10423 1,76
Salmonella Hadar SH3 1785,6 1,79
Salmonella Derby SD1 763,3 2,00
Salmonella Derby SD2 1689.4 1,91
Salmonella Derby SD3 1152,9 1,92

Bdng 3. Tong hop cac gen doc luc xudt hién trong chung S. enteritidis, S. albany, S. typhimurium, S.

hadar va S. derby

Salmonella Gen doc luc Ty 16 (%)

serovar spid spvB sitC SifA sipB pagC invA yle (o
e g 7/7

S. Enteritidis + + + + + + + (100%)
1/7

S. Albany - - - - - + - (14.29%)
N 7/7

S. Typhimurium + + + + + + + (100%)
6/7

S. Hadar + - + + + + + (85.71%)
6/7

S. Derby + - + + + + + (85.71%)

Ty 16 (%) 4/5 2/5 4/5 4/5 4/5 5/5 4/5
yletro (80%) (40%) (80%) (80%) (80%) (100%) (80%)

Trong nhiéu loai vi khuan duong rudt, tinh
giy doc co thé duoc quy dinh bai mot ving don
1¢ cua bo gen (Groisman, Ochman, 1997). Tuy
nhién, v6i Salmonella nfi bao tuy y yéu cau mot
sO lugng 16n gen phan b6 xung quanh nh1em sac
thé (Groisman, Ochman, 1997). Trong s6 nhitng
gen d6 c6 nhiéu gen ciing dugc tim thiy trong
nhitng chung gy bénh va khong gy bénh cia
E. coli, diéu d6 cho thiy, chung c6 thé khong
hitu ich trong viéc phat hién dic hiéu cac gen
giy doc cua Salmonella. Vi viy, trong nghién

ctru ndy ching t6i s& tap trung vao mot s gen
dac trung cho tinh gay doc cua Salmonella. Ca
7 gen ngoai trir sipB déu 1a nhitng gen bét budc
ddi voi tinh doc luc déy du cua Salmonella
trong mo hinh chudt (Skyberg et al., 2006).
Theo két qua nghién ctu dugc tong hop
trong bang 3 cho thiy gen pagC xuét hién 100%
(5/5) 6 5 typ Salmonella nghién ciru. Cac gen
spid, sitC, sifd, sipB va invA xut hién 80%
(4/5), gen spvB xuat hién 40% (2/5). Trong do,
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chung S. Enteritidis va S. Typhimurium duong
tinh 100% va&i 7 gen nay; S. Hadar va S. Derby
duong tinh 85,71% (6/7), ngoai trir gen spvB; S.
Albany dwong tinh v6i duy nhit gen pagC
chiém 14,29% (1/7).

St dung gen 16S rRNA lam d6i ching dé so
sanh mtrc d6 biéu hién manh hay yéu cua timg
gen doc lyc gitta nam ching Salmonella trong
nghién ctru nay. Mtrc d6 biéu hién cua bay gen
doc luc (spid, spvB, sitC, sifd, sipB, pagC va
invA) cua Salmonella spp. chiém ty 1& tir
22,04% dén 51,17%. Trong do, biéu hién manh
nhét 1a gen sitC, trung binh khoang 51,17%
(hinh 1), sau d6 dén pagC 1a 49,38% (hinh 2),
sifd 1a 47,48% (hinh 3), sipB 1a 41,90% (hinh
4), spid 1a 32,25% (hinh 5), inv4 1a 28,92%
(hinh 6) va spvB 1a 22,04% (hinh 7). Gen doc
luc inv4 biéu hién manh nhét & chung S. Hadar
v6i 91,72%, cao gip 11,61 lan so véi chung S.
Typhimurium, gap 10,84 lan ching S. Albany,
gap 7,4 lan ching S. Enteritidis va gip 3,85 lan
ching S. Derby 6 muc d6 sai khac dang tin cay
(p<0,05) (hinh 6). Mirc d6 biéu hién cua gen
invA & cac typ Enteritidis, Albany va
Typhimurium la ngang nhau, khong c6 sy khac
biét gitra ba typ va déu biéu hién & murc thip,
trung binh 12 9,59%.

Két qua phan tich biéu hién cua gen spid
ciing cho két qua twong tu nhu trén gen invA;
gen spid cho biéu hién manh nhat ¢ S. Hadar
(88,71%), riéng & ba typ Enteritidis, Albany va
Typhimurium 1a khong c6 su khac biét (hinh 5).
Gen sif4 biéu hién manh nhét & ching S. Hadar
(97,24%), cao hon so véi chung S. Albany, S.
Typhimurium, S. Enteritidis, S. Derby lan luot
14 7,35; 3,68; 1,97 va 1,90 lan véi P<0,05 (hinh
3). Mitc d6 biéu hién cua gen sifd giita S.
Enteritidis vdi S. Derby, giita S. Albany véi S.
Typhimurium 1a khéng c6 su sai khac. S. Hadar
va S. Enteritidis 1a hai chung c6 gen pagC biéu
hién manh voéi ti 1€ tuwong Gng la 91,81% va
85,25% (hinh 2). Gen pagC biéu hién yéu nhat
& S. Albany (13,96%) kém 6,58 1an so véi typ
Hadar vai P<0,05.

Két qua trén hinh 4 cho thdy ching S. Hadar
tiép tuc la ching c6 biéu hién gen sipB manh
nhét (91,01%) va c6 su khac biét voi bon chiing
con lai voi mirc d6 sai khac c6 y nghia P<0,05.
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Trong khi d6 theo két qua phén tich cua hé sé
trong hdi quy boi tuyén tinh (Tukey's Multiple
Comparison Test) thi bdn chung con lai mic d6
biéu hién cua gen sipB 1a ngang nhau. Gen sitC
biéu hién manh nhat & typ Enteritidis (92,38%),
sau do la Hadar (88,83%). Ba typ Albany,
Typhimurium va Derby c¢6 mirc do biéu hién
cua gen sitC la twong duong nhau (hinh 1). Typ
Enteritidis ciing 1a typ c6 gen spvB biéu hién
manh nhat (83,44%), 4 typ con lai c6 mirc do
biéu hién twong dwong nhau (hinh 7).

Céc két qua trong nghién ctru cta ching t6i
kha twong ddng véi cac nghién ctru trén thé gioi
nhu Krawiec et al. (2015), 5 Salmonella serovar
phé bién c6 trong gia cdm & Ba Lan gdm
Enteritidis, Typhimurium, Infantis, Virchow va
Hadar déu chta cac gen spid, msgA, invA, IpfC,
sifA; 94,45% cac chung chua sitC va sopB.
Khong c6 ching Salmonella Typhimurium nao
chtra gen cdtB. Ngoai ra, Salmonella Hadar co
biéu hién mot sé gen khac (spvB, pagC, cdtB,
sipB, prgA, spaN, orgA, tolC, ironN, sitC, ipfC,
sopB va pefd); Salmonella Infantis chira tat ca
cac gen, ngoai tru spvB, pefd va cdtB,;
Salmonella Virchow ciing chira tat ca cac gen,
ngoai tru spvB, pefd, cdtB va tolC (Krawiec et
al., 2015). Trong bao cdo cta Smith (2015), cac
chung Salmonella spp. phan lap tir cac mau thyc
phdm & Lao va Nigeria dwong tinh v6i gen invA
(96,1%), gen sitC (50%) va khong co6 chung nao
duong tinh voi gen spvA va spvB (Smith et al.,
2015). Skyberg et al. (2006) khi tim kiém gen
doc luc cua Salmonella spp. trén hai nhom déi
tuong 1a ga khde manh va ga mang bénh da phat
hién dugc 11/17 gen (gém invA, orgd, preH,
tolC, spaN [invJ], sipB, sitC, pagC, msgA, spid,
and iroN) c6 mit & tat ca cac chung phan lap.
Nam gen IpfC, cdtB, sifA, pefd va spvB xuit
hién 10%-90% ¢ nhoém ga mang bénh va
3,75%-90% & nhom ga khoe manh. Khong sy
khac biét nao dang ké vé su xuét hién cua cac
gen doc lyc gitta hai nhém d6i tuong trong
nghién ctru (Skyberg et al., 2006). Arunava Das
(2012) da thyuc hién nghién cttu sang loc cac gen
doc lyc lién quan to1 Salmonella enterica phan
lap tir 134 mau thyuc pham thuong mai nhu thit
song cua gia cam, lon, bo, tring sbng, sira va
banh mi & An Do. Ket qua la gen invA va stn c6
mit 100% & cac mau; 51,42% gen pefd; 25,71%
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gen sefC va 42,85% gen spvC. Két qua da chira
rang bénh truyén tir dong vat sang ngudi thong
qua chudi thuc phim dang trd thanh mbi nguy
hiém d6i v&i nhan loai (Das et al., 2012).

Céac két qua phan tich cia ching toi cho
thdy, su xuét hién va mtc d6 biéu hién cua bay
gen doc luc trong chung Salmonella Hadar la

S.Enteritidis S.Albany S. Typhimurium__S. Hadar  S. Derby

Y Y SR — -

= 165 rRNA

Ty ié bidu hién gen sitC/16S (%)

S.Enteritidis  S.Albany S.Typhimurium §. Hadar

S.Derby

Hinh 1. Biéu hién cua gen sitC so véi gen dbi
chung /6S rRNA

KET LUAN

Niam ching Salmonella gdbm Enteritidis,
Albany, Typhimurium, Hadar va Derby phan
lap tir cac mau thit tai cac cho ban 1é & Ha Noi,
hau hét déu dwong tinh v&i cac gen doc luc
duoc kiém tra la spid, spvB, sitC, sifA, sipB,
pagC va invA. Trong 5 typ Salmonella thi ching
Salmonella Hadar c6 cac gen doc luc biéu hién
manh nhit, tiép dén 13 Salmonella Enteritidis,
Salmonella Derby, Salmonella Typhimurium va
cudi cung la Salmonella Albany. Diéu nay cho
thiy nguy co tiém 4n gen doc t6 trén cac mau
thyc pham nhiém vi khuin giy bénh ddi vai
nguoi tiéu thy thue pham.

Loi cam on: Nghién ciru nay dwoc hd trg vé
kinh phi boi Quy Phat trién khoa hoc va cong
ngh¢ Qudc gia (NAFOSTED), mi s6 106-
NN.04-2015.41.
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manh nhit, tiép dén 13 Salmonella Enteritidis,
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THE SURVEY OF EXPRESSION LEVELS OF VIRULENT GENES
IN Salmonella STRAINS ISOLATED IN RETAIL MEATS IN HA NOI

Nguyen Thi Hoai Thu', Nguyen Thanh Viet?, Nghiem Ngoc Minh', Vo Thi Bich Thuy'*

nstitute of Genome Research, VAST
'Hospital 103, Vietnam Military Medical University

SUMMARY

Salmonella is one of the major causes of food poisoning worldwide, especially in developing countries.
The virulence of Salmonella is a complex process involving between their virulence factors and the host
defenses. The purpose of this study was to detect virulent genes and to assess the level of expression of these
genes in five Salmonella strains (including Enteritidis, Albany, Typhimurium, Hadar, and Derby), which were
isolated from meat samples at the retail markets in Hanoi. As a result, Salmonella Enteritidis and Salmonella
Typhimurium were 100% positive with seven virulent genes, e.g., spid, spvB, sitC, sifA, sipB, pagC, and invA
genes. Salmonella Hadar and Salmonella Derby positive with six genes, except spvB, whereas Salmonella
Albany was positive with only the pagC gene. The comparision of the expression levels of these seven
virulent genes and the /6S ¥RNA control gene showed a significantly difference among Salmonella strains
(P<0.05). The result of gene expression of seven virulent genes indicate that Sal/monella Hadar has the
highest gene expression, followed by Salmonella Enteritidis, Salmonella Derby, Salmonella Typhimurium
and finally Salmonella Albany. The results of molecular biology analysis will provide additional data on the
expression of virulent genes in Salmonella strains isolated from retail meats in Ha Noi.
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