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NGHIEN CUU XAC BINH DAC BIEM SINH HOC PHAN TG VI KHUAN

SALMONELLA PHAN LAP TU' MAU THUC PHAM TAI VIET NAM

Lé Ha Thu', Dang Thi Thanh Son’, Trwong Thi Quy Duwong’, Truwong Thi Hwong Giang?,
Tran Thi Nhat’, Chu Thi Huyén Trang?, Pao Thu Thdo’, Lé Quang Hudn’
TOM TAT

Nghién ctru dugc thuc hién dé x4c dinh dic diém sinh hoc gen déc trung (gen InvA va Omp) cia
Salmonella phan lap duoc tir thuc pham (thit lon, thit ga) tai Viét Nam bang giai trinh ty san phdm
PCR. Két qua nghién ciru cho thay cac doan gen da khuéch dai c6 trinh ty nucleotide trong dong cao
(> 99,9 %) so véi trinh ty nucleotide ciia cac gen tuong Gmg di cong b trong Ngan hang gen qudc
té. Trinh tu nucleotide cua doan gen cua cac chung Salmonella phan lap dugc tr mau thuc pham tai
Viét Nam c6 nhitng vi tri sai khac nhau so voi cong bd qudc té, bao gdm 1 vi tri ddi véi gen Omp va

3 vi tri d6i v6i gen InvA.

Tur khoa: Salmonella, gen InvA va Omp, dic diém sinh hoc phan ta.

Study on molecular-biological characteristics of Salmonella bacteria
isolated from food in Viet Nam

Le Ha Thu, Dang Thi Thanh Son, Truong Thi Quy Duong, Truong Thi Huong Giang,
Tran Thi Nhat, Chu Thi Huyen Trang, Dao Thu Thao, Le Quang Huan

SUMMARY

The study was conducted to identify and characterize specific genomes (InvA and Omp genes)
of Salmonella that was isolated from food (pork, chicken meat) in Viet Nam by sequencing PCR
products. The studied results showed that sequences of the amplified genomes possessed a
high homologous nucleotide sequence (>99.9%) compared to the nucleotide sequences of the
corresponding genes reported in the GenBank. The nucleotide sequence of Salmonella isolated
from food samples in Viet Nam presented two different locations compared to the corresponding
sequences in the international publications: 01 different location for the Omp gene and three
different locations for the InvA gene.

Keywords: Salmonella, InvA and Omp genes, molecular-biological characteristic.

I. DAT VAN PE khang nguyén than O, khang nguyén 16ng H

Salmonella do Daniel E. Salmon (1850 - "2 khang nguyén v K. Vi khuan thuong han
1914) phét hién nim 1885. Nam 1880, Grafhy ~ Cy #P) €0 khang nguyén V (Virulence) 1a
da mo ta hinh' anh vi khudn quan sat dugc trén yeu 10 chong thuc bao giup cho vi khuan phat
tiéu ban va la ngudi dau tién phéan 1ap duogc S. glen’ben'trong t€ bao bach cau. Chc.);den naA’y
typhi vio nam 1884. Vi khudn Salmonella ¢6  ° * dinh duge 2339 serotype (kicu huyet

thanh) thudc gidng Salmonella. Cac serotype
sirc dé khang cao, song sot trong nudc va canh . . N1 A .
nay dugc chia theo hé thong Koffman—White
trung c6 thé dén vai thang, trong phan tir 1-5 A A , . n .
dua trén cong thirc khang nguyén O (khang
tudn, trong nudc da 2 - 3 thang. Loai vi khuan A . \ L1es A 1A
e S . nguyén Somantie) va khang nguyén tién mao
nay c6 thé song sot ¢ nhiét d6 60°C tir 20 - 30 v A A <
hat. Sal 1l c6 ba loai ks o H (Flagella). Ngoai mot so serotype dugc dat
phut. satmonetia co ba loal Khahg hguyen gom: tén riéng, cu thé: Enteritidis (S.enteritidis),
! Dai hoc Da Lat Typhi  (S.typhi), Paratyphi (S.paratyphi),
> Vién Tha y
3 Vién Cong nghé Sinh hoc
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Typhimurium (S.typhimurium). Hau hét cac
serotype khac dugc ky hiéu bang cong thirc
khang nguyén. Toan bd loai Salmonella déu
c6 kha niang gdy bénh chu yéu theo duong tiéu
hoa. Tuy ting loai, Salmonella c6 thé chi giy
bénh cho nguoi, chi gdy bénh cho dong vat
va vua lay bénh cho nguoi, vira 1dy bénh cho
dong vat.

Két qua nghién ctru tirnhiéu cong trinh khoa
hoc trén thé gidi da khang dinh Salmonella rat
pho bién 6 nhidm trong cac loai thuc pham
tuoi c6 ngudn gdc dong vat nhu thit lon, thit
gia cAm (Antunesa et al., 2003; Tanaka ef al.,
2014; Bai et al., 2015). Vi vady viéc phat hi¢n
nhanh vi khuan Salmonella trong thyc pham
1a hét stc can thiét, nham ngan chdn cac vy
ngd doc thuc phém, dam bao stc khde cong
ddng. Theo udc tinh, ¢ 75% trudong hop &
ngudi mac phai bénh do Salmonella 1a do in
phai nhirng thirc an bi nhiém khuén bao gdm
thit lon va thit ga (Kent et al., 1981). Théng
ké theo thoi gian tur 1990- 2000, S. enteritidis,
S. typhimurium chiém khoang 70% tbng sb
Salmonella dugc phan 1ap trén toan thé gidi
(Herikstad, Tauxe, 2002). Tai Ha Lan, tir ndm
1996 dén nam 2001, c6 13.970 truong hop bi
ngd doc do Salmonella, trong d6 S. enteritidis
chiém t6i 43,6%, S. typhimurium chiém 32%.

Két qua khao sat ctia Lién minh chau Au
cling cho thiy ga va lon 1a ngudn lay nhidm
Salmonella sang ngudi & chau Au véi 42,4%.
Tai Puc, khoang 20% sb ca nhidm bénh do
Salmonella & ngudi co ngudn gdc ldy nhiém
tir lon. Tinh riéng tai Trung Qudc, bénh do
Salmonella 1a bénh chinh gay tG vong o
ngudi, chiém t6i 75% voi khoang 30 triéu ca
mic (Wu, 2013).

Phan tich trinh ty toan bg h¢ gen da mang lai
nhitng hiéu biét méi vé phan loai Salmonella.
Cay phat sinh 10a1 cua S. enterica cho thay
rang cac serovar nam ¢ cic nhanh sau, bat ré
trong cau tric lién két hinh ngéi sao (Hinh 1).
Chiéu dai cua mdi nhanh ty 1& thuin véi sb
lugng da hinh don nucleotide (SNP) va dai
dién cho murc d6 phan ky.
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Hinh 1. Méi quan hé phdt sinh loai
S. enterica va S. typhimurium

S. enteritidis va S. gallinarum c6 lién quan
chat ché, nhung chung thé hién su khac biét
dang ké trong pham vi chii va gay bénh, 1a pham
vi chu rong va chu thé thich nghi véi cac loai
chim Galliformes, 1am noi bat tiém ning tién
hoa trong thoi gian tuong dbi ngan (Thomson,
2008; Langridge, 2015). S. typhimurium nam
trén nhanh xa gbc, tach biét véi cac serovar
khac, véi su da dang hoa & mue do di truyén.

Cong nghé xac dinh trinh tu gen thé hé méi
(Next-generation-sequencing technologies) la
dot pha trong viéc gidi trinh tu gen va nho do
¢6 thé xéac dinh dugce trinh tu toan bo hé gen cua
hang chuc nghin vi khuan gay bénh. Céc bién thé
trong b gen, SNP, su chén va x6a cac nucleotide
dé dang duoc nhan dién, nhd d6 cho phép phan
bi¢t cac chung da phan lap ¢ d6 phan giai cao
nhét c¢6 thé va quan sat sy phat sinh loai trong
thoi gian ngén (Bentley va Parkhill, 2015).

Cac nghién cuu trude day da xac dinh cac gen
dich hiru ich (cac chi ddu di truyén) trong viéc xac
dinh Salmonella. Ching bao gdm gen fimA (Cohen
va cong su, 1996), hil4 (Guo va cong su, 2000),
inv4 (Malomy et al., 2003), # (Malomy va cdng
su, 2004), va ssaN (Chen va cong su, 2010). Cac
chi dau hiéu khac va cac két hop chung da dugc
phét trién dé sir dung trong RT-PCR (Postollec va
cong sy, 2011), va khuéch dai dalmg nhiét vong ldp
(Kokkinos va cong su, 2014).
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Ngoai ra, viéc xac dinh cac serovar dya trén
bién thé allel trong cac gen soma va flagellar
cling da duoc tién hanh (Yoshida va cong su,
2014), va cac xét nghiém sinh hoa (Salmonella
Serogenotyping Assay, Check & Trace
Salmonella va xMAP Salmonella serotyping
Assay) c6 kha nang xac dinh trén 100 serovar
Salmonella enterica phd bién nhit trong mot sd
truong hop (Yoshida va cong su, 2016a; Yoshida
va cong su, 2016b).

Mac du cac phuong phap néu trén da duoc
st dung dé dinh tinh va ban dinh lwong, nhung
chi sir dung t6i da két qua so sanh 100 ching
Salmonella, trong khi d6 két qua nghién ctru ctia
Laing va cong su (2017) da sir dung két qua so
sanh ctia gdn 5000 chung. Nghién ctru nay phan
tich toan bo hé gen véi cac chi ddu (marker) dy
doan va xac dinh dugc trén 400 chi dau cu thé
cho cac loai, cling nhu nhiing chi diu khac duoc
du doan cho ca hai phan loai va serovar.

Dé tiép tuc hoan thién cac phuong phéap phat
hién nhanh vi khuén Salmonella trong mau thit
lon/ thit ga, ching t6i thyc hién nghién cuu:
"Nghién cvuu xdc dinh dac diém sinh hoc phan
tir vi khudn Salmonella phan Idp tir mau thuc
pham tai Viét Nam”. Két qua nghién ctru dic
diém gen dic trung cac chung Salmonella phan
1ap tur cac dia phuong khac nhau tai Viét Nam
1a budc quan trong dé hoan thién quy trinh phat
hién nhanh loai vi khuin nay.

II. NOI DUNG NGHIEN CUU

- Tach chiét DNA cia mot sd ching
Salmonella phan 13p duoc tu thit lon, thit ga tai
mot so dia phuong

- Thiét ké gen mdi (primer) va khuéch dai
gen bang ky thuat PCR

- Xéac dinh trinh ty nucleotide ciia mot sb
gen dic trung cho vi khuan Salmonella 6 nhidm
trong thit lon/thit ga tai Viét Nam.
III. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

3.1. Vat liéu va thoi gian nghién ciru

- Tong sb 18 chung Salmonella phan lap
duogc tur thit lon/ thit ga thu thap tai chg nho 1¢/
10 mé & Nghé An va Ha Noi

- Thoi gian thyc hién nghién ctru: Tt thang
04 - 10/ 2018

- Pja diém nghién ctru: Vién Thu y va Vién
Cong ngh¢ sinh hoc.

3.2. Phwong phap nghién ciru

* Phuong phap tach chiét DNA cuia vi khuan
Salmonella: Stt dung Bo Kit GeneJET Genomic
DNA Purification Kit

* Phuong phap PCR khuéch dai gen: PCR
duoc thiét lap véi 2,5 pl dung dich DNA, 5
units GoTaq DNA polymerase (Promega Corp.,
USA), 1x GoTaq PCR dung dich dém (chtra 1,5
mM MgCL), 0,2 mM PCR hén hop nucleotide
(ANTP) (Promega Corp., USA), va 0,6 uM
DNA primers va nudc cat du t6i thé tich 50 pl.
Mau d6i chimg am sir dung dung dich PBS thay
cho dung dich DNA.

Chu trinh nhiét cia PCR cu thé: Mot chu ky,
95°C trong 2 phut, sau d6 thuc hién 30 chu ky
phan tmg nhiét: bién tinh (95°C, 30s), bét cip
(50°C, 30s), kéo dai (72 °C, 45s). Tiép theo, mot
chu ky: 72°C thoi gian 7 min, sau cung luu gitr
0 4°C.

San phim PCR duoc tinh sach bang dién di
trén gel agarose va sau d6 st dung QIAquick
Gel Extraction Kit (QIAGEN Ltd, UK). San
phém PCR sau tinh sach dugc su dung dé xac
dinh trinh tu nucleotide.

IV. KET QUA NGHIEN CUU VA
THAO LUAN

41. Két qui tiach chiét DNA cic chiing
Salmonella dai dién phan lap dwgc

18 chiing Salmonella dai dién cho cac type huyét
thanh phéan lap duoc tir mau thit lon/thit ga tai Nghé
An va Ha Noi, bao gdm céc serovar S. typhimurium:
2 chung; S. derby: 2 chung; S. agona: 3 ching; S.
weltevreden: 1 ching; S. rissen: 1 ching; S. london:
4 chung; S. newport: 1 ching; S. anatum: 1 ching;
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S. bargny: 2 ching; va 1 ching chuin ATCC .
typhimurium) dugc tach chiét DNA bang Bo Kit

GeneJET Genomic DNA Purification Kit. Két qua
duor thé hién tai biéu do 1.
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Biéu dé 1. Két qua kiém tra néng dé6 DNA cua cdc ching Salmonella phan Iap dwoc

Két qua cho thdy tit ca cac mau duoc tach
chiét dam bao nong d6 DNA dung cho phan img
PCR. H¢ $6 pha loang dat duoc tai budc song
260/230 cua cac mau tir 1,61 - 2,35, so voi hé
s6 chuén tir 1,7- 2,0. Mau tach chiét dat do tinh
sach cao (biéu do 1), khong bi tap nhidm.

4.2. Khuéch dai gen bing ky thuit PCR,
Realtime-PCR

Phan tmg PCR duogc thyc hién theo quy trinh
thuong quy va san pham PCR dugc tinh sach bang
dién di trén gel agarose va sau do 1a QIAquick Gel
Extraction Kit (QIAGEN Ltd, UK). San phdm
PCR sau tinh sach dugc st dung dé xé4c dinh trinh
tw nucleotide. Két qua PCR va tinh sach san phdm
PCR duoc thé hién trén hinh 2 va bang 1.

Phan tich trinh ty toan bd hé gen da mang lai
nhimg hiéu biét méi vé phan loai Salmonella.
Cay phat sinh loai ctia S. enterica cho thay rang
cac serovar nam & cac nhanh su bt ré trong ciu
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tric lién két hinh ngdi sao (hinh 2). Chiéu dai ctia
mdi nhanh 14 ty 18 thuan véi s6 lugng da hinh don
nucleotide (SNP) va dai dién cho mutrc d6 phan ky.

S. enteritidis va S. gallinarum co lién quan chat
ch&, nhung chung thé hién su khéc biét dang ké trong
pham vi chu va gay bénh, la pham vi chu rong va chu
thé thich nghi véi cac loai chim Galliformes, 1am ndi
bat tiém nang tién hoa trong thoi gian trong ddi ngan
(Thomson, 2008; Langridge, 2015). S. Tiphimurium
ndm trén nhanh xa géc, tach biét voi cac serovar
khéc, v6i sy da dang hoa & vé mirc do di truyén.

Congnghé xac dinh trinh ty gen thé hé méi (Next-
generation-sequencing technologies) la dot pha trong
viéc giai trinh tir gen va nho d6 ¢6 thé xac dinh duoc
trinh tu toan bd hé gen ctia hang chyc nghin vi khuén
gay bénh. Cac bién thé trong bo gen, SNP, su chén va
x6a cac nucleotide dé dang duoc nhan dién, nho dé
cho phép phan biét cac ching da phan lap & d phan
giai cao nhét c6 thé va quan sat su phat sinh loai trong
thoi gian ngén (Bentley va Parkhill, 2015).
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Hinh 2a. Anh dién di kiém tra PCR gen

515 F590 5C30 STyp Mk

™

InvA va gen OmP trén gel agarose

Hinh 2b. Anh dién di kiém tra PCR gen InvA
trén gel agarose

Bang 1. Két qua xac dinh néng dé DNA sau khi tinh sach san pham PCR

Tén gen dwoc

Nong do DNA

Tén gen dwoc Nong do DNA

STT Ténmau khuéch dai sau tinh sach STT Tén mau khuéch dai sau tinh sach
PCR (ng/ul) PCR (ng/ul)
1 S6 Omp 4813 1 InS6 Inva 4830
2 S10 Omp 4787 2 InS10 Inva 4868
3 S15 Omp 4768 3 InS15 Inva 4864
4 S27 Omp 4826 4 S27 Inva 4670
5 S50 Omp 4806 5 S50 Inva 4819
6 PS39 Omp 4759 6 PS39 Inva 4790
7 PS41 Omp 4779 7 PS41 Inva 4927
8 PS76 Omp 4767 8 PS76 Inva 4831
9 PS90 Omp 4819 9 PS90 Inva 4752
10 PS161 Omp 4903 10 PS161 Inva 4827
11 PS384 Omp 4829 11 PS384 Inva 4840
12 PS431 Omp 4849 12 PS431 Inva 4845
13 SCA1 Omp 4776 13 SC1 Inva 4731
14 SC4 Omp 4813 14 SC4 Inva 4810
15 SC10 Omp 4712 15 SC10 Inva 4710
16 SC28 Omp 4782 16 SC28 Inva 4817
17 SC30 Omp 4847 17 SC30 Inva 4794
18 Styp ATCC Omp 4855 18 STyp Inva 4732

Céac nghién ctu trude day da xac dinh cac gen
dich hitu ich (cac chi dau di truyén) trong viéc

xac dinh Salmonella. Ching bao gdm gen fimA
(Cohen va cong su, 1996), hil4 (Guo va cOng su,
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2000), inv4 (Malorny et al., 2003), ¢ (Malorny
va cong sy, 2004; Chen va cong su, 2010). Cac
chi d4u hiéu khac va cac két hop chung da dugc
phat trién dé str dung trong RT-PCR (Postollec
va cong su, 2011), va khuéch dai déng nhiét vong
lap (Kokkinos va cong su, 2014). Ngoai ra, vi¢c
xé4c dinh céc serovar dua trén bién thé allel trong
cac gen soma va flagellar ciing da dugc tién hanh
(Yoshida va cong su, 2014), va cac xét nghiém
sinh hoa (Sal/monella Serogenotyping Assay,
Check & Trace Salmonella va xMAP Salmonella
serotyping Assay) c6 kha nang xac dinh trén 100
serovar Salmonella enterica phd bién nhat trong
mot s6 truong hop (Yoshida va cong sy, 2016a;

i A8l Chromatogram: D:\DANG THANH SON-E colf\DE TAI-2018\DETAI-SAU HOPDONG 4-20181KEQUA SEQUENCINGASEQ FROM MACROGENAIPS39 InvaF abt

Yoshida va cong su, 2016b).

Mac du cac phuong phap néu trén da dugc str dung
dé dinh tinh va ban dinh luong, nhung chi sir dung ti
da két qua so sanh 100 ching Salmonella, trong khi d6
két qua nghién ctru ctia Laing va cong sur (2017) dé st
dung két qua so sanh ctia gan 5000 ching. Nghién ctru
nay phan tich toan bd hé gen voi cac chi diu (marker)
du doan va xac dinh duoc trén 400 chi dau cu thé cho
cac loai, cling nhu nhting chi dAu khéc duoc du doan
cho ca hai phan loai va céc serovar.

4.3. Xac dinh trinh ty nucleotide ciia mot s
gen dac trung cia vi khuan Salmonella spp
6 nhiém trong thit lgn/thit ga tai Viét Nam

clek

—Ve | Solled e Sample: P339 fvaF |File D DANG THANE 80N coliDE TAL-2018 DETALAU HOPDONG 4-2018 KEQUA SEQUENCINGSEQ FROM MACROGENInPS33 fnvaF ]

] i L 4 L] 0 ] ] ] U]

1 0 130 14) 13 1 1 i 15 n i)

406 AICCATTGACCGTCCCA TG ACTTIATC A AGET GO AT TECCOCCATCATIATTATC TT TGTC A/ CTTTATTCRUCGTATT TCGGTGNEG TG COCCCCATGRIATERATTTCTCCTCCCCCTGICTCT IATACCATCC TG, AT TGGTEATCTCTTGCCCCAGATCCCCCATIGTEATICCRATTAGTCLEGETT

nhliaing

|

R

Gen InvA

* A8l Chromatogram: D:ADANG THANH SON-E caln\DE TAI-2018\DETAI-SAU HOPDONG 4-20181KEQUA SEQUENCING\SEQ. FROM MACROGENPS39 Omp 2b1

i Seeeted none :

0 i b 4 # L ] 0 q

Bl

ample: P339 Qg File: D DANG THANH S0X-E colfDE TAT-2018 DETAL-SAU HOPDONG4-2018 KEQUA SEQUENCINGSEQ FROM MACROGENP38 OmpFabl

1 Jhi] £ Ll Jil] ] m 18 1% m

CCCCT C16 CGIECAICEE AXCCCARCAG AT TTAT AT A GATGAT A1 4G TG AT TG GG A4CCCETGERTC TCACGIATGL: 2 L ACCGOC 4G A4 A4 TCCCGACCAG T TATGLCCAGATTEGTTT1 A ACCGCA CECAGAT IAACACAGATCTCACL BT TICGEICAGTGEG T CC

i

Gen Omp

Két qua sequence mot sO mau va so sanh véi
trinh ty nucleotide da cong bo trong Ngan hang
gen quoc te.
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Két qua cho thay cac doan gen di khuéch dai
¢6 trinh ty nucleotide tuong dong cao (> 99,9
%) so voi trinh tu nucleotide ctia cac gen tuong
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g di cong bd trong Ngan hang gen quic té.
Khong co sy sai khac gitra gen InvA va Omp
gitta cac chung phan 1ap tai Viét Nam. Tuy
nhién, trinh ty nucleotide cua cac gen dac trung
cho Salmonella spp. phan lap dugc tai Viét Nam
¢6 nhitng vi tri sai khac: 1 vi tri d6i voi gen Omp
va 3 vi tri ddi voi gen InvA.

V. KET LUAN

Séan phém DNA dat néng do va do tinh sach
can thiét phuc vu cho cac nghién ctru tiép theo.

Hai cap moi duoc thiét ké dé khuéch dai PCR
cho 2 gen: InvA va Omp dac trung Salmonella
¢6 tinh ddc hiéu va do nhay cao

San phérn PCR c¢6 d9 tinh sach cao, dam bao
cho xét nghiém vé xac dinh trinh ty cac InvA4 va
Omp

Céac doan gen da khuéch dai c6 trinh tu
nucleotide twong dong cao (> 99,9 %) véi trinh
tu nucleotide clia cac gen twong tmg da cong bd
trong Ngan hang gen qudc té.

Trinh ty nucleotide ctia cac gen dac trung
cho Salmonella spp. phan 1ap dugc tai Viét Nam
c6 nhitng vi tri sai khac: 1 vi tri di véi gen Omp
va 3 vi tri dbi voi gen InvA.
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