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Distribution and characteristics of the pathogenicity island of foodborne Salmonella
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Abstract : Objective To study the distribution characteristics and correlation of the pathogenicity island of the foodborne
Salmonella. Methods The Salmonella isolates were collected from commercial food, commercial raw chicken, and food
poisoning samples. The serotype of Salmonella was determined by serology agglutinating method. SPI gene core protein
genes SPI1-SPIS of Salmonella were detected by polymerase chain reaction. The data were statistically analyzed. Results

Among the 152 isolates, Salmonella enteritidis was the most common serotype. There were different pathogenicity island
type spectrums from different sources. The highest rate of SPI1 was detected in food poisoning strains. SPI1 carrying rate of
raw chicken isolates was significantly higher than other commercially foods. Conclusion Salmonella pathogenicity island

type spectrum distribution related to the strain of different sources, pathogenicity island gene SPI1 was positively correlated
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with the food poisoning caused by Salmonella. There is a potential risk of food poisoning caused by raw chicken.
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Table 1 ~ Primer sequences used in the PCR amplification

for SPI genes
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SPI1 F:ATGCTAAAGTATGAGGAGAGAAAA 100
R:TTTCCTTAGCAATATAAAGTCGGG

SP12 F:GCCCCTTCCAGATTACTTTATATG 269
R:TGCTTAATATATTTTCTTTGGTGG
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R:TATACTATCATCTTTGCTACCGCT

SPI5 F:TCACTAAAAACCCAGGAGGCTTTT 1 000

R:CGCCATCTTTATTGCGGATTTTTA
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Table 3  Detection rate of virulence island in Salmonella enteriditis strains from differet sources

TR R TR SPI1 SPI2 SPI3 SPI4 SPI5
T 91.7(22/24) 87.5(21/24) 83.3(20/24) 62.5(15/24) 54.2(13/24)
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&t 91.6(76/83) 95.2(79/83) 92.8(77/83) 80.7(67/83) 77.1(64/83)
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Figure 1 Distribution of pathogenicity islands of Salmonella

enteriditis strains isolated from different sources
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Table 4  Detection of Salmonella SPI1-SPI5 genes from different sources
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Figure 2 Distribution of pathogenicity islands of

Salmonella strains isolated from poisoning food
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Figure 3 Distribution of pathogenicity islands of Salmonella

strains isolated from commercial food
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strains isolated from raw chicken

SPI4 + SPIS, &Y #E 8k F1 A 0 IR 43 85 bk h X A 1
T F Sk 15 e A HE A SPIT + SPI2 + SPI3 + SPI5 . &4
rh RE R FILE A bR 34 A 1Y 3% L Dl SPIL (SPI2 + SPI3,
AEXG PR 43 B R RED A bR T 4R % AL SPI2 + SPI3
+SPI4 + SPI5

W Ge it o A, B b BE AR S A T 2 T Pk
rf SPI2 + SPI3 + SPI4 + SPIS {7 2% B A5 45 24 25 X
(P<0.05), gtk R iz A, gyhi
PR LR XSG P 43 B AR T AL A A SPTL 3% Y 22 3 o 423t
(P <0.05) A X PR 43 g bk v R A R iz R

3 itig

DT R 2 T AT O 3 350 VR M B v 1 e BN
JE A 2 — o T B R PR R B R e R R A
FE BRI AN A A DX, VB T B AT S A AR K E
) A S VD) T T R A R A i
O YR e s T RV Tk H R G AR
(R BCE A TF 48 YD T 1R 1 ™ IR T (B & B0 T
PR e B A RO BT 2 A B, U D TR R A0
GBS T

HETE AP TTHE 2 000 A F, 1fiLiE £ 35 2 500
R B EMEY T E S ITHE KK SPT A
e, BUEE A 23 4 SPL B R [ AN Y B
Oy F AW TR R, R S A R R ) B A
AR HRTADE G, EXTY TR B
WESE B RGATAL T3 45 W Be  AUA A B 0
o R BB IR AR A& SPIL ~ SPIS

2013—2016 4F 7 Z2 JF Ho X V0 1 B8 A 1L 375 75 Fif
FARw 2, U RUP T B R AR il &, 53 S id #
15 P& ISR . ARWFSE s, W] — I3 2 VD 1 R
AT LA AN [R] 0 55 g 8 1% A0, v 1) R Y D 5 ik AR
S 5 T R AR TR S R 56, 5 T AN RGE Y — L

ARBFFEXF 152 BRVP TR0 5 A EE RS 50
B LN AT R B 4 R, S R T g 4h
WA 25 5, Hoh SPI1 ~ SPI4 £ R KR BAF &, 1

SPI5 £ 4 2R W& A, 3X A] 68 5 R 4R B9 AE b AN R A G
ARG, #l SPIL 5T W &) # & EAH
K, Mi#E77 SPI3 (SP14 SPIS 5 vb ') i & ¥ b 2 Jo AH
Kbk, SPI 5 ITHEEYWH X RHY, 5 EHIM
WHER RSP G 5 45 28 A iy T AL 43
WEG 1 (type I secretion system 1, T3SS1), T
SPI3 \SPI4 . SPI5 5 h 3 JC 5%, #idkE ", SPI3
AT RE 5 V0 1T TR AE A I N AT A OC, AT 2 510
T 19 T8 1 4 30 5 A AL I 5 SPI4 2 A% 1 T1SS hy ¥
I VB8 TE /N AR B At — 2 0 2L 30 4 4 D9 s A T A 3L
H I fe ik KRR 5 SPIS 4 % pipA pipB . pipC . pipD
SR H5ERESE P L, AR,
AR LI SPI2 5 & W) B A O ; M AH W] By 2,
AR KB HALTE T B s R 5V TR B R A
H BT AT 6 A Sy SPI2 2 ¥ 7 T 7 40 M 4 A7 3%
KA W E SR ) 5y B AT 4 A M R 2 R
o H RGBS I Bl

AHESE TR B A XS A SPI By #E A R T
T, A SR Y T R, B, B s TA
A8 AN 5O T 6 A A PR Y Ve BE A A K A R
WM B ARV TR U g s R B R e

S % 3Lk

[ 1] BHUNIA A EEREE S BUZEY =M ILO0H, 3. dboe
BTl i L, 2014,

[ 2] ok W) R BT 2 [ 1] i 5 a5 3 B2 2 5 8 Sl
LR T ,2016,16(25) :37-38.

[ 3] SCALLAN E,HOEKSTRA R M,ANGULO F J,et al. Foodborne
illness acquired in the United States-major pathogens [ J ].
Emerging Infectious Diseases,2011,17(1) :7-15.

[ 4] DANDEKAR T, FIESELMANN A, FISCHER E, et al.
Salmonella-how a metabolic generalist adopts an intracellular
lifestyle during infection[ J]. Front Cell Infect Microbiol ,2014 4 ,
191.

[ 5] WHfh, &, e, 4. SN IR 11w 254 5 )
W Koy F o BURF T LI ] v £ A 2 i ,2013,25(4)
315-319.

[ 6] HAUTEFORT I,THOMPSON A, ERIKSSON-YGBERG S, et al.
During infection of epithelial cells Salmonella enterica serovar
Typhimurium undergoes a time-dependent transcriptional adapt-
ation that results in simultaneous expression of three type 3
secretion systems[ J]. Cell Microbiol ,2008,10(4) :958-984.

[ 7] s, #hoR e, Bl all, 5. Wil 0 BTt ]
AW Y ,2015,10(6) :381-389.

[8] FOOKES M, SCHROEDER G N, LANGRIDGE G C, et al.
Salmonella bongori provides insights into the evolution of the
Salmonellae[ 17. PLoS Pathog,2011,7(8) :e1002191.

[ 9] BRMR, TR, . VT IR Ty 8 B 1AL 43 W 5% e BF
FERERELT]. S 3L B 24,2015 ,31(4) :371-376.

[10] A8, bt fh R ¥, 55 BV e rh & & I S itk 3 b b ]



BRIV 1T B B ) B LR 43 A B e AR 5 R 5 —135—
ICTE TS g o [T o el 24 ,2011,20(7) :22-27. SRR ARG T]. & &A% ,2012,33(16) :154-158.
[11] KUANG X H, HAO H H, DAI M H, et al. Serotypes and [21] BEHE BHRUITRE =F £ 5 07 5 5 H O bk w0 i &%
antimicrobial susceptibility of Salmonella spp. isolated from farm HAPER W[ D] . BJp T By iT N — 4k B K2 ,2015.
animals in China[ J]. Front Microbiol ,2015,6:602. [22] SANCHEZJIMENEZ M M,CARDONACASTRO N M,CANU N,
[12] LAIJ, WU C M, WU C B, et al. Serotype distribution and et al. Distribution of pathogenicity islands among Colombian
antibiotic resistance of Salmonella in food-producing animals in isolates of Salmonella [ J]. Journal of Infection in Developing
Shandong Province of China, 2009 and 2012 [ J]. Int J Food Countries,2010,4(9) :555-559.
Microbiol ,2014,180:30-38. [23] EGAN F, BARRET M, O’GARA F. The SPIl-like type III
[13] e NRIEFIE DA, 8L ERE &M MAEY 215 secretion system :more roles than you think [ J]. Front Plant Sci,
By YT IR S6 - GB 4789. 4—2010[ STt 5t - o [F 7 #E t b 2014,5(3) :34.
#t,2010. [24] QUE F X,WU S Y,HUANG R. Salmonella pathogenicity island 1
[14] W R R HE TR E B 098I K br & 5L B 0F 5 (SPI1) at work [ J]. Current Microbiology, 2013, 66 (6):
[D]. %M 4 M7 ,2009. 582-587.
[15] European Food Safety Authority, European Centre for Disease [25] ESPINOSA E,CASADESUS J. Regulation of Salmonella enterica,
Prevention and Control. The European union summary report on pathogenicity island 1 (SPIl1) by the LysR-type regulator LeuO
trends and sources of zoonoses, zoonotic agents and foodborne [J]. Molecular Microbiology,2014,91(6) :1057-1069.
outbreaks in 2013[ J]. EFSA Journal,2015,13(1) :3991. [26] HARAGA A,OHLSON M B,MILLER S 1. Salmonellae interplay
[16] OzFoodNet Working Group. Monitoring the incidence and causes with host cells[ J]. Nature Reviews Microbiology,2008,6 (1) :
of diseases potentially transmitted by food in Australia: annual 53-66.
report of the OzFoodNet network, 2011 [ J]. Communicable [27] DORSEY C W, LAARAKKER M C, HUMPHRIES A D,et al.
Diseases Intelligence Quarterly Report,2015,39(2) :236-264. Salmonella enterica serotype Typhimurium MisL is an intestinal
[17] ADAMS D A,GALLAGHER K M,JAJOSKY R A, et al. Summary colonization factor that binds fibronectin [ J ]. Molecular
of notifiable diseases-United States, 2011 [ J]. Morbidity and Microbiology ,2005,57 (1) :196-211.
Mortality Weekly Report,2013,60(53) :1-117. [28] CHAKRABORTY S,MIZUSAKI H,KENNEY L J. A FRET-based
[18] CDC. Foodborne diseases active surveillance network ( FoodNet) : DNA  biosensor tracks OmpR-dependent acidification of
FoodNet surveillance report for 2012 ( final report) [ M]. Atlanta, Salmonella during macrophage infection[ J]. PLoS Biology,2015,
Georgia: U. S. Department of Health and Human Services,CDC, 13(4) :e1002116.
2014 .2-36. [29] BRAUKMANN M, METHNER U, BERNDT A. Immune reaction
(197 Sk/NF B4 B B iR U TR I HOR BTk ()] and survivability of Salmonella typhimurium and Salmonella
] [ B8 T A A 4% ik ,2016,39 (1) 72-75. infantis after infection of primary avian macrophages [ J ]. PLoS
[20]  ERVEE, A&, ER B, 55 Tl 8 8 X8 8 b IR0 B o B One,2014,10(3) :e0122540.

DR &A1 2018—2020 4F A 4 P 1 £ il 5 B e 4 1 )

4 068 ,BRAERLSLA(EU)2017/660 5 % #, A3 (EU)396/2005 #= 91/414/EEC #8 % & ¥ 44 A
L) R IR AR 2018—2020 SF AL R R S K G WA R, R AR SRR S MR B R b 5
(M4 TAB 3% ) REHKRG LAR(HAETC.D L) & B X A Ieg &8 (1), 2R
FHBUHE S, B 4 LA S A 42 2006/125/EC F= 2006/141/EC #5269 42 /5 3 4 | 3R 3£ 2 B 0F IR 42 A A7 o A S0 4%
#(SSD), R A& (EU)2016/662 i&#,42 2017 4 7% B % 32454 A (EU)2016/662 % #L., (EU)2017/660
FHEMT 2018 F1 A1 8 £5,

(RBREEBAERS4 A6 B ,48% 484 hitp://eur-lex. europa. eu/legal-content/EN/TXT/? uri = uriserv
0J.L_.2017.094.01.0012.01. ENG&toc = 0J : ;2017 ;094 ; TOC)



