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Foodborne illnesses in USA:

Table 1. Estimated annual humber of domestically acquired foodborne illnesses, hospitalizations,
and deaths due to 31 pathogens and unspecified agents transmitted through food, United States

Estimated annual

Estimated annual

Estimated annual

number of number of number of
Foodborne agents % % %
g ilinesses hospitalizations deaths
(90% credible interval) (90% credible interval) (90% credible interval)
9.4 million 55,961 1,351
31 known pathogens (6.6-12.7 million) 20 (39,534-75,741) 44 (712-2,268) a4
. 38.4 million 71,878 1,686
Unspecified agents (19.8-61.2million) | °° (9,924-157,340) >0 (369-3,338) %
47.8 million 127,839 3,037
Total 100 100 100

(28.7-71.1 million)

(62,529-215,562)

(1,492-4,983)
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Foodborne illnesses in USA:

Table 2. Top five pathogens causing domestically acquired foodborne illnesses

Pathogen SEE iﬂ:gs:snumber Bl 90% Credible Interval %
Norovirus 5,461,731 3,227,078-8,309,480 58
Salmonella, nontyphoidal ‘ 1,027,561 644,786-1,679,667 11
Clostridium perfringens 065,958 192,316-2,483,309 10
Campylobacter spp. 845,024 337,031-1,611,083 9
Staphylococcus aureus 241,148 72,341-529,417 3
Subtotal o1
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Foodborne illnesses in USA:

Table 3. Top five pathogens causing domestically acquired foodborne ilinesses resulting in hospitalization

Pathogen Estima;cliilsi::lglﬁr;unTber 2 90% Credible Interval %
Salmonella, nontyphoidal ‘ 19,336 8,545-37,490 35
Norovirus 14,663 8,097-23,323 26
Campylobacter spp. 8,463 4,300-15,227 15
Toxoplasma gondii 4,428 3,060-7,146 8
E. coli (STEC) O157 ‘ 2,138 549-4614 -
Subtotal 88
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Foodborne illnesses in USA:

Table 4. Top five pathogens causing domestically acquired foodborne illnesses resulting in death

Pathogen Estimated er;;‘sls number of 90% Credible Interval %
Salmonella, nontyphoidal ‘ 378 0-1,011 28
Toxoplasma gondii 327 200-482 24
Listeria monocytogenes ‘ 255 0-733 19
Norovirus 149 84-237 11
Campylobacter spp. 76 0-332 6

Subtotal 88
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Listeria monocytogenes:

o o I o Po Do o

Gram-positive bacterium

Causative agent of listeriosis

Soil saprophyte & an invasive pathogen
RTE meats & dairy foods

Grows at refrigeration, resists to salts
Immuno-compromised populations

High fatality rate, 255 deaths per year
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Pan-genomic chip:
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Phillippy AM et al. 2009. BMC Bioinformatics 10:293
Deng X et al. 2010. BMC Genomics 11:500
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http://www.ncbi.nlm.nih.gov/core/lw/2.0/html/tileshop_pmc/tileshop_pmc_inline.html?title=An external file that holds a picture, illustration, etc.
Object name is 1471-2164-11-500-1.jpg [Object name is 1471-2164-11-500-1.jpg]&p=PMC3&id=2996996_1471-2164-11-500-1.jpg

Pan-genomic comparisons:
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Starvation stress response:

4 WEN ET AL.

12h
Late-log

B A
16 h
Stationary

C —

22 h
Early-death T‘

D s
41 h R
Late-death 'f

»iy,

E [

ILLINOIS INSTITUTE OF TECHNOLOGY

]

e
~
£
g

2,905,187 bp

Pt LT Ll

JI’/II

ApPL. ENVIRON. MICROBIOL.

214 h

Long-term

survival

— W Transiation Cell wall/ Carb and I y i

F LR Transcription Cell motility Amino acid transport and metabolism transport and catabolism
Replication, recombination and repair and transport and General function prediction only

7 1 8 h Cell cycle control, mitosis and meiosis Posttranslational modification, protein  C and Function unknown
Defense mechanisms turnover, chaperones  Lipid transport and metabolism Not in COGs

Long-teml Signal transduction mechanisms Energy production and { ion port and

survival

Wen J et al. 2009. App. Environ. Microbiol. 75:1581-8

Wen J et al. 2011. App. Environ

CIFSH

Microbiol. 77:5966-72

INSTITUTE FOR
FOOD SAFETY

AND HEALTH




Escherichia coli O157:H7

A Gram-negative bacterium

A Causative agent of hemolytic uremic syndrome
(HUS)

A No.3in causing bacterial foodborne illness

A >2,000 hospitalizations

A Linked to dairy foods, recently fresh produce

A Conserved genes but dynamic genomes

A Difficult for outbreak tracing back
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Re-sequencing DNA arrays:

Perfect match
Target DNA probe

Resequencing
probes

VA
¥ A

Tiling array probes 2 Reference genor’ne Test genome
1

Y
\
-

Stringent
hybridization

-— 1l {o= )
(/( |

— =

N
N\

AN

Small deletion * Point

il
i

mutations

Probe intensity ratios between reference and test
genomes are plotted against genome position

v

22 nucleotide

deletion

e 5 il Point mutations
o
®
> 200
Y )
- 20 .
= .
o 100 s .
Qo -
e
%

A GTA GT CGTA GTAC TAC TACG
Calledbases—4 C C A C G G T

Genome position (Mb)

Albert et al. 2005. Nat. Methods. 2: 951-953

l FS INSTITUTE FOR
FOOD SAFETY
FOA V' ILLINOIS INSTITUTE OF TECHNOLOGY Q I l AND HEALTH




SNP genotyping: crade 1 [,
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Salmonella enterica:

8. Typhimurium

S. Enteritidis

Gram-negative bacterium

0.22 um filter

No.1 bacterial foodborne pathogen

alf—alfa seeds

28% hospitalization & 35% deaths

Survives under low water activity ot

raw in-shell almond

Linked to eggs, peanut butters

Extremely heat resistant when dried

o P Po Do Do Do Io

Mechanisms largely unknown

raw egg shell
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Salmonella in peanut butter:

Peanut Butter A (30d)

Peanut Butter A (72°C)
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