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1. Foodborne QOutbreaks Trend in Korea
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1. Foodborne Outbreak Trend in Korea
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Foodborne Outbreak Trend

Foodborne outbreak increases and decreases repeatedly every year.

In particular, foodborne outbreak in schools significantly changes
the total number of foodborne outbreak cases.
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Trend by Causative pathogens

* No. of cases : The number of Norovirus cases is the highest.
* No. of patients : The number of pathogenic E.coli patients is the highest.
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The relative trend of Causative pathogens

« The relative trend of occurrence shows that Vibrio parahaemolyticus,
pathogenic £coli and Salmonella spp. have an increasing trend

 norovirus continues to occur.
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Occurrence Pattern by Season and Causative Pathogen

Constant pattern shown by season and causative pathogens

* C. perfringens (spring, autumn), Campylobacter, pathogenic £.colj, Vibrio parahaemolyticus
(summer), Norovirus (winter)
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Foodborne Outbreak Occurrence Pattern (by place)

- (No. of cases) Restaurants (62%) and (No. of patients) schools (43%)
with many number of people who take school meal at a time.
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2. Foodborne outbreak Investigation
and Establishment of DB for Characteristics
Analysis
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Structure of Foodborne Outbreak Investigation in KOREA

MFDS (Headquarters)

» Coordinate the investigation of causes of food poisoning and conduct tracking.
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Process of Foodborne Outbreak Investigation

[ Identify foodborne ]

bacteria
| - N
. \ . ‘/” % N
WY @ Vi iry
. l & | 4
|
Separation ;
ik F@ir frorrr)l ol Identify foodborne
patients (feces, samples R
h etc.)
@/"' 7075 80 85 9095 100
LLLLLL
Outbreak of [ Identify food that causes ] 10 e
food poisoning food poisoning m -
Food A .- — J_H*W
el . X . | | “]l i -
*@ N L i e
\\j Ly ' ' n NELE
: j ' ’ ..'“ NBARYR

s

Match between
patient/food separated
strains

Suspicious food that may Separation :‘?)f):IttI)?rne - Homology comparison
cause foodbome outbreak from food athoqen (PFGE, etc..)
(preservative food, etc) P 9

Causative
food




Need for Characteristics Analysis and DB for Foodbome Pathogen

[ Identify foodborne ]
pathogen
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Korea Integrated Pathogen Information Network (KIPIN)
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Foodborne pathogen Resources Center
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3. Foodborne Outbreak Investigation
through WGS Analysis

—



Establishment of Genome DB

v Establishment of genome DB: identify and analyze genome-level information on foodborne
pathogens that are found in domestic food.
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Genome Homology Analysis- Sa/monella

SNP-based genome homology analysis results for 54 strains separated from 5 foodborne
outbreak cases caused by Sa/monella between 2014 and 2018.

Ja7eas Table. No. of SNPs per case
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Genome Homology Analysis- Pathogenic Ecoli

SNP-based genome homology analysis results for 52 strains separated from 5 foodborne
outbreak cases caused by Pathogenic £ co/i between 2013 and 2017.
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Genome Homology Analysis- Listeria

SNP-based genome homology analysis results related to 4 strains separated from Listeria
monocytogenes foodborne outbreak cases and 16 strains separated from monitoring and
standard specification test in 2018

1011583

Table. No. of SNPs per case
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Summary of Genome Homology Analysis Results

Type Food Poisoning ﬂ)' of S.NPS in No. of SNRSR
an accident between accidents
Salmonella A 2016 Gyeongnam <14 29989~31892
Salmonella B 2016 Gyeongbuk <20 30021~31591
Salmonella C 2014 Gangwon <16 31571~31892
Salmonella D 2014 Jeonnam <17 43~31571
Salmonella E 2018 <17 43~31573
Pathogenic E.coli F 2014 Jeonnam <11 20272~20404
Pathogenic E.coli G 2013 Incheon <15 8687~20302
Pathogenic E.coli H 201 S&mmmh <11 16086~20404
Pathogenic E.coli I 2017 Chungbuk <8 8687~20272

Listeria J 2018 \ <3 865~52624 /

— -

MFDS SNPing was applied to utilize homology analysis method. It is
a necessary to expand and validate more foodborne pathogens for SNP-
based genome homology analysis.




Foodborne Pathogen Genome Network

Foodborne Pathogen Genome Network

( Genome DB ) ( Analysis system )

WGS data GUI-based
Standardize & Transfer

[Total genome information: 1,000 (‘18) — 3,000

(‘19) — 5,500 (‘20) — 8,500 (‘21) —
12,000 ('22)]
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Analysis Reports

- ldentification of causes of foodborne disease
- SNPing and Clustering

\ J
4 \
Genome characterization

- Comparative genomic analysis
- Virulence marker search
- Domestic vs Foreign isolates comparison

\
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Domestic researchers
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Database expansion for foodborne pathogen using
metagenomic analysis pipeline
v’ Application of metagenomic sequencing to Food Safety

Food samples
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