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Background to conventional bacteriological approaches

versus big data -

- microbiological safety in food has traditionally
been monitored by making use of culture-
based phenotypic methods; detection
characterisation & identification -bed rock of
diagnostic bacteriology

- bacterial pathogens of importance to
public health are primarily studied at
the genus/species level and with no regard
to the context of the microbial communities from
which they came -microbiome

- high-throughput sequencing
strategies have heralded a seismic
shift -study these bacteria of importance to
human health and provided the opportunity to
re-write the risk assessment paradigm

- big data-based analysis is now a
reality upon which future food safety ,
risk assessment will be based - Whole genome sequencing
Precision Food Safety
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Precision food safety -

Genomics-based Genomics-based Genomics-based Risk assesment
phylogenetic and virulence and epidemiocloagical
taxonomic antimicrobial data

classification gene
identification

Evidence-based policies and procedures

—~———

Genomics-based surveillance and monitoring of policies and procedures

g\‘—gb k-

Genomic Metagenomic Epidemiological
data data data
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WGS-based analytics related to precision food safety -

o Identify source of food-borne outbreaks quickly -

o Whole Genome Sequencing (WGS) surveillance of
bacterial pathogens-tracking & tracing worldwide;

o Environmental monitoring;

o Elucidate features of importance to food safety
(protection of the consumer/brand reputation) and
food quality;

o Detection of food fraud-
o Species identification;
o Products of designated origin (PDO);

a Risk assessment —

o Using big (genome) data can we differentiate
between a (regulatory controlled) pathogen and
one that is

o This is the shape of risk assessment into the future
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Objectives-

O Development of harmonised SOPs
with project partners
Bacterial culturing
DNA purification and quality assessment
Sequencing protocol
Whole Genome Sequencing (WGS)
Q Evaluation of the performance -
exercise with 24 isolates
Q bioinformatics pipelines & SNP analysis
Q SARS-CoV-2 collaboration
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Schematic representation of the WGS
bioinformatics pipeline -
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Identification of the test bacterium based on WGS analysis -

identification and typing
Salmonella
ot | Strain MLST scheme ::fg:::: o |H1 (ic) |H2 (jB) ':':':'tmd
profile
1 CFS3535 | atpD(126) | fusA(73) | ginS(~116) | gltB(~111) | gyrB(~111) | infB(~112) | pps(~142) N.A. N.A.| N.A N.A. N.A.
2 CFS3536 | atpD(5) | fusA(1) ginS(3) ghtB(3) gyrB(5) infB(5) pps(4) N.A. N.A.| N.A N.A. N.A.
3 CFS3537 | atpD(126) | fusA(73) | ginS(~116) | gltB(~111) | gyrB(~111) | infB(~112) | pps(~142) N.A. N.A.| N.A N.A. N.A.
4 CFS3538 n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.
5 CFS3539 | atpD(5) | fusA(1) gin8(3) gltB(3) gyrB(5) infB(5) pps(4) N.A. N.A.| NA N.A. N.A.
6 CFS3540 | atpD(5) | fusA(1) ginS(3) ghtB(3) gyrB(5) infB(5) pps(4) N.A. N.A.| N.A N.A. N.A.
7 CFS3541 n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a| n.a n.a. n.a.
| .8 |crs3542] atoD(5) | fusA() | ans@3), | gtB(E) _| avB(®) .| _infB65) | pos4) [ _ NA _ [NA] NA_ | NA_[ NA
I 9 CFS4391 | aroC(15) |dnaN(70) | hemD(93) | hisD(78) | purE(113) | sucA(6) thrA(68) |7:210:e,n,z215|0-7| 210 | en,z15 Mbandaka .
10 | CFS4392 | aroC(15) | dnaN(70) | hemD(93) | hisD(78) | purE(113) | sucA(6) thrA(68) |7:210:e,n,215[(0-7| 210 | e,n,z15 | Mbandaka| |
I 11 CFS4393 | aroC(15) |dnaN(70) | hemD(93) | hisD(78) | purE(113) | sucA(6) thrA(68) |7:z10:e,n,215|0-7| 210 e,n,z15 | Mbandaka
1| 12 |CFS4394 | aroC(15) |dnaN(70) | hemD(93) | hisD(78) | purE(113) | sucA(6) thrA(68) | 7:z10:- N/A |O-7| z10 - N/A*
| 13 | CFS4395 | aroC(15) [dnaN(70) | hemD(93) | hisD(78) | purE(113) | sucA(6) thrA(68) |7:210:e,n,215|0-7| 210 |en,z15 | Mbandaka| ,
! 14 | CFS4396 | aroC(15) |dnaN(70) | hemD(93) | hisD(78) | purE(113) | sucA(6) thrA(68) |7:210:e,n,215|0-7| 210 | en,z15 | Mbandaka
I 15 | CFS4397 | aroC(15) |dnaN(70) | hemD(93) | hisD(78) | purE(113) | sucA(6) thrA(68) |7:210:e,n,z215|0-7| 210 | e,n,z15 | Mbandaka| ®
N 1_ 6_ CFS4398 aroC(1 5) dnaN{?D) hemD(93) r_lisl}('{aj_ L pErE_ﬁ _1 3? s_uc_A{?) _th_rA{Gi) | 7/ z‘I_ 0: :e.n, zi 5_ Cl? _ z_10_ i e,n,z15 hibanﬂaka .
17 F2151 abc:Z(?) bglA{S) cat(a) dapE(8) dat(6) Idh(37) IhkA(1) N.A. NA| NA | NA N.A.
18 F2152 abcZ(7) | bglA(6) cat(8) dapE(8) dat(6) Idh(37) IhkA(1) N.A. N.A.| N.A N.A. N.A.
19 F2153 abcZ(7) | bglA(6) cat(8) dapE(8) dat(6) Idh(37) IhkA(1) N.A. N.A.| N.A N.A. N.A.
20 F2154 abcZ(7) | bglA(6) cat(8) dapE(8) dat(6) 1dh(37) IhkA(1) N.A. N.A.| N.A N.A. N.A.
21 F2155 abcZ(7) | bglA(6) cat(8) dapE(8) dat(6) 1dh(37) IhkA(1) N.A. N.A.| N.A N.A. N.A.
22 F2160 abcZ(7) | bglA(6) cat(8) dapE(8) dat(6) 1dh(37) IhkA(1) N.A. N.A.| N.A N.A. N.A.
23 F2161 abcZ(7) | bglA(6) cat(8) dapE(8) dat(6) 1dh(37) IhkA(1) N.A. N.A.| N.A N.A. N.A.
24 F2166 abcZ(2) | bglA(1) cat(11) dapE(3) dat(3) Idh(1) IhkA(7) N.A. N.A.| N.A N.A. N.A.
-
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Inter-laboratory comparison of SNPs identified in the Sa/monella genomes -
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SARS-CoV-2 and food security -

e
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Pork Sample Types - WHO Food SARS-COV-2

Other Cuts

Bratwurst

Rashers/Bacon &
Pork Mince
Pork Sausages
Seafood Sample Types - WHO Food SARS-COV-2
o Oysters

Shrimp
Clams
Scallops

Frozen Fruit Sample Types - WHO Food SARS-COV-2

Blackcurrants

Pineapple B

Smoothie Mix

Mango e
Blackberries

Blueberries

Strawberries

Mixed Berries

Raspberries




Extending the diagnostic value of spent rapid antigen detection assay kits

in a meat processing plant (MPP) -

Transferin a 3) ml tube and
store for ransportation

70l AVL Cover with tape

Spent rapid antigen detection test
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SARS-CoV-2 identification
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Cluster 1

Cluster 2







O a harmomonised protocol for sequencing bacteria and viruses of
importance to food safety is established-

o SOPs established and shared for WGS of bacteria and viruses;
o validated protocols now in place;
o  harmonised interpretation of risk;

a Established laboratory links between EU and China based teams-
o working relationships in place with CFSA; HKPU;

o collaorations will extend beyond the project lifetime though various
joint events planned;

o risk assessment -
o Demonstrated potential to use big to assess risk to human health
thereby defining
o future shape of risk assessment based on harmonized genome
analysis

e
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www.euchinasafe.eu

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement No. 727864 and
from the Chinese Ministry of Science and Technology (MOST).

Disclaimer: The content of this presentation does not reflect the official opinion of the European
Commission and/or the Chinese government. Responsibility for the information and views expressed
therein lies entirely with the author(s).
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