ITANEIIIXTHMIO OEX2AAIAY

«Apaoeig tov [Mavemiotnpiov OecooAiNg GTOV TOHEN TNC
a&LOAGYNGTC EMKIVIUVOTITAC OTO TANIGLO AEITOUPYIOC TOU
diktUov opyaviopuwv tov apBpov 36 tng EFSA»

To Omics otV aoPAAELN TV QAIEUTIKOV TPOIOVTWV: 1) XVAYKI] YIX
aAAay€g otV ekTipunon emikivOuVOTTHC KOl OTO KXVOVIGTIKO
mAaioto yia tpo@iuoyevi) maboyova kot AMR

D. . [MapAardvn
AvamA. KaOnynrpia I1.0.

Expert in Omics for Farm-to-Fork Food/Seafood Safety and Quality

Adproa, 2026
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Microbial Spoilage
s
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At the same time...
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Research & Extension

Funding - Research - Extension: Exploit the knowledge for the benefit
of stakeholders

Research & Extension Schools and workshops

Curricula & Training

funding resources
modules

FOOD 2030
PATHWAYS FOR ACTION
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Next generation hazards monitoring

The concept was first recommended by Dr. Parlapani to the EU/projects planning in 2016 and to the
USA in 2018. In 2023, she was invited by the U.S. FDA to present this concept as an expert speaker

Regulation updates  Research

Extension

The Concept

F—Apply OMICS/NGS research tools to reveal potential hazards and sources of contamination
along the entire food value chain

-Perform Risk Assessment of the new findings (via OMICS/NGS)

—

—

-Develop and rolling out a HACCP program based on the new findings (via OMICS/NGS)

-Update guidance and Standards based on the new findings (via OMICS/NGS)

=

-Educate safety managers on these updates
-Educate food safety analysts on ‘upgraded’ lab-based analysis

-Teach Good Hygiene Practices (GHPs), Standard Operating Procedures (SOPs) and Sanitation
Standard Operating Procedures (SSOPs) to control and prevent hazards

“Educate workers, producers and distributors to apply GHP, SOPs and SSOPs actions



Tackle safety problems in food industry

Reveal hazards & their
sources

RISK ASSESSMENT

Reveal all microbial potential hazards
and sources of contamination using NGS

!

Update guidance & Standards
based on NGS findings

STAKEHOLDER

ia O i bmm-m .czﬁ”’ﬁ.‘-

INVESTORS SOCIE EGULATORS  SuPPLIE

Educate all on new findings

Stop food losses

Measure & evaluate
risks from farm to fork under various
temperatures, oxygen, etc. conditions
simulating climate change

v

Develop Al applications to assess rapidly
hazards and sources of contamination to
control them

U

Update the guidance of hazards and their
control based on NGS findings to ensure

safety

Develop manuals for sustainable food systems

v

Educate stakeholders

AV

Produce safe foods HOPE

Minimize food losses  isajyourex




Why NGS vs others?
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Traditional Microbiology

> We find less than 1% of the total
microbiota present in an
environmental sample (or higher in
food samples)

- laborious and time-consuming

- many fish spoilage microorganisms cannot grow on
some general growth media

- might not allow stressed or sublethally injured cells to
recover and grow on selective media

Molecular Microbiology (other than

NGS)

> We find fish microbiota able to grow
on culture media (culture-dependent)
or the dominants present in a sample
(culture-independent)

They allow a deeper and clearer picture about
microorganisms existing or dominating in seafoods,
compared to the classical ones, but none of them have
allowed a full description of the microbiota present in a
sample (e.g. finfish, shellfish).

NGS based Microbiology

> We find all microorganisms or genes
present in a sample - a full description
of the microbiome directly from the
sample

- Rapidly sequence whole genomes

- Deeply sequence target regions

- Utilize RNA sequencing (RNA-Seq) to discover novel
RNA variants

- Utilize RNA sequencing (RNA-Seq) to quantify
mRNAs for gene expression analysis

- Identify unknown/novel pathogens and spoilers

¢ Identify known spoilers and pathogens

NEXT GENERATION

SEQUENCING P
x

AN INTRODUCTION
3 '\~
r-r -

=_ - kil ||
-E‘J‘ o
HiSeq 2000/ 250(] GSFLX+

lonPGM MiSeq
lon Proton
HiSeq X Ten

Identify unknown spoilers and pathagens




Nwg Ta Omics unooTnpifouv To Microbiological Risk Assessment
oTa TPpOPIHa

Stadio MRA Ti npoo@épouv Ta Omics Mg Bonba oTnv exTiunon
KIvOUuvou

WGS, genomics — Tautonoinon

naboyovwv o€ €ninedo OTeEAEXOUC -  AKPIBEDTEPOG EVTONIOHOG KIVOUVWY,
avixveuon yovidiwv naboyevelag &  peiwon Wweudwv evOEiEewv

avToxng

1. Hazard Identification

Transcriptomics, proteomics —

2. Hazard Characterization KaTavonon pnxaviopwv eniBiwong,  PeaAIoTIKOTEPN €KTIiUNON
(Dose-Response) stress responses, virulence HOAUOHATIKOTNTAC Kal 0oBapoTnTag
regulation

Metagenomics — avaiuon
MIKpOBIOUATOG TPOPINwWV &
enmpaveiwv - WGS yia 1xvnAatnon
nnywv

AKpIBECTEPN EKTIUNON €KkBEONG,
EVTONIONOG 00wV €NIPOAUVONG OTNV
napaywyn

3. Exposure Assessment

Evowpatwon omics o€ npoBAenTikG Meiwon aBeBaldotTnTag, nio a&idonioTeg

4. Risk Characterization . : . . .
HovTeAa - machine learning NPoBAEYEIG KIVOUVOU




T1 npoo@Epouv Ta Omics oTro Microbiological Risk Assessment?

1. AkpIBEoTEPOG evTONIONOG naBoyovwv (Hazard Identification)
« HyovidiwpaTikn (WGS) eniTpénel TauTonoinon naboyovwyv o€ €ninedo oTEAEXOUC.

. Avayvwpilel yovidia naBoyeveiag, To€ivwv, avToxng kai BiwoigoTnTac.
& 'ETo1 npoodiopi{oule nolia OoTEAEXN anoTeAouv nNnpayHartiko kivoéuvo yia Ta Tpo@iuda.

2. AvixXveuaon TnG NPoEAEUONG Kal TWV 0d®WV ENIHOAUVONG

« H perayovidiwpaTikn BonBa va evronioTouv ol NNYEC HOAUVONC OTNV NApaywyn, Jeranoinon,
anoBnkeuaon Kai Alavikn.

« WGS eniTpEnel oUYKpION OTEAEXWV ANO TPOPIPA, NepIBAAAoV Kal kpououaTa.
& Msiwveral n aBeBaioTnra oro exposure assessment kai evronilovrail kpioiua
onueia eEAeyxou (CCPs).

3. Karavonon Tn¢ cupnepipopac naboyovmyv oTa TPOPIHa

Me transcriptomics / proteomics / metabolomics:
. dlepeuvwvTal ol anokpioeic naboyovwy os pH, Beppokpaacia, aAdTi, ouvTnpNnTIKa, Enpavaon

« KaTtavoouvTdl gnxaviouoi enifiwong Kal UNOAEIMPATIKAG avanTugng
&r AUTEG o1 nAnpo@opiec BEATIWVOUV Ta npoBAenTikG HovTEAa pikpoBiakng
avanrué&ng.

4. BeAtiomon TnGg Dose-Response eKTiHNoONG

« Omics dedopueva anokaAunNTouVv NApAyovTeC Nou ennNPealouVv HOAUCHATIKOTNTA Kal BIWCINOTNTA
(virulence expression, stress adaptation).
& KaAutepn ekTipnon Tou nooo enikivouvn givai yia doBeioa 300N PHIKPOOPyavioUoU.




Ti1 npoo@Epouv Ta Omics oro Microbiological Risk Assessment?

5. PeaAioTIKOTEPN EKTipNoN €ékBeong (Exposure Assessment)

« MeTayovIOIWUATIKEC AVAAUOEIC OEiXVOUV TN oUVOEON TOU HIKPORBIWUATOC TPOPIHWV KAl NWE
auTo KaTaoTEAAEl 1 euvoei Nnaboyova.

« Omics dedopeva deixvouv TNV enigovn naboyovwy o€ eNIPAveg, vepod, EE0NAICHO Kal agpa.
& MpoodiopileTal pe peyadAUTEPN akpiBEla NOCO CUXVA KAl O TI ENiNeda PNopeEi
va eKTEOEI 0 KATAVAAWTAG.

6. TaxuTepn kal nio a§ionioTn ENITAPNOT TPOPIHOYEV®WV ENISNHI®OV

« Omics eniTpenouv real-time ocuoxETION KPOUOHATWY, TPOPINWYV KAl EYKATAOTACEWV
napaywyng.
& FTpNyopoTEPN anokpion KAl NEPIOPICHOG ENISNHIWV.

7. EvoopaTtwon o€ HOVTEAA kal peEiwon aBeBaioTnTac oto MRA

. Ta omics napexouv dedopeva nou TpoPodoTouV HadnuaTika Kal NPoBAENTIKA HOVTEAQ
KivOoUvou.

« Meiwvouv Tnv aBePaloTnTa og OAeG TIG Ppaceig MRA.
r Napayeral nio a&ionioTn KAl ENICTNHOVIKA TEKHNPIWHEVN EKTIPNON KIVOUVOU.




Enhanced Risk Assessment

e |dentify Contamination Sources
e Understand Microbial Behavior

o Detect Emerging Hazards

Key Legislative Upgrades

o Update Guidelines & Standards '
e Ensure Data Reliability

* Support Proportional Actions
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Use Omics/Next Generation Updating the guidance &
Sequencing to reveal Standards based on new
potential hazards findings

Promote Economy &
Create New Sources of
Growth

Improve food systems
& Create Sustainable
Environments

|
|
Sustainability
& One Health e
EOn €O ®) |
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LIFE

One Health W Plants

Sustainability
Economic |
Sustainablility |

Environmental |
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PRODUCTION = NUTRITION ENVIRONMENT
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3 Pillars of Sustainability




Epyaotiipio Eptropiag kai TexvoAoyiag AAIEUTIKWYV MNpoidvTwy Kal Tpo@ipwyv

Iwavvng X. MnoClagng DPwtevn . IagAanavn

KaOnyntc ILG. AvanA. Kadnynroia ILO.
AtevOuvrtr)c Egyaotngiov
«World’s Top 2% Scientists List» yia Ta €Tn «World’s Top 2% Scientists List» yia Ta étn 2022,
2020, 2022, 2023, 2024 aAAd Kal yia TO 2023, 2024 (field: Food Science/Microbiology)
ouUvoAo Tng kapiépag 2023-2024
(field: Food Science/Microbiology) Invited by FDA to speak as expert of Next Generation

Sequencing (NGS) for seafood safety and quality in IAFP

EBVIkG EKTTpOoWTTOq & UEAOG GUVTOVIGTIKOU annual meeting, 2023 (USA)

oupupouAiou WEFTA
e Editor (Food Microbiology Section), The Microbe, Elsevier

. . [ Taylor &
Editor: Foods, Journal of Aquatic Food Product & Journal of Aquatic Food Product Technologyaiesgy

Tesralle Francis.
Editorial board: Scientific Reports, Food Scientific Consultant in actions of high schools from
Microbiology Greece & Uganda that contributed to winning:

(i)  First Innovation Award 2021 — FAO
Aglohoyntric EZYA yia @opeic TTioToTToinong (i)  First Prize in the Panhellenic Social Innovation
Q0o @AAEIag TPOPINWYV Competition (SIR) of Junior Achievement Greece

(iif)  First Prize in the World Final Social Innovation Relay
Global Final 2022
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