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Program

Monday, June315t 2021

9:00

9:20

9:35

9:50

10:05

10:20

10:35

11:00

11:15

Welcome

Opening of the42"d Mycotoxin Workshop
Hans-Ulrich Humpf, Organizing Committee, University of Minster
Manfred Gareis, President of the Society for Mycotoxin Research

Biomonitoring 1: New developments in the field of human biomonitag of
mycotoxins, ChairsG. H. Degen, M. De Boevre

Multiple mycotoxin exposure and risk assessment among a rural Pakigtapulation
by human biomonitoring approach
Lei Xia, Hifza Rasheed, Michael Routledge, Hang Wu, Yunyun Gong

Biomarkers of deoxynivalenol (DON) and its modified form DON-3gkide (DON-
3G) in humans

Qinghua Wu, Ying Deng

Ochratoxin A and citrinin in serum of blood donors
Alexandra Jaus, Peter Rhyn, Max Haldimann, Céline Fragniére Rime, Judith Jenn
Otmar Zoller

Mechanic protection gloves used in waste sorting industry: suitabsepassive
method to sample for fungal burden

Carla Viegas, Marta Dias, Beatriz Almeida, Anita Quintal Gomes, Magdalenagkyal
Robert Kosicki, Jan Grajewski, Susana Viegas

Exposure assessment of the Portuguese population to multiple mycotoximshuman
biomonitoring study

Carla Martins, Ricardo Assuncgéao, Arnau Vidal, Marthe De Boevre, Sarah De Saec
Duarte Torres Torres, Ana Goios, Carla Lopes, Paula Alvito, Carla Nunes

Coffee break

Analytical Developments: Recent developments in the field of mywah analysis
Chairs: S. De Saeger, M. Sulyok

SPONSOR: CrossT®NXon dispersive SPE clean-up for LC-MS/MS multi mycotoxin
analysis in different matrices
Frederik, N. Wuppermann, Uwe Aulwurm, Angelika Kopf

Online SPE-UHPLC-MS/MS for rapid and sensitive analysis of oxmetin urine

Jessica Schmidt, Benedikt Cramer, Paul C. Turner, Rebecca Stoltzfus, Jean keyH
Laura E. Smith, Hans-Ulrich Humpf
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11:30

11:45

12:00

12:15

13:00

13:15

13:30

13:45

14:00

14:15

The magic of in-sample calibration: Matrix-matching eveansgple
Wiebke Derz, Paul Elsinghorst

To filtrate or not to filtrate t does it make a difference?

t A case story o\lternaria metabolites

Hannes Puntscher, Georg Aichinger, Elisabeth Marga § o] <]Av WCR&d& v
Benedikt Warth, Doris Marko

Deoxynivalenol quantification of single wheat kernels by neafrared hyperspectral
imaging
Antoni Femenias, Antonio J. Ramos, Vicente Sanchis, Sonia Marin

Lunch break

Biomonitoring 2 / Indoor: Human biomonitoring of mycotoxins and expasuhrough
indoor environments, Chairs: Y. Gong, Ch. Gottschalk

SPONSOR: Mastering complex samples: Simultaneous analysis obafiatand
sterigmatocystin using a NEW immunoaffinity column sample prephniC

Nancy Collette

Experimental archaeology reveals potential health risk in andi@opulations due to
storage mycotoxins
Jean-Michel Savoie, Eric Yebdri, Sylvain Chéreau, Francis Fleurat-Lessard, Jér
Cécile Dominguez

Mould infested building materials: A novel method for mycotoxiuantitation using
UHPLC-MS/MS

Viktoria Lindemann, Tim Schleiner, Benedikt Cramer, Hubert Fels, HarsHllmpf

Gliotoxin: promising indoor microfungal mycotoxin dust-contaminati hazard
marker as well as human biomarker foAspergillus infection correlating with
neurological disease and multiple immune deficiencies

Irene Hanchett Grant, Noemi Olivo, Jake Geller, Herman Sabath, Harriet Maria An

Assessment of multi-mycotoxin exposure in a rural county of Chile toynary
biomarker determination and association with food consumption

Claudia Foerster, Gisela Rios-Gajardo, Carlos Maldonado, Sandra Cortés, C
Ferreccio

Coffee break
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14:30

16:00

Short Analytics: Poster-style presentations on analytical developments
Chair: B. Cramer

Occurrence of mycotoxins in winter cereal varieties
Robert Kosick) D P o v dA Epul IU ES}el Zp 11U W A s

Multi-mycotoxin occurrencein dairy cattle and poultry feeds from Machakos towr
Kenya

David Chebutia Kemboi, Phillis Emelda Ochieng, Gunther AntonissenCgiskels,
Sheila Okoth, Johannes Faas, Barbara Doupovec, Erastus K. Kang'ethe, Ma
Scippo, Johanna Lindahl, James K. Gathumbi

Mycotoxin survey in feed materials and feeding stuffs in Padiain years 2015-2020
DP ov dA Eul lU W A sRobeR KpsiokiAlah| Grajewski

Multiple mycotoxin contamination in rice and wheat samples calted from rural
Pakistan
Lei Xia, Hifza Rasheed, Michael Routledge, U Ling Liew, Ka Lau, Yunyun Gong

Aflatoxin M1 in cheese marketed in Serbia
ANy E : NehadW}%}AU D]Jo] <]JAI}A o}“U E P v >ip
Aflatoxin M1 in Europe between 1990-2018
Andreia Vaz, Filipa Mour&o, Patricio Costa, Paula Rodrigues, Armando ¥enanci

Mycotoxins and bacterial pathogens in organic cereal-based infimatds
Christina Rehagel, Omer Akineden, Ewald Usleber

Development of an LC-MS/MS method to monitor mycotoxin-mixturesnifaint feces
Magdaléna Krausova, Dominik Braun, Lukas Wisgrill, Benedikt Warth

Screening determination of ochratoxin A in spices availabletbe Czech market usin
EIA method coupled with immunoaffinity columns
Darina Pickova, Jakub Toman, Veronika Frkova, Vladimir Ostry, Frantisek Malir

Prevalence of mycotoxigenic fungi and mycotoxins in figs
‘UEP]S :}A 1] v&U s]}o & ojul}v] v&U E}v]ue |
" Epo]eU 'Jvd E& s ] Juo] v&U ZJuAC <« & ol pel

Dietary supplements based oRpilobium parviflorumas a source of mycotoxins?
/IAlv__s3CvU D P o v dA Eul |

Prevalence of secondary metabolites from lichenized fungi in the indeovironment
Michael Sulyok, Gianni Rossini, David Lark, Rudolf Krska

Three Fit for Purpose Sample Preparation Methods for the Determioatdf Aflatoxin
M1 in Milk and Infant Formula with the QSight® LC-MS/MS

Derek Joseph Mattern, Aristide Ganci, Phillipe Boniteau, Jingcun Wuy Tyrdilhario,
Feng Qin

Determination of Twelve Mycotoxins in Foods by Stable Isotope lu LC-MS/MS
Aristide Gandéj Derek J. Matterfy Phillipe Boniteat) Jingcun WY Tyrally Ordinari
Feng Qif
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14:30

16:00

Short Miscellaneous: Poster-style presentations: climate - occurren@gocessing,
Chair: H.-U. Humpf

SPONSOR: Mycotoxin analysis via Polytox air sampler
Carolin_Hintermeier, Andreas W. Hiittl, Christoph H. Haselbeck, MeysamahPsi,
Markus M. Hefele, Jes Johannsen

Influence of interacting climate change abiotic factors on growtaflD and aflR gene
expression and aflatoxin B1 production byspergillus flavusstrains in vitro and on raw
pistachio nuts

Alaa Baazeem, Alicia Rodriguez, Angel Medina, Naresh. Magan

Aspergillusfrom grapes: ochratoxin A risk in relation to climate change sceosuri
Carla Cervini, Giancarlo Perrone, Angel Medina, Naresh Magan

Effect of temperature related to dried fig drying on growth, ge expression anc
aflatoxin production by anAspergillus flavusstrain

Ana Isabel Galvan, Alicia Rodriguez, Margarita Lopez-Corrales, Manuel Beacadiila,
Santiago Ruiz-Moyano, Antonio Jesus Galan, Maria Vazquez, Maria de Guia Cordo

The accumulation of deoxynivalenol in spring wheat grains iafluenced by the water
activity and incubation time
AMP]1S v Al ] v&U Al ] BE& "pu% E}v] v&

Diversity of extremotolerantAspergillus nigelisolates based on their extrolite profiling
Sanja Nosalj, Elena Pieckova, Alexaraliar} v} A] } A

Risk of changes in nutritive value and mycotoxin concentrationniraize grains during
storage

Eimantas Venslovas, Yuliia Kochiieru, Audrone Mankeviciene, Sigita Janakmidse)e
Merkeviciute-Venslove

Improving the health of fattening piglets by the use of mycotios risk management ir
feed

Violeta Baliukoniene, Bronius Bakutis, Asta Bobin, Jurgita Jovai§amnare Vaiciuliene
Rimvydas Falkauskas, Gediminas Gerulis

Application and catalytic mechanism of amphiphilic laccase nanoflowethe aflatoxin
B1 degradation in peanutib

Tianying Lu, Xiaoyang Li

The variation of deoxynivalenol, 3-acetyl-deoxynivalenol and @8etyl-deoxynivalenol
contamination during baking

Yuliia Kochiieru, Audrone Mankeviciene, Jurgita Ceseviciene, Eimantas Venslova
v Al ] v&
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14:30

16:00

Targeted inoculation withFusarium culmorum The determination ofFusariumtoxins
during the malting process
Eva Maria Biehl, Michael Rychlik

Prevalence of glycosylated trichothecenes in oats
Jens Chr. Meyer, Inga Hennies, Michael Sulyok

Stevia rebaudianat healthy supplementation or risk area?
/[Alv __s3CvU D P o v dA Eul |

The risk from the presence of mycotoxins in dietary supplements basaedEchinacea
purpurea
Gabriela Pilarskdl D P o v dA Eupul |

The usability of herbal plants extracts to reduce mycotoxins concetitnas in maize
silage

'lvd E& s ] ]uo] v&U pEP]S :}A ]“] v&U E}v]pe ullpd
" Epo]*U s]}o § ojul}v] v&

Short Toxicology 1: Poster-style presentations on toxicological research,
Chair: M. Esselen

Deoxynivalenol (DON) induces apoptosis and autophagy in normakfaie epithelial
cells via inhibiting PI3K-Akt-mTOR

D 38 :u-3CyKaroihh Kowalska, Kinga Anna Urbanek, Dominika Ewa Habrc
'@ ICwel U < ulo }u]wel U Pv] Il -Qievielsh&] *3}A-]

Deoxynivalenol affects steroid hormones production in prostate canceisce
Kinga Anna Urbanddk < E}o]v <}A o<l U < u]o } u ] wislabbwska-
'@ ICwel U D ES :ps3Cv <}I] sU PvlCiddieltky W] 38}/

DON sensitize prostate cancer cells to apoptosis caused by TRAIL
Dominika Ewa HabrowskasE ICwel U < E}o]v <}A o«l U D ES :pu-
h@& v IU < u]Jo Ju]lwel U Pv] Il tCiesieMki «S}A-|

ERt participates in AOH- induced oxidative stress in the non-small kelg cancer cel
line A549

Karolina Kowalskd D ES§ :pe3Cv <}I] sU <]vP vv hE& v IU-

'@ ICwel U § ZUE EIU < u]Jo }ulwelowsk@Ciesidlskat v W]

Transfer of the neurotoxin penitrem A and penitrem E acrose thiood-brain barrierin
vitro
Maria Hahn, Matthias Behrens, Svetlana A. Kalinina, Hans-Ulrich Humpf
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Exploring the mechanistic source of DNA-damaging and the endeceffects of a
naturally occurringAlternaria toxin mixture.
Georg Aichinger, Dino Grgic, Julia Beisl, Elisabeth Varga, Doris Marko

Interspecies differences in kinetics for intestinal microbiotaediated metabolism of
3 aetyl-deoxynivalenol and5-acetyl-deoxynivalenol

Jing Jin, Fuguo Xing, Karsten Beekmann, Marta Baccaro, Albertus Spenkelink,
M.C.M. Rietjens

Impact of co-exposure to the mycotoxin deoxynivalenol and theacterial toxin
cereulide on intestinal barrier integrity and toxin uptake in huen intestinal cells

Julia Beisl, Elisabeth Varga, Dominik Braun, Benedikt Warth, Monika Ehlitg-Sobrgia
Del Favero, Doris Marko

Comparative description of the effects of aflatoxin B1, versicoloArand
sterigmatocystin on the global transcriptome in intestinal cells
Carine Al Ayoubi, Imourana Alassane-Kpembi, Thierry Gauthier, Olivier Puel, Laura

How maternal exposure to aflatoxin B1 impacts the development abgeny intestinal
immune system
Patricia Bastos-Amador, Elsa L. Duarte, Paula Alvito, Ricardo Assuncdo, Manuela F

Determination of pharmacokinetic parameters of efavirenz andlagoxin B1: An
approach to unravel possible Interactions

Orphélie Jacqueline Lootens, An Vermeulen, Jan Van Bocxlaer, Sarah De Saeger
De Boevre

Prevention of combined effects of aflatoxin B1 and ochratoxin A digtary byproduct
antioxidants on protein expression of cytochrome P450 enzymes ingpiglliver and
kidney

Roua Gabriela Popestt v] o D GE]JvU /}v o] f & vpU N EP
Dinischiotu

Influence of selected mycotoxins on the metabolic profile of HepG2 cei;g HILIC:
MS/MS
Andrea Gerdemann, Matthias Behrens, Melanie Esselen, Hans-Ulrich Humpf

Biological detoxification of DON: adsorption, biodegradation or bot®?rapid, simple
and inexpensive method for evaluating biodegradation only
B. Borras-Vallverdu, A.J. Ramos, S. Marin, V. Sanchis, JJ. Rodriguez-Bencomo

10
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Tuesday, Junes12021

9:00

9:15

9:30

9:45

10:00

10:15

10:45

11:00

11:15

Toxicology 1: New insights into the toxicity and mode of action of mycotoxs,
Chairs: D. Marko, M. Esselen

Emerging mycotoxins trigger ferroptotic cell death in a fishirpary cell model by
affecting oxidative phosphorylation
Sofie Sgderstrgm, Liv Sgfteland, Kai Kristoffer Lie

Investigation of exposure to mycotoxins as possible carcinogens
Liesel Claeys, Inge Huybrechts, Marthe De Boevre, Claire Renard, Marie-Pierre C
Beatrice Fervers, Marc Gunter, Sarah De Saeger, Michael Korenjak, Jiri Zavadil

Antifungal activity of fermented and unfermented rooibos arttbneybush extracts
againstFusariumspecies
Beauty Omoruyi, Mariska Lilly, Wentzel Gelderblom

Toxicological evaluation of selected mycotoxins using the Zebrafigiuel system
Victor Kagot, Marthe De Boevre, Paul Coucke, Hanna De Saffel, AnaytV8haila
Okoth, Sarah De Saeger

Mitochondrial toxicity and changes to cellular bioenergetics Bysariummycotoxins -
alternate mechanisms of action
Naeem Sheik Abdul, Jeanine Marnewick

Coffee break

Toxicology 2: New insights into the toxicity and mode of action of mycotors

K ZE S}AE]v E%}touE& Jv U 1 C % SZ}o}P]]le0 o ]Su:
brain in vitro andin vivo

Ariane Vettorazzi, Maria Izco, Elena Gonzalez-Pefias, Adela Lopez de cerain, Lyd
Alvarez-Erviti

On the estrogenic activity of alternariol and its dibenzopyrone scaffold: a target
fishing study to mine novel biological targets
Luca Dellafiora, Daniele Del Rio, Gianni Galaverna, Chiara Dall'Asta

CombinedAlternaria alternata toxins activate the aryl hydrocarbon receptor pathwa
and alter the colonic immune responsa vitro

Julia Hohenbichler, Georg Aichinger, Veronika Spindler, Gudrun Péiidkegel Rychlik,
Giorgia Del Favero, Doris Marko

12
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11:30

11:45

12:00

13:00

14:00

Ribosome inhibition induced by deoxynivalenol exacerbates DNA daneagesed by
various mutagens

Marion Garofalo, Delphine Payros, Eric Oswald, Jean-Philippe Nougayrédeg Isabe
Oswald

In vitro interactions ofAlternaria mycotoxins with the gut microbiota: a bidirectional
relationship

Francesco Crudo, Georg Aichinger, Jovana Mihajlovic, Elisabeth Varga, Luca Dell
Benedikt Warth, Chiara Dall'Asta, David Berry, Doris Marko

Lunch break

Short Biomonitoring: Poster-style presentations on biomonitoring research,
Chair: H.-U. Humpf

"Z S & uC }S}Hnpwkddge and behavioral aspects regarding mycotoxing
a German student sample
Mara-Michelle Wagner, Florian Pauli, Juliane Christ, Katherine Mufioz, G&besd

Dietary exposure to aflatoxins in European countries and the associatadden of
disease
Carla Martins, Susana Viegas, Ricardo Assunc¢ao

Early-life exposure to aflatoxin B1 and associated effects on gutcrobiota:
preliminary results under earlyMYCO project

Inés Silva, Elsa L Duarte, Patricia Bastos Amador, Manuela Ferreira, Ricardo A:
Cétia Salvador, Ana Teresa Caldeira

earlyMYCOt a mother & child cohort in Portugal to assess exposure to mycotoxins
Carla Martins, Ricardo Assunc¢éo, Débora Serrano, Marthe De Boevre, S&abdgeg
Paula Alvito, Cristina Vidigal, Elisabete Lamy, Carla Nunes

earlyMYCO: Assessing the risk associated to the early-life expogungycotoxins
Ricardo Assuncdo, Carla Martins, Baltazar Nunes, Sénia Namorado, Susana Si
M. Pires, Paula Alvito

Human biomonitoring of multiple mycotoxins in biological samples Bobrtuguese
Z EoCDz K Zandjéhid ffairs

Lia Visintin,_Maria Garcia-Nicolas, Ellen Dhondt, Carla Martirsd®iéssuncao
Débora Serrano, Paula Alvito, Cristina Vidigal, Elisabete Almeida, Carla SamaésDe
Saeger, Marthe De Boevre

Human biomonitoring of mycotoxins under HBM4EU: update on key outputs
Paula Cristina Alvito, Ricardo Manuel Assuncéo, Lola Bajard, Hans MolM&diris,
Marcel Mengelers, Sonia Namorado, Elsa Vasco, Annick van den Brand, Susane
Maria Joao Silva

13
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13:00

14:00

Exposomics study in rural Burkina Faso: Experimental design farsgecimen
collections

Yuri Bastos Moreira, Trenton Dailey-Chwalibdg, Laeticia CelinePatiégk Kolsteren
Carl Lachat, Sarah De Saeger, Marthe De Boevre

Human biomonitoring of multiple mycotoxins in the Spanish populaii assessmeni
of exposure in plasma samples

Beatriz_Arce-Lopez, Angel Irigoyen, Reyes Lépez de Mesa, Elena Lizarrag;
Gonzélez-Penas

The presence of ochratoxin A in breast-milk, urine and serum of lactatingemwom
Karolina Ropejko, MB o v dA Eul |

Short Fungal control: Poster-style presentations on fungal control and ntgxim
formation, Chair: S. Kalinina

Antifungal and anti-aflatoxigenic properties of differérorgans ofCannabis sativa..:
Relation to phenolic content and antioxidant capacities
Anthony Al Khoury, Ali Atoui, Richard Maroun, Jean- Denis Bailly, Andre Khoury

Aflatoxin producerst a current information
Darina Pickova, Vladimir Ostry, Frantisek Malir

Innovative mitigation strategies to shield peanut supply chain aagst aflatoxin
contamination in Ethiopia

Carla_Cervini, Carol Verheecke-Vaessen, Abdi Mohammed, Naresh Magan,
Medina

Maximizing in situ production of aflatoxins and fumonisins rfothe use in
experimental animal feeds

Phillis Emelda Ochieng, Siska Croubels, Gunther Antonissen, Mase-8oippo, Davi
Chebutia Kemboi, James Kinuthia Gathumbi, Barbara Doupovec, Johann#, IShdah
Okoth

Microbiome of Cider-Apples and occurence of patulin-producingenicillium
expansum

Reem Al Riachy, Caroline Strub, Noé&l Durand, Benjamin Guibert, Hugubsar@t
Vincent Chochois, Félicie Lopez-Lauri, Angélique Fontana, Sabine alivfo

Control of patulin produced byPenicillium expansumby an antagonistic yeast i
peach

Paula Tejero, Alicia Rodriguez, Ana Martinez, Rocio Casquete, Catalina WasC
Carlos Moraga, Alejandro Hernandez, Alberto Martin

Mycoviruses regulate mycotoxin production iRusarium graminearum
Simon Schiwek, Petr Karlovsky

14
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13:00

14:00

Variation in fumonisin production by different clonal isolatesof Fusarium
verticillioidesMRC 826 in maizia planta
Mariska Lilly, Wentzel Gelderblom

Study of biocontrol mechanisms of microbial agents agaifsisarium graminearumn
order to optimize their performance (specificity, durability)
Cheikh Ahmeth Tidiane Dieye, Caroline Strub, Noél Durand, Angélique Fontana

Effects of malting orAlternaria mycotoxins
Sophie Scheibenzuber, Marina Brettrager, Martina Gastl, Michael Rychlik

Short Toxicology 2: Poster-style presentations on toxicological research,
Chair: M. Esselen

Mycotoxins t An issue deserving a One Health approach!
Susana Viegas, Ricardo Assuncao, Carla Martins, Carla Viegas

Comparing the effect of oral and gavage administratioh @ fumonisin esterase or
the absorption of fumonisin B1 in piglets

Kaat Neckermann, Barbara Doupovec, Dian Schatzmayr, Gunther Antonissen
Uhlig, James Gathumbi, Véronique Delcenserie, Siska Croubels

Effects of deoxynivalenol (DON) on jejunal microRNA expression ahected serum
gut health markers in piglets

Maia Segura-Wang, Caroline Emsenhuber, Suzana llic, Nicole Reisinger, Ursula, |
Maximiliane Dippel, Moritz Blnger, Bertrand Grenier, Veronika Nag|

Inactivation of deoxynivalenol and zearalenone in mixed feedweaned piglets
Linn Carlson, Angelika Grimpel-Schliter, Jeannette Kluess, Dian Schatziseyng.
Kersten, Sven Danicke

Effects of feed naturally contaminated with-usarium mycotoxins on reproduction
status of dairy cows

Rimvydas Falkauskas, Broniuslps]eU :p@EP]$ :}A ]“] v&U sC3p
WE&E] }sI U " Ju]v ¢« ' Euo]eU 'Jvs E& s ] Juo] v&U s]}

Individual effects of sme Fusarium mycotoxins on the lipid peroxidation anc
glutathione-redox system in poultry

Szabina Kulcséar, Benjamin Kovesi, Miklés Mézes, Krisztian Balogh, Erika Z&otic
Ancsin

Studies on the intestinal metabolism of- and t-glucosylated modified mycotoxins
T-2 and HT2toxin in the pig cecum model

Matthias Kasimir, Matthias Behrens, Mareike Schulz, Henning Kuchenbuas$tjné
Focke, Hans-Ulrich Humpf

Prioritizing mycotoxins of genotoxic concern: ansilico andin vitro approach
Maria Alonso, Maria Font, Adela Lopez de Cerain, Elena Gonzalez-Pefas,
Vettorazzi

15
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14:00

14:15

14:30

The presence of fungal flora of patients on microlaryngoscopy
DP ov dA EuilU A o]v ~}el ICwel U-Nartawicz, DAnrig
Sinkiewicz

Shifting the consumption of white rice tdrown rice: are mycotoxins obfuscating th
potential health benefits?
Fatima Ariés, Inés Coelho, Sandra Gueiféo, Isabel Castanheira, Ricardo Assuncau

Brigitte Gedek Award: Awarding of the Brigitte Gedek Prize
Manfred Gareis, President of the Society for Mycotoxin Research
Madeleine Pl6tz, Vice President of the Society for Mycotoxin Research

Coffee break

Annual Meeting of the Society for Mycotoxin Research

Annual Meeting of the Society for Mycotoxin Research. Agenda of the Mestihige
sent to Members of the Society. Non-Members are welcome to join the imgets
guests.

16
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Test systems for the detection of mycotoxins in food & feed

RIDASCREEM® RIDA®QUICK RQS
Sensitive ELISA for quantitative Lateral- ow tests for accurate,

screening quantitative results

Immunoaf nity columns

and solid phase columns
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Wednesday, June™® 2021

9:00

9:15

9:30

9:45

10:00

10:15

10:45

11:00

11:15

Toxicology 3 and Phytopathology: Effects of mycotoxins on animals$ plants,
Chairs: N. Magan, O. Puel

Predicting mycotoxin toxicity using mass-spectrometry profiling
Laura Soler Vasco, Valérie Labas, Ana Paula Teixeira-Gomes, Charles Banliat, I
Paula Oswald

Calcination improves thén vivo efficacy of a Tunisian clay to bind aflatoxin G1 in
broiler chickens: a toxicokinetic approach

Roua Rejeb, Siegrid De Baere, Mathias Devreese, Richard Ducatelle, Siska Crou
Madiha Hadj Ayed, Gunther Antonissen

Levels of mycotoxin biomarkers in urine and serum after experinted exposure of
the pigs to contaminated feed

Agnieszka Tkaczyk W]}SE : 1]v] IU Bul I «] o}vl U D] Z s
Adrianna Rudawska

Investigation of the transfer ofAlternaria toxins into wheat plants using a
hydroponic cultivation system
Julia Jaster-Keller, Nicole Lorenz, Arnold Bahlmann, Marina E.H. Muller

Priority effects influence the production of mycotoxins &usariumand Alternaria
Annika Hoffmann, Gunnar Lischeid, Matthias Koch, Peter Lentzsch, Mathaviller

Coffee break

Climate Change: Impact of climate change on fungal growth, mggwt production
and control, Chairs: S. Viegas, K. Munoz

Impacts of environmental factors on ochratoxigenic fungi atié insights on their
regulatory mechanism
Gang Wang, Haiyong Zhang, Yang Liu, Fuguo Xing

Implanting of AspergillussectionFlaviin French maize fields in relation with climate
changes

Sylviane Bailly, Anwar El Mahgubi, Ophélie Rocher, Olivier Puel, Beatrice QOrland
Jean-Denis Bailly

Climate change abiotic conditions produce changes in the kieetfAspergillus
flavus transcriptomic and metabolomic profiles

Angel Medina, Mathew Gilbert, Esther Garcia-Cela, L. Castano Duque, Carol
Verheecke-Vaessen, Brian Mack, Michael Sulyok, Deepak Bhatnagar, Naresh M
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11:30

11:45

12:00

13:00

13:15

13:30

13:45

14:00

14:15

14:45

15:00

Use of probabilistic models to understand the growth and mycoteyroduction by
Fusariumspecies in small grain cereals

Esther Garcia-Cela, Carol Verheecke-Vaessen, Naresh Magan, Angel Medina, In
Jonsdattir

Impact of climate change conditions drusariumspp. from oats and their associatel
mycotoxin production

Carol Verheecke-Vaessen, Amal Kahla, Alejandro Lopez, Angel Medina, Esther (
Cela, Fiona Doohan, Naresh Magan

Lunch break

Genetics / Metabolites: Regulation of mycotoxin biosynthesis anddal
metabolites, Chairs: S. Kalinina, A. Jagels

SPONSOR: Analysis of mycotoxins in cannabis and cannabis products
Claire Milligan

EXUDATES: a way to conquer the external environmenPbyicillium expansum
Ophélie Rocher, Zetina Chrystian, Pichereaux Carole, Sophie Lorber, CbristizeC
Olivier Puel

Fusapyrone biosynthesis iRusarium mangiferaeepends on the histone
methyltransferase FmKmt1 involved in H3K9me3

Anna Katharina Atanasoff-Kardjalieff, Friederike Liinne, Svetlana Kalinina, Josep
Strauss, Hans-Ulrich Humpf, Lena Studt

Self-protection mechanisms of the fumonisin producBusarium verticillioides
Slavica Janevska, Vito Valiante

Stachybotrys chartarunas a source of novel biologically active secondary
metabolites and products for the semi-synthetic approach
Katharina Steinert, Nina Berg, Hans-Ulrich Humpf, Svetlana A. Kalinina

Cdfee break

Fungal control: Strategies to control fungal growth and mycotoyiroduction,
Chairs: L. Studt, S. Janevska

The inhibitory effects of natural plant extracts on funggtowth and mycotoxins
production in stored agro-products
Fuguo Xing, Xu Li, Bowen Tai, Huijuan Hua, Ping Wang, Limin Wang, Yang Li

Effect ofMimosa tenuifloraaqueous extract on aflatoxin B1 production in
Aspergillus flavusrole of condensed tannins

Christopher Hernandez, Laura Cadenillas, Anwar Elmaghubi, Isaura Caceres, Ve
Durrieu, Céline Mathieu, Jean-Denis Bailly
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15:15

15:30

15:45

16:00

Thein vitro modulation of intestinal growth and inflammatory indices byimonisin
B1 (FB1) and hydrolysed fumonisin B1 (HFB1)
Mariska Lilly, Nabeela Gamiet, Stefan Abel, Elisabeth Mayer

Agricultural mulching and fungicides Impacts on fungal biomass and mycotoxin
occurrence
Maximilian Mevyer, Dorte Diehl, Gabriele Ellen Schaumann, Katherine Munoz

Monitoring of the competitiveness of an aflatoxigenic and a naflatoxigenicA.
flavus strain on maize by Droplet Digital PCR
Alexandra Schamann, Markus Schmidt-Heydt, Rolf Geisen

Closing Remarks: Outlook to the #3Vlycotoxin Workshop 2022
Manfred Gareis, Hans-Ulrich Humpf
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Biomonitoring 1: New developments in the field of human
biomonitoring of mycotoxins

Multiple mycotoxin exposure and risk assessment among a rural
Pakistan population by human biomonitoring approach
Lei Xia Hifza RasheédMichael Routledge Hang We, Yunyun Gonly

1 School of Food Science & Nutrition, University of Leeds, Leeds, UK
2Pakistan Council of Research in Water Resources, Islamabad, Pakistan
3School of Medicine, University of Leeds, Leeds, UK
*corresponding author: y.gong@leeds.ac.uk

The present study used a human biomonitoring (HBM) approach to assess the expbsiue five

most important mycotoxins: aflatoxim BAFB), deoxynivalenol (DON), fumonisin (BB), ochratoxin

A (OTA) and zearalenone (ZEN) in Pakistan. 292 human urine samples were collegtedthl@4-

hour dietary recall questionnaires from six villages in Punjab Province, PaKi$tanlevels of
mycotoxin urinary biomarkers were analysed by a highly sensitive LC-MS/Ni@dné&his was the

first assessment of simultaneous exposure of major mycotoxins in Pakistan usiomanibdring
approach. A high prevalence of AF{@6%, mean 20.8 + 41.3 pg/mL), OTA (99%, mean 134.7 £ 312.0
pg/mL) and FB(77%, 17.4 + 26.8 pg/mL) were revealed for the studied population, whereas the
prevalence for urinary DON and ZEN biomarkers were less than 40%. Furthermore, 82% of the
population tested positive for at least three mycotoxin biomarkers in thgine samples. The
probable daily intake (PDI) derived from the urinary biomarker concentrations revealigha
exposure risk to OTA, with 89% of the participants exceeding the established toldedllyléntake
(TDI=16 ng/kg bw/day), but none of the participants had PDI exceeding the establiBhdéor DON,

FB and ZEN. Probabilistic risk assessment (PRA) was used to further assess the eigkofarre
AFB, OTA and RRlue to the high prevalence of their urinary biomarkers in the studied population
The margin of exposure (MoE), produced by PRA, suggests that the exposui&,t6B\Bnd OTA

are of health concern and require risk management actions considering their (possible)
carcinogenicity and genotoxicity. Furthermore, PRA was also used to calculate thiedAeBd liver
cancer risk and showed a range of 0.361.54 case/10 individuals/year, which is significant
compared to the age standard rate for liver cancer in Pakistan (72 @tieviduals/year for males and
2.8/10¢° individuals/year for females). The regional difference observed for the distributfon o
mycotoxins will guide the priority of future research on health effects andnmetgtions to
mycotoxins.
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Biomarkers of deoxynivalenol (DON) and its modified form DON-3-
glucoside (DON-3G) in humans

Qinghua Wi, and Ying Derlg

ICollege of Life Science, Yangtze University, Jingzhou 434025, China
*corresponding author: wgh212@hotmail.com

To date, considerable research has been devoted to biomarkers of deoeyrivdDON) and its
modified form DON-3-glucoside (DON-3G) in humans. Since these both cause toxic effatians, hu
identifying the biomarkers of these toxins is crucial for human health. In the preseri, we
systematically assess the profiles of human DON biomarkers in different regions, agesaséxes,
dietary habits; the specific features of DON biomarkers in pregnant women are discussed separately.
We highlight recent advances in our knowledge of human DON-3G biomarker©®Mand DON-
glucuronide (DON-GIcA) are the major biomarkers of DON in human urine, whereas sdpRade

and the deepoxy product DOM-1 are the secondary biomarkers. The amount of DOSUexN
children and adolescents is higher than that in adults, whereas the elderly show the lewelst,
suggesting that young people, including children, face greater health risks from ximis BEON can
cross the placental barrier from mothers and may inhibit foetal growth and inerfunction. The
vegetarian population shows a higher risk of exposure to DON and DON-3G thadrtgreater
consumption of vegetables and cereals. Animal studies show that females excrete DON and it
principal metabolites, including DON-3-GIcA, in their urine more raghadly males. DON5-GICA is

the most prominent urinary biomarker of DON-3G. This work should help to funtihderstanding

the specific profiles of human DON and DON-3G biomarkers.
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Ochratoxin A and citrinin in serum of blood donors

Alexandra JadsPeter Rhyh Max Haldimanh Céline Fragniére Rimeludith Jenny-Bufyi
Otmar Zollet

'Federal Food Safety and Veterinary Office (FSVO), Bern, Switzerland
*corresponding author: otmar.zoller@blv.admin.ch

Mycotoxins such as ochratoxin A (OTA) and citrinin (CIT) are commonlyifofoat and therefore
represent a potential risk to human health. Analytical studies of mycotoxinsghemdmetabolites in
human biological fluids, such as serum, can be a powerful tool to estimate human exposure.

A method was developed and validated for the following analytes (LO@nnLrin square brackets):

Kd €iXisJZIEZS}A]IvKd~1;&Z XieU } ZE S}AE]v 0%Z ~Kdre €iXiAaeU /d
citrinone (DH-CIT) [0.25]. The serum was extracted with a strongly acidic solvent mixtere. Af
centrifugation, online SPE with an Oasis HLB cartridge was used as cleanup, folldvied18&yMS

analysis with scheduled multiple reaction monitoring.

This method was applied to serum samples from regular blood donations frbmegibns of
Switzerland. The samples were chosen with the aim of a balanced recruitment ia térgender
and age within each collection centre (female and male donors from 19 to 75 yearsig Duri
2019/2020 (2020-campaign), 700 samples were collected and analysed. 24® donors of this
campaign, a second sample was obtained two to nine months after theséiraple. Furthermore,
506 samples collected in 2005/206 were analysed. Since we also had di&blavof OTA serum
concentrations from a 1992/1993 campaign with a similar cohort (m#ferdnce: narrower age
distribution), it was possible to monitor the trend of OTA concentrations over almost 30 years.

KA & ooU Kd A« § § ]WOTAGO about 50% of the samples. The median
concentration of all samples was around 0.3 ng'/m(}E Kd v E&}puv IXI-OMRIOPA(}E T1;Z
levels were significantly higher in males than in females and higher im0 Than in other regions of
Switzerland. With the second sample of the 2020-campaign it was possible to compédegeiseof

OTA an 1 ;-DTA of individuals after a few months with the respective first sample.

E} « u%o <Z}A v Kdr A op }A  §Z-CIF Kv¥rX ravedy detected. Concen-
trations of CIT above the LOQ were found in only 1 to 2% of the samnpdesaces in about 15% of
the samples. Only two samples showed DH-CIT values slightly above the LOQ.

Acknowledgements: We thank the central coordinators of the Blood Transfusion SerteeWiss
Red Cross, all the teams of the regional blood collection centres and atl Hlmwors for their
important contribution to providing the samples.
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Mechanic protection gloves used in waste sorting industry: suitable
as passive method to sample for fungal burden

Carla Viegdg, Marta Dia$, Beatriz Almeida Anita Quintal GomédV D P o v dA, Bopdrt!
KosicKi, Jan GrajewskiSusana Viegas*

H&TRC- Health & Technology Research Center, ESTeSL- Escola Superior de Tecnologia da Saude,
Instituto Politécnico de Lisbo&ANOVA National School of Public Health, Public Health Research
Centre, Universidade NOVA de LisB@mprehensive Health Research Center (CHRC)
4. University of Lisbon Institute of Molecular Medicine, Faculty of Medicine, Lisbon, Portugal.
°Faculty of Biological Sciences, Department of Physiology and Toxicology Kazimietdrwietkity
Bydgoszcz Poland
*corresponding author: susana.viegas@ensp.unl.pt

In Portuguese waste industries, personal protective equipment, such as mechanical protgaties

(MPG) are of mandatory use. During their use, sweat is released and consequently th@almate
humidity and temperature inside the glove increases leading to favorablaittmms for the

u] €}}EP v]eu[s PE}ASZX dZ]e 3 C JvE v o 38} e JySSAJV(SIMR 0 v
present in this protection equipment as potential passive sampling metbhoassess occupational
exposure.

Sixty-seven gloves were analised by culture-based methods and molecular tools tadgdiifegent
Aspergillussections Circumdati, Flavi, Fumigati and VersiceBr Mycotoxins were analyzed by an
LCMS/MS system. Separation and detection was carried out using high performanid
chromatograph (HPLC) Nexera (Shimadzu) with a mass spectrometry detector AP 4000 (Sciex).

Seven different fungal species were found on gloves. The most commonly fountispesgillussp.
(50.46%), followed byucor sp. (37.88%) an®enicilliumsp. (9.43%). Amongspergillusgenus,
seven different sections were identified, with sectiddigri being the most prevalent (89.97%),
followed by Fumigati(7.03%) and-lavi (1.58%).Aspergillussections were detected by molecular
tools in all but one glove sample (98.51%). Only one Aspergilttisrsevas detected in 14.93% (10
out 67) of the gloves samples, while in 83.58% of the samples (56 @) d¥vo or more sections
were detected. In 5 samples (7.46%), all four sections targeted were detected.

Concerning mycotoxins results, from the thirty nine mycotoxins analyzed six were detected
neosolaniol detected in 2 (2.9%) samples (<LOQ); roquerfortine C detect&d(#82%) samples
(<LOQt 69.3 ng/g); griseofulvin detected also in 29 samples (<LOQ84% mycophenolic acid in

60 (89.5%) samples (<LQ@7.4 ng/g) and sterygmatocystin detected in 2 (2.9%) samples (<LOQ).

Overall, the MPG mimics the total burden of exposure to fungal contaminatitinsroccupational
setting and also estimates what type of exposure can occur by ingestiongthrband-mouth
contact.

Keywords: Mechanical Protection Gloves; Waste sorting Industry; Fungal contamination
Mycotoxins.

This work was supported by FCT (02/SAICT/2016 Project n° 23222), IPL
(IPL/2018/WasteFRPD_ESTeSL). The project is co-financed by F@ilacdo para Ciéncia e
Tecnologia and by the Polish Minister of ScienceghBZ E p S8]}vU pv €& S$Z % E}PE u
/Iv]8] §]A }( A& o0 2022 (Grant Nd 1008/RID/2018/19) and Polish National Agency for
Academic Exchange (PPN/BIL/00231).

26



427 Mycotoxin Workshop May 31t Jun 29 2021

Exposure assessment of the Portuguese population to multiple
mycotoxins t a human biomonitoring study

Carla Marting-23# Ricardo Assun¢de>®4 Arnau Vidat, Marthe De Boevré Sarah De Saeger
Duarte Torre$’, Ana Goio§’, Carla Lope%® Paula Alvité# Carla Nune$?

INOVA National School of Public Health, Public Health Research Centre, Universidade NOVA de
Lisboa, Lisbon, Portugal
2Comprehensive Health Research Center (CHRC), Lisbon, Portugal
3National Institute of Health Dr Ricardo Jorge, Lisbon, Portugal
4CESAM, Centre for Environmental and Marine Studies, University of Aveiro, Aveiro, Portugal
°Centre of Excellence in Mycotoxicology and Public Health, Faculty of Pharmaceutical Sciences,
Ghent University, Ghent, Belgium
®Faculty of Nutrition and Food Sciences, University of Porto, Porto, Portugal
"Epidemiology Research Unit, Institute of Public Health, University of Porto, Portiagdor
8 Faculty of Medicine, University of Porto, Portugal
* corresponding author: carla.martins@ensp.unl.pt

Mycotoxins constitute a relevant group of food contaminants withoasged health outcomes such
as estrogenic, immunotoxic, nephrotoxic and teratogenic effects. Human biomamjtstiidies have
been globally developed to assess the exposure to mycotoxins at individehlaed to several
compounds simultaneously. This study aimed to present data obtained within raarhu
biomonitoring study to assess the exposure of the Portuguese population tiptauhycotoxins.

In the scope of the National Food, Nutrition, and Physical Activity Survey of the lrestuGeneral
Population (2015-2016), 24h-urine samples from 94 participants weralyzed by liquid
chromatographytmass spectrometry (LC-MS/MS) for the simultaneous determination of 42
uC }8}AE]Jve] pE]v EC J}lu EI E-X

Results revealed the exposure of Portuguese population to aflatoxins, zearalenaxgnlalenol,

ochratoxin A, alternariol, citrinin and fumonisin® &J]JA * U%o0 ¢ ] V}3 % E « v3 VvC uC
urinary biomarker. Results obtained under this study allowed to confirm the sinadtanhuman

exposure to two (45%), three (22%, four (6%) and five (2%) mycotoxins hRiakterization data

revealed a potential concern since the reference intake values of ZEN, DON, OTA avete-B

exceeded by some of the participants. The number of extra-cases of HCC 0.1310:&€f ftem

exposure to aflatoxins implied a mean annual DALY of 1.7 years/100,000.

The present study generated, for the first time and within a HBM study, reliable datatermal
exposure to multiple mycotoxins at individual level for the Portuguespufation. These data
contribute for supporting risk managers in the establishment of preventive paofiegsures to
ensure public health protection.
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Analytical developments: Recent developments in the field
of mycotoxin analysis

SPONSOR: CrossT®NXon dispersive SPE clean-up for LC-MS/MS
multi mycotoxin analysis in different matrices
Wuppermann, B*; Aulwurm U?; Koepf AL

! CTech GmbH, Daimlerstrasse 4, 84419 Obertaufkirchen; Germany
*corresponding author: wuppermann@lctech.de

The analysis of mycotoxins by LC-MS/MS instrument is becoming morenarel established,
especially with the focus that multiple mycotoxins in matrices can be analysed simulsiynelglany
laboratories use simple extraction procedures and simple filtration to redueetdhbidity of the
matrix in LC-MS/MS. This minimized purification procedure carries the risk of nmaéniference
that influences the sensitivity of the analytical instrument or reproducibility of dataically, this
effect is compensated by the addition of internal standards to confirm the datkvath increased
instrument cleaning cycles.

The CrossTOX column, in difference to above, was designed to remove coatponents which
interfere with the analytical device or interfere with the quantification, while still retaining the
analytes of interest in the sample to be quantitatively measured. This ¢olarmcorporated in the
protocol by replacing the commonly used syringe filter, resulting not onlgood recoveries but
reduced downtime of the analytical device and in significantly reduced costs for internal standards.

High matrix removal and high recoveries from matrices such as cereals (e. gicegwheat, spelt),
nuts (e. g. hazelnut, walnut, peanuts, almonds) and even dried fruits and herbs widdmned for
up to 17 mycotoxins, covering 11 regulated mycotoxins. The recovery rates ofasfasalutions
measured for individual toxins ranges from 90-105.

Up to 0.6 gram per column can be loaded, resulting in a matrix load of 0.2rgedrix equivalents
per milliliter.

Matrix removal was demonstrated by HPLC-UV, in comparison to a UV-detectable standard, fo
harmonisation.

For all toxins measured, the recoveries are in accordance with the European acceptanceotevels f
contaminants at a given contamination level.

The non-dispersive CrossTOX column could improve the common appliedaditi+shoot approach
as for majority of the matrices and analytes, costly isotopically labelled standards caneleasal
at the same time cleaning and downtime of the LC-MS/MS can be reduced. Thosésphe high
throughput of mycotoxin analysis and facilitates the quantitative analysis ahtimeasing number of
samples to be tested.

Including a FREESTYLE SPE QUEChERS system, a fully automated CrossTOX cleareupnis possibl
combination with an online connection to the LC-MS/MS, samples can be ahalyae-power
optimized in 24/7 operation without any manual interaction from extract to chatogram.
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Online SPE-UHPLC-MS/MS for rapid and sensitive analysis of
mycotoxins in urine

Jessica SchmitjtBenedikt Craméy Paul C. TurnérRebecca Stoltzféi§ Jean H. HumphréylLaura E.
Smittf, Hans-Ulrich Humpf

Ynstitute of Food Chemistry, Westfalische Wilhelms-Universitat Minster, Germany
2MIAEH, School of Public Health, University of Maryland, College Park, MD, USA
®Division of Nutritional Sciences, Cornell University, Ithaca, NY, USA;
4Current address: Goshen College, 1700 S. Main Street, Goshen, IN, USA;
*Department of Population Medicine and Diagnostic Johns Hopkins Bloomberg Schoolf Publi
Health, Baltimore, MD, USA;
®Department of Population Medicine and Diagnostics, Cornell University, Ithaca, NY
*corresponding author: humpf@wwu.de

Within the scope of assessing the human exposure to mycotoxins, biomarker-based apgrbach
gained increased importance. The quantitative determination of mycotoxinghadmetabolites in
physiological samples is enabled by modern liquid chromatographic sepatetiomques with mass
spectrometric detection. In order to increase sensitivity and specificity, sample preparatien
comprises clean-up procedures such as immunoaffinity chromatography omeoffblid phase
extraction. Owing to the high time and cost expense of these approaches, its appicabilthe
analysis of large sample cohorts, which is necessary for a reliable exposure assessment, is limited.

For this reason, an online solid phase extraction-ultra high performanaoe lichromatography
method combined with detection via tandem mass spectrometry (online SPE@IMS/MS) was
developed allowing the analysis of 11 key mycotoxins and mycotoxin nigésbon human urine.
Sample preparation was simplified to centrifugation and reliable quantitatias ensured by stable
isotope dilution or rather matrix calibrations. Besides a high robustness, metdmthtion displayed
the increased sensitivity of the newly developed method compared to established dihd shoot
approaches. The methdd applicability was confirmed analysing 50 urine samples from an
intervention trial in Zimbabwe using both a dilute and shoot and the preskatdine SPE approach
[1,2]. The comparison of the obtained results revealed a considerably higheremwhbdetects and
quantifiable mycotoxin levels after online SPE clean-up. Consequently, theopedebnline SPE
method provides a valuable tool for human biomonitoring ofamtoxin exposure including sensitive
biomarker detection, less effort for sample handling as well as a high time efficiency.

[1] Gerding, J.; Ali, N.; Schwartzbord, J.; Cramer, B.; Brown, D. L.; Degen, Gngfi.;HHU.: A
comparative study of the human urinary mycotoxin excretion patterns in Bangladesh, Geramah
Haiti using a rapid and sensitive LC-MS/MS approach. Mycotoxin Res 2015273136, DOI
10.1007/s12550-015-0223-

[2] Warensjo Lemming, E.; Montano Montes, A.; Schmidt, J. Cramer, B.; Hurapf,Mbraeus, L.;
Olsen, M.: Mycotoxins in blood and urine of Swedish adolescémsssible associations to food
intake and other background characteristics. Mycotoxin 220, 36, 193-206)0OI 10.1007/s12550-
019-003819.
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The magic of in-sample calibration: Matrix-matching every sample
Wiebke Derz Paul W. Elsinghorst

!Central Institute of the Bundeswehr Medical Service Munich, 85748 Garching, Germany
2Institute of Nutrition and Food Sciences, University of Bonn, 53121 Bonn, Germany
*corresponding author: paulelsinghorst@bundeswehr.org

Analysis of mycotoxins by chromatography/mass spectrometry often faces signifiednix effects
as the analytes of interest must be extracted from complex samples. A common sttateligviate
associated drawbacks is the use of isotopically labeled internal standards and, ircasasy what is
referred to as a matrix-matched calibration. Construction of such a matrix-matchedatialibcurve
relies on the availability of a blank material from which a set of calimdgvels is prepared using
native and stable-labeled isotopologues of each analyte of interest. This can often be a venukab
and cost-intensive task and not always a suitable blank material is available.

However, this downside may be overcome by construction of what is called an pieseatibration
curve (ISCC), a methodology known from proteomics [1], which we adopted to meet tloal typi
scenario of mycotoxin analysis. The original concept of ISCC requires #teiction of a calibration
curve from the selective quantification of different isotopologues of the addetnial standard. Yet

it is not limited to the latter and may instead consider the isotopologuethefanalyte itself and
their native abundance. This means that in a first step a suitable set of MRMtitvassinvolving
native isotopologues of the analyte is selected and their probability of oeccer calculated. This
will provide a linear relationship between the observed MRM intensitieshenyt-axis with their
probability of occurrence on the x-axis in a single experiment. To transform {fésxinto a
concentration domain one can easily use the MRM intensity from the known amduatsingle
spike with an [ULEC-labeled internal standard present in the same experiment. Fortunately, such
[UL]+3C-labeled internal standards are very common in mycotoxin analysis.

As a proof of concept, we compared this new strategy to a conventional fivé-pagtrix-matched
calibration using the recently published myco-DES protocol for mycotoxlysas of cereals [2].
Savings in [ULFC-labeled internal standards ranged from 50% to 93% with considerably reduced
measurement times while analytical performance was unaffected. As such the adapted ISCC
methodology allows a matrix-matched calibration of every sample at no extta cos

[1] Gu, H.et al. In-sample calibration curve using multiple isotopologue reaction moinigpof a stable
isotopically labeled analyte for instant LC-MS/MS bioanalysis and catargitproteomics Anal. Chem2019
91, 2536-2543.

[2] Schlegel, K.M. & Elsinghorst, P.W. myco-DES: Enabling remote extractignotdxims for robust and
reliable quantification by stable isotope dilution LC-MS/M&al. Chem2020, 92, 5387-5395.
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To filtrate or not to filtrate t does it make a difference?
t A case story o\lternaria metabolites
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Warth, Doris Marko

1Department of Food Chemistry and Toxicology, Faculty of Chemistry, University of Vienna,
Vienna, Austria
*corresponding author: elisabeth.varga@univie.ac.at

To prevent clogging of the HPLC columns, membrane filtration ia afed in sample preparation
for HPLC-MS/MS analysis. However, it also bears a great potential of anaggs, la fact which is
often neglected. The genusiternariacan produce a variety of metabolites with potentially adverse
effects on human health, but food occurrence data are inconsistent for some of thgsgtarins. A
complex extract ofAlternaria toxins was filtered using several types of syringe filters. Significant
losses were observed. A comparison to published food surveys indicated atorrelf the applied
type of filtration with lower incidence reports of alternariol monomettgther (AME) in food
underlining the importance of this step during analytical method develogmBased on these
results there might be an underestimation of certain compounds in human exp@sgessment
when an inappropriate filter material was used.

In the light of these results, apples especially those with fruit peel spots were investigsitegl a
validated LC-MS/MS method for 1Alternaria metabolites. For the first time, altertoxin II, an
epoxide-holding perylene quinone, was unambiguously identified in a naturaifected,
unprocessed apple. Negligible concentrations of tentoxin were determined 24 h afteedtaand
the dibenzopyrones alternariol, AME as well as AME-3-sulfate were detected after six ménths o
storage. Overall, these contamination patterns can be considered unlikele tof ioxicological
concern for consumers. However, an inconspicuous peel lesion (0.5 x 1 cm) separagidsfrom

a stored apple, exhibited considerably high concentrations of Alirnaria toxins, including
dibenzopyrones, their barely studied modified forms (glucosides and sulfates)alsrdoxin II.
Considering the toxicological potential of this compound, contaminatiossiéh infected fruit parts
should not be underestimated, e.g. in the case of exposure through the consumptionsbf fre
smoothies or fruit juices.

In conclusion, potential issues with sample filtration are outlined in this ptatien. Previous food
occurrence data should be critically re-evaluation in the light of the results at hand.

Acknowledgements: Hannes Mikula, Philipp Skrinjar, and Johannes Froehlimma(\eiversity of
Technology, Austria), Joachim Podlech (KIT, Germany), and Michael Rychlik (Tidbhyl{>are
acknowledged for kindly providing reference materials. Moreover, we thank the staff dfidss
Spectrometry Center at the Faculty of Chemistry (University of Vienna) for skdfudi¢al support.
This work was financed by the University of Vienna.
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Deoxynivalenol quantification of single wheat kernels by near
infrared hyperspectral imaging
Antoni Femenias Antonio J. RamésVicente SanchisSonia Marit

1 Applied Mycology Unit, Food Technology Department, University of Lleida, XAFPRA,
Agrotecnio, Av. Rovira Roure 191, 25198, Lleida, Spain
*corresponding author: sonia.marin@udl.cat

Deoxynivalenol is a well-known mycotoxin that has high incidence in cexgetisas wheat, barley
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economical losses and yield reduction. DON has been found heterogenelistsilyuted through
cereal batches, thus analytical strategies can be imprecise for its quantification, as few high
contaminated kernels could produce an entire batch rejection. Alternatives to conventioalgtiaal
methods have been studied, such as near infrared hyperspectral imaging (HSI-NIR), whilhois abl
obtain spectral information of each pixel of the sample. Consequently, the heterogarmitgl be
overcome due to the rapid analysis of single kernels. The objective of the present isttioy
calibration of HSI-NIR for a rapid, non-destructive and eco-friendly quaitiin of DON in single
wheat kernels. A total of 300 kernels contaminated with DON between <LOR3&ncthg/kg were
scanned by HSI-NIR and subsequently analyzed by UHPLC to build multivariate praditdige PLS
regressions were full cross-validated obtaining different performances accotdinge spectral
pretreatment applied. The predictive model which presented higher performance was for the
Multiplicative Scatter Corrected (MSC) spectra, which had?arfi ®87 and a root mean square error
of prediction (RMSEP) of 4.99 mg/kg. The model was simplified by 13 \ateable selection for
which a an Rof 0.82 and a RMSEP of 5.80 mg/kg were achieved. The results confirmed that, despite
the RMSEP is far from the EU legal limit (1.25 mg/kg), high-contaminated kewoklsbe detected
and rejected, thus the overall contamination of wheat batches could be reduced. dtsas
demonstrated the high-potential of HSI-NIR for single kernel analysis, thus, further stddies o
prediction and classification would have a high importance in cereal inddstrymycotoxin
management.
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Biomonitoring 2 / Indoor: Human biomonitoring of
mycotoxins and exposure through indoor environments

SPONSOR: Mastering complex samples: Simultaneous analysis of
aflatoxins and sterigmatocystin using a NEW immunoaffinity
column sample prep with LC

Nancy Collette*
Waters / VICAM, Milford, MASA
*corresponding authorhancy_zabe_collette@waters.com

Analyzing complex samples for aflatoxins such as roasted coffee, cocoa, spices, Ghingsand

dog food has been an analytical challenge. Challenges include both the reshovairix materials

so that chromatographic peaks can be clearly separated from aflatoxin peaks and obtairing hig
recoveries for all four aflatoxins: 1,BG, G, and G. VICAM has developed a new aflatoxin
immunoaffinity column, AflaTesis SR, and a universal method that can be used for many types of
complex samples giving recoveries of aflatoxind, G, and G greater than 90%. In addition, the
antibody will bind sterigmatocystin, another potent carcinogen, aflatoxin M4 aflatoxin M2.
AflaTestwvs SR has exceptional solvent tolerance for solvent concentrations as high asé@§anol

or 30% acetonitrile. Performance exceeds both AOAC and CEN requirements for aflatoxin
immunoaffinity columns. Column capacity is up to 1000 ng of totabaflg and detection as low as

50 pg aflatoxin quantitatively.
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Experimental archaeology reveals potential health risk in ancient
populations due to storage mycotoxins

Jean-Michel Savoit Eric Yebdfj Sylvain ChéreduFrancis Fleurat-Lessdrdérome Rds Cécile
Dominguez
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2Inrap, Perpignan, France
jInsecto Net IAA, Gradignan, France
4CNRS, UMR5554 ISEM, Montpellier, France
*corresponding author: jean-michel.savoie@inrae.fr

Pits of various shapes are frequently found by archaeologists in excavafi@ites occupied by pre-
industrial rural communities. They were probably used for storage of grain. In an attenmpt
discover various peasant skills that made it possible to preserve cereals either as foodawifay,
pits were dug. Einkorrltiticum monococcujrwas stored in these air-tight underground silos for 12
months, as it could have been done by ancient populations.

By recording climatic conditions at 3 points inside the silos, we observediparioere humidity and
temperature would have been conducive for the development of fungi. Grailhscted after storing
in 4 different pits were characterized for their integrity, germinability, breadking tests and
contamination by mycotoxins. The grains were not suitable for sowingpta#d could be made.
OTA concentrations varied from 5 to 380 pug'Kgith the highest concentrations close to the walls
of the pits. With BMDL10 of 4.73 to 14.5 ug'Kmpdy weight (bw) per day (EFSA scientific opinion),
daily consumption by adults should have been lower than a dozen®figer foodstuff such as vine
products or dried fruits and nuts were also susceptible to increase the esg@asuOTA. Ancient
populations using airtight-pits as grain silos might most probably suftirelti troubles due to
chronic exposure to OTA, in addition to the famous Saint Anthony's fire daéotddations by ergot
alkaloids.
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Mould infested building materials: A novel method for mycotoxin
guantitation using UHPLC-MS/MS

Viktoria Lindemanh Tim Schleinér Benedikt Craméyr Hubert Fels Hans-Ulrich Humpf

Ynstitute of Food Chemistry, Westfalische Wilhelms-Universitat Minster, CorrensstralRe 49, 4814
Minster, Germany
2Umweltlabor ACB GmbH, Albrecht-Thaer-StraRe 14, 48147 Munster, Germany
*corresponding author: humpf@wwu.de

Mould is ubiquitously spread in the environment and can contaminate oy food but also
interiors. In indoor environments growth of mould takes place especially after water demaagl is
generally promoted by an increased room air humidity. Studies imply that edidhg in mould
affected housing show an increased incidence of diseases, especially of the respiratoni]tract [
Therefore, it can be assumed that mould and in particular mycotoxins evoke or caettdbthese
illnesses. Although several mycotoxins have already been detected in indderials [2,3], human
exposure to mould and mycotoxins in indoor environments has nonbaenclusively assessed.
Therefore, the potential correlation between mould, fungal metabolites, and healtblpms
encountered needs further exploration.

In order to support risk assessment, a new method based on the separation gfeniay ultra high
performance liquid chromatography combined with detection by tandem mass speetry
(UHPLC-MS/MS) was established. The method allows the simultaneous detectipuaatitation of

38 mycotoxins from different fungal genera such Aspergillus Alternaria, and Fusarium
Additionally, a special focus was set datachybotrys metabolites including satratoxins,
stachybotrychromenes, and phenylspirodrimanes. Analyzed samples originated from differeldt mou
infested premises and covered various materials from wallpaper to gypsum iasd poard to
insulation and styrofoam. Determined mycotoxin contents were correlated with resultsutine
microbiological analyses such as the microscopic and morphologic genudiddéoti and the
colony forming unit assay.

[1] Robbins, C. A.; Swenson, L. J.; Nealley, M. L.; Gots, R. E.; Kelman, B. J.: Health
Mycotoxins in Indoor Air: A Critical Review. Appl Occup Environ Hyg, D00
10.1080/104732200501294109.

[2] Tuomi, T.; Reijula, K.; Johnsson, T.; Hemminki, K.; Hintikka, E.-L.p4,irdrpKalso, S
Koukila-Kahkola, P.; Mussalo-Rauhamaa, H.; Haahtela, T.: Mycotoxins in Crdieg
Materials from Water-Damaged Buildings. Appl Environ Microbiol 2000,
10.1128/AEM.66.5.1899-1904.2000.

[3] Jagels, A.; Stephan, F.; Ernst, S.; Lindemann, V.; Cramer, B.; Hubner, F.; Humpitificial
vs. Natural Stachybotrys InfestationtComparison of Mycotoxin Production on Vario
Building Materials. Indoor Air 2020, DOI: 10.1111/ina.12705.
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Gliotoxin: promising indoor microfungal mycotoxin dust-
contamination hazard marker as well as human biomarker for
Aspergillusinfection correlating with neurological disease and

multiple immune deficiencies

Irene H. Grarit, Noemi Oliv3, Jake B. GellgrHerman SabbathHarriet Ammanh

lIntegrative Medicine Group, United States of America
2CRO Service¥seller Consulting Associatésjdoor Environmental Diagnostics & Solutions, LLC
United States of AmericaConsultant;
*Corresponding author: ihglmd@gmail.com

Background: Markers for both indoor fungal contamination and prodromal/&uibal non-invading\spergillus
biofilm-infections are needed. Gliotoxin indicatesAspergillus fumigatus hyphae proliferation;
Bis(methylthio)gliotoxin appears specifically useful in detec#ngfumigatusand diagnosing invasion. We
investigated whether exposure to environmental Gliotoxin in dostrelated with disease or with urinary
causes elevation.

Cerebrospinal-fluid promoteA. fumigatus Gliotoxin production sufficient to injure astrocytes, neurons,
microglia within hours causing astrocyte swelling, apoptosis, dead-spaeeellular microdomains, hindering
diffusion, weakening local CNS immunity, already vulnerable fldood-brain-barrier immune response
blockade.

An immunosuppressive virulence factor, Gliotoxin induces apmigtof phagocytes (neutrophils, eosinophils,
granulocytes, macrophages/astrocytes), thymocytes, splenocytes, mesenteric lymgés, ngelectively

depletes bone-marrow mature lymphocytes and impairs neutropidinaing/phagocytosis, macrophage
antigen-presentation/oxidative killing, transcriptions factor NF-kappaBvatitn, blocking cytotoxic T-
lymphocyte generation, interferon-gamma production.

Materials/methods: Prospective monitoring 24(11M,13F) adults/children exposed 18 combined

Gliotoxin/Trichothecenes-contaminated indoor-environments: Compreivens  environmental-
mycological/medical investigations, fungal IGGs, urine mycotoxinkat@®ih, Gliotoxin, Ochratoxin-A,
Macrocyclic Trichothecenes), neutrophils/lymphocyte subsets/monocytes/

IGG,IGA,IGM,IGE/immunosuppressant medications/malnutrition(protein/Vitarzim).

With each category scored, Pearson analysis correlated disease severity (from rbeagonaal disability
classification/medical events/injuries), hazardous activities, duratiemvironmental microfungal-mycotoxin
contamination, Immune deficiencies, fungal diagnostics, urinary mycotoxins.

Conclusions:
x Gliotoxin detection appears useful and independently specific for botiremmental and medical
testing.

x  Environmental Gliotoxin strongly correlated with environmental microfungal contamination
(p<.00001) but not disease severity or human Gliotoxin excretion.

x Urine Gliotoxin significantly correlated with combined immune deficiencies @p4)Q neurological
disease (p=.0466), Disease Severity (p=.0410), fungal-infection biomarkers (p=.0410), and cell-
mediated immune defects (p=.0234), but not environmental Gliotoxin.

X  Gliotoxin excretion into urine significantly correlated with immune deficienaiesreeurological

]+ * U AZ] Z ]+ }veled v38 A]SZ '0]}8}A&E]Vv[s CAJA) 3 ]13X]v AISE}

x Urine Gliotoxin testing is not a reliable marker for hazardous indoor microfamgay/cotoxin
exposure, and probably indicates endogenous production from an active gty biofilm or
infection.

x Gliotoxin's and macrocyclic trichothecenes' relationship needs investigatio
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Assessment of multi-mycotoxin exposure in a rural county of Chile
by urinary biomarker determination and association with food
consumption
Claudia Foerstét, Gisela Rios-GajaréaCarlos Maldonadg Sandra CortésCatterina Ferreccfo

thv]A E-] KZ,]PP]JveU 7~ »VUgiveEsidad deJCoickpcion, Concepcion, Chile
3Pontificia Universidad Catélica de Chile, Santiago, Chile
*corresponding author: claudia.foerster@uoh.cl

Humans are exposed to multiple mycotoxins mainly from food consumptioa.aim of this work was to evaluate
the prevalence and level of exposure to mycotoxins in irtaalbs of a rural area of Chile and explore the most
probable sources of these hazards. The study subjects were a samiple bfaule Cohort (MAUCO, n = 172) in
Molina, Region del Maule, Chile. A sample of their first-nmgyynirine was taken as part of their year 2 follow-up
(from May to November 2017), and was frozen until analysis. In additia@y tere asked what foods they
consumed on the previous day and also their responses of habitlwd consumption in the basal survey were
assessed. The urine samples were submitted to enzyme hydrolysis ddeplsase extraction. The elution was
evaporated and reconstituted in acetonitrile and theemal standard mixture. Subsequently, the extracts were
injected into the Triple quadrupole mass spectrometerdaalysis. Associations between the presence and levels of
mycotoxins and food consumption were assessed by regression models. A p-value <0.08sgseaxb significant.

Results of limit of detection (LOD), quantification (LOQ), peeea and concentration (mean [SD]) of mycotoxins in
the urine of the participants were: for AFB1 LOD/LOQ 0.1 and 0.08 ,ngreMalence of 8%, mean 0.3 (0.3) ng/ml;
for AFM1 LOD/LOQ 0.8 and 1.1 ng/ml, prevalence 2% mean 1.8 (1.0) ng/ml; OTAQQ@DYL&nd 2.1 ng/ml,
prevalence 0.6% mean 1.3 ng/ml; DON LOD/LOQ 6.6 and 19.7 ng/ml, preval68g& miean 60.7 (78.7) ng/ml; ZEN
LOD/LOQ 0.5 and 1.7 ng/ml, prevalence 0.6% mean 1.1 ng/aEL LOD/LOQ 1.2 and 3.7 ng/ml, prevalence of 4.1%
mean 41.8 (115) ng/mlt-ZEL LOD/LOQ 0.7 and 2.3, prevalence 3.5%, mean 17.4 (16.1) ng/ml.

The 172 participants had an average age of 57 years (SD 9.3 years) and no difererecobserved between the
sexes in age, education, ethnicity, the current habit of snmkiirinking alcohol and physical activity. Significant
differences were seen in agricultural work, where men avaerore (p = 0.001) and the age groups betweerb45-
years and 65-75 years had significantly more DON than the 35-44 and 55t gpo= 0.03). No differences were
observed between food consumption, nor the percentage of ohyxin occurrence between men and women.
Participants who consumed capsicum, meat, coffee and tea, legumesjufse walnuts and ginger, had a
significantly higher presence of DON in urine. No associati@ne wbserved between food consumption the day
before and the presence of ZENZEL and [3-ZEL or aflatoxins in urine. Regarding the relationsivipeoethe levels

of DON, aflatoxins and ZEN metabolites and grams per day of food consomeggnificant relationships were
observed, with the exception of the association between ZENabwdites and coffee consumption R2=0.99.
Regarding the presence of mycotoxins in urine and habitual émm$umption, aflatoxins were associated with the
consumption of dairy products, nuts and cereals. The presenc®©N was associated with the habitual
consumption of dairy products, nuts, cereals, and capsicum, aed ptiesence of ZEL metabolites with the
consumption of capsicum, nuts, cereals. High consumers of dairy gydcereals, nuts and capsicum were
associated with the presence of DON in the urine and tressgnce of aflatoxins and ZEN in urine were associated
with high consumers of cereals and capsicum.

Exposure was calculated using the Probable Daily Intake (PDI). Hine(8i2) PDI for DON was 1,759 (6,899) ng/kg
bw adjusted creatinine, 7,637 (12,446) ng/kg bw adjusted creatinineZteX and 1.11 (1.2) ng/kg bw adjusted
creatinine for AFB1. Compared to TDI (or MoE for aflatoxins), 5T3@Nfexposures were of public health concern
along with 100% of the participants positive for aflatoxins and zearalenone mlétsho

In conclusion, high prevalences and concentrations of DOWM, drevalences and high concentrations of ZEN
metabolites, and low prevalences and concentrations of aflatoxirevedserved. This translates into exposures of
DON, ZEN, and aflatoxins of public health concern in the stuijgcts of this population. The foods most associated
with these exposures were dairy products, nuts, cereals, apdicum, foods that must stay in the priority of the

Surveillance Program. More research is needed to assess the expufsareepresentative sample of the Chilean

population.
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Toxicology 1: New insights into the toxicity and mode of
action of mycotoxins

Emerging mycotoxins trigger ferroptotic cell death in a fish primary
cell model by affecting oxidative phosphorylation
Sofie Sgderstrgth Liv Sgfteland& Kai K. Lie

Ynstitute of Marine Research (IMR), Bergen, Norway
“corresponding author: sofie.soderstrom@hi.no

Beauvericin (BEA) and enniatin B (ENNB)

are emerging mycotoxins frequently

observed in plant-based fish feed. They

have ionophoric properties and have

shown cytotoxic potential in mammalian

models. Sensitivity in fish is still unknown.

Primary hepatocytes isolated from

Atlantic salmon $almo saldgr were used

as a model and exposed to BEA and ENN B

(0.05, 0.5, 1.5, 2.5, 5 and 10 uM) for 48

hours. Microscopy, cell  viability

assessments, and RNA sequencing was

used to characterize the toxicodynamics of BEA and ENNB. BEA became cytotoxic at >5 pMBand ENN
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features on the cell membrane, consistent with ferroptosis. Transcriptomic analysis aytatoxic
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compensatory effects associated with cellular metabolism including antioxidant defens8) aady

initiation of ferroptotic necrosis. Summarized, BEA and ENNB exposure particulabtt aff

mitochondrial function. Initially, the hepatocytes can metabolically cengate for the inflicted

oxidative stress. But when exceeding 5 uM, the mycotoxins trigger an unheadttapolism causing

accumulation of iron-dependent lipid peroxidation leading to ferroptosi® ftapping of affected

pathways provides useful knowledge about the toxic action of these emerging mycotanththe

initiation of the newly discovered regulated cell necrosis pathway, ferroptosis, imtistlsalmon

hepatocytes.
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Investigation of exposure to mycotoxins as possible carcinogens

Liesel Claeys*, Inge Huybrechts!, Marthe De Boevi, Claire Renarfg Marie-Pierre CrdsBeatrice
Ferver§, Marc J. Guntér Sarah De Saedér Michael Korenjakand Jiri Zavadil

Molecular Mechanisms and Biomarkers Group, IARC, Lyon, France
2Nutritional Epidemiology Group, IARC, Lyon, France
3Centre of Excellence in Mycotoxicology and Public Health, Ghent University, GhentmBelgiu
“Cancer Research Institute Ghent (CRIG), Ghent, Belgium
>Department of Cancer and Environment, Centre Léon Bérard, 28 Promenade Léa et Napoléon
Bullukian, 69008 Lyon, France
*corresponding author: liesel.claeys@ugent.be

Given the ubiquitous nature of human exposure to multiple mycotoxins, there existsgent need
for understanding the mechanistic contributions of these toxins to tumorigenelie European
Prospective Investigation into Cancer and Nutrition (EPIC) study revealeitaigréfssociations of
exposure to deoxynivalenol (DON) and patulin (PAT) with hepatocellular cancer riskexpoitire

to DON, PAT and Fusarium toxins may increase colorectal cancer risk. Mulidxity@xposures
were associated with both hepatocellular and colorectal cancers development.irguibsh the

epidemiological results, we devised experimental studies analogous to our waalaboxin B1 to

gain better understanding of the mechanistic roles of DON and PAT in colorectalivand
carcinogenesis.

Previous experimental in vitro and in vivo exposure studies using aflaBikiand ochratoxin A
provided a proofef-principle for the genome-scale analysis of characteristic mycotoxin-induced
mutation spectra associated with specific DNA adducts on guanines and with oxldati/elamage,
respectively. Here, analogous effects of DON, PAT and their combination on epitrexliahd colon
cancer cell lines (HepG2 and HT-29) and primary mouse embryonic fibrofMEfS) were
investigated. The cyto- and genotoxicity was evaluated using, respectivelgotbhemetric MTT
assay andH2Ax immunostaining. Clones amenable to whole-genome sequencing analyses were
generated before and after chronically (6-8 weeks) exposing the two human cedl tin¢he
mycotoxins, whereas MEF-derived clones were obtained upon exposure, senescence angpass
clonal outgrowth.

The independent exposures to DON and PAT induced both cytotoxicity and gemptoxiooth,
HepG2 and HT-29, and in MEFs, suggesting potential expspefic mutagenic effects. Co-
exposure to a mixture of DON and PAT induced augmented cytotoxic effects in alysteths.
Genome-scale sequencing of the extracted DNA from the chronically single and co-expblseesscel
is carried out to identify exposure-specific mutational signatures that will then be assesseatam hu
cancers by computationally screening the human pan-cancer whole-genome sequdatindgRNA
sequencing as well as measurements of oxidative stress upon short-term expoduaddnéss the
role of relevant DON and PAT-induced genomic and cellular toxicity.

Our findings will yield new and important mechanistic insights, therebyigiray a rationale for a
targeted reduction of relevant dietary mycotoxin exposures and associated canceenskldn
policy development and regulations at national and international levels.
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Antifungal activity of fermented and unfermented rooibos and
honeybush extracts againgtusariumspecies
Beauty Omoruyi*, Mariska Lilly, Wentzel Gelderblom

Cape Peninsula University of Technology, South Africa
*corresponding author: Omoruyie@cput.ac.za

Mycotoxins produced by sever&usariumspeciesdoes not only have a significant effect in the
reduction of maize yield and grain quality, but have led to food safehcerns.The antifungal
activity of rooibos @spalathus linearjsand honeybushQyclopiaspp.) tea extracts reduced the
growth of plant pathogemBotrytis cinereabut their efficacy againgtusariumspp. is unknown. In this
study, we examined the effect of fermented and unfermented rooibos @ydlopia subternata
agueous extracts as well as green t&aifnellia sinensisagainst 10Fusariumspecies. Viability of
conidia was determined by measuring ATP using the BacTitéY-@&say and K was calculated
with GraphPad Prism 5.01 software. Fermented rooibos extract (20 gm/ml) decreasegdbe
viability of Fusarium verticillioidesMRC 8559 Fusarium globosumMRC 6647, and~usarium
subglutinansMRC 85530 13.5 %, 13.6 %, and 9.5 %, respectivetyile unfermentedrooibos
decreased their spore viability to 18.1%, 18.7% and 28.0%. The ferm@ntadbternatgd20 mg/ml)
extract exhibited a significant reduction in spore viability Fof globosumMRC 6122 Fusarium
proliferatum MRC 8550 anér. subglutinandViRC 8553y 12.0 %, 6.0 % and 3.1 %, respectively.
While the unfermentedC. subternatahad a less inhibitory effect on the conidia of these strains at
34.1 %, 81.3 % and 36.7 @verall, the fermented rooibos and honeybush extracts showed a higher
antifungal activity against thEusariumspecies than the unfermented extracts.
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Toxicological evaluation of selected mycotoxins using the Zebrafish
model system

Victor Kagot®*, Marthe De Boevrg Paul CouckeHanna De SaffelAndy Willaert, Sheila Okoth
Sarah De Saed¢r

ICentre of Excellence in Mycotoxicology & Public Health, Faculty of Pharmaceutical S¢iémeces
University, Ghent-Belgium.
2Center for Medical Genetics Ghent (CMGG), Department of Biomolecular Medicing- Ghen
University Hospital, Ghent-Belgium.
3School of Biological sciences- Nairobi University, Nairobi- Kenya.
‘Department of Biotechnology and Food Technology, Faculty of Science, University of Johannesburg,
Doornfontein Campus, Gauteng, Johannesburg-South Africa.
*Corresponding author: victor.kagot@ugent.be

Mycotoxins are secondary metabolites produced mostly by fungi of the geékmrergillus,
PenicilliumandFusarium Mycotoxins are known to exert deleterious effects on human and animal
health. High prevalence of aflatoxins, fumonisins and other emerging, uategumycotoxins have
been detected in maize samples from Kenya yet their toxicologicalkmtiplns along with a detailed
mechanistic insight on human development are still not well understoods $hidy, examines
aflatoxin B1 (AFB1), fumonisin B1 (FUMB1), cyclopiazonic acid (CPA), and aflédé@ofor
cardiotoxicity, morphological parameters, survival parameters and locomotor mhiawvizebrafish
embryos and larvae upon exposure to theC }S}A]JveX § o®egilizafom (Ppf)s Zebrafish
embryos were treated with mycotoxin concentrations of 1 ng/mL, 5 ng28Lng/mL, 75 ng/mL, and
125 ng/mL for AFB1, CPA, and AFC, and from 1 pg/mL to 125 jg/lUNB1. Morphological and
survival parameters were observed every 24 hours up to 96hpf, cardiotoxicity assessas done

at 48 hpf, while locomotor behavior was assessed at 96 hpf using a NoldusiBiami video tracking
system . Preliminary results show that AFB1 does not have a significant effect on théuheton.
However, at 25 and 75 ng/ml AFB1, hyperlocomotion is observed. The highest concentrati@lof AF
(125 ng/mL) results in developmental defects in the pectoral fins from 72hpihdr6% lethality at
96hpf. Further experiments and subsequent results for the other mycotoxins will be presented
during the conference. With new insights on the toxic effects of these emergiegtoyns in the
zebrafish model, this study will contribute to the lean existing toxicity data thatjisined to support
legislative decisions for mycotoxins control.
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Mitochondrial toxicity and changes to cellular bioenergetics by
Fusariummycotoxins - alternate mechanisms of action
Sheik Abdul, N. Marnewick, J¥
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*corresponding author: MarnewickJ@cput.ac.za

Fusariumspp. are prolific producers of fumonisins, trichothecenes and zearalenone, argc¢hree
of the most prevalent mycotoxins globally, as well as neglected toxins such as fsdriOver the
last decade fusariotoxin induced mitochondrial dysfunction has emerged as an altemeat&nism
of action, and its role in metabolic toxicity is now being appreciated. Thesastwen induce
mitochondrial dysfunction by different mechanisms including impairment axidative
phosphorylation and respiratory chain activity as well as inducing mitatriedrstress and hindering
the removal of damaged mitochondria. Additionally, the production of reaatixygen species and
the generation of reactive metabolites, has been shown to damage key mitodhbpdoteins. The
potential impact that these toxins have on metabolic pathways have been npadsible by
technological developments in areas such as molecular biology, metabolandosther innovative

methodologies, includingn vitro energy substrate manipulation. This lecture focusses on the

different fusariotoxins that epitomise the recent discoveries encompassing the diverseuizol
mechanisms utilised by these toxins to not only cause mitochondrial migtsfn but also rewire
critical metabolic pathways. These works illustrate how fusariotoxins control tieetidin of major
metabolic pathways to alter the metabolic endpoints of cells. Understandiagc@implex interplay
between metabolism and toxicity will help identify aberrant metabolic finalilieked to diseases
thought to be induced by fusariotoxins, such as cancer.
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Toxicology 2: New insights into the toxicity and mode of
action of mycotoxins

Ochratoxin A exposure induces key pathological features of
W EIl]Jve}v[e ] < ]in@tlo antn ywo

Ariane Vettorazzi*, Maria 1zcé, Elena Gonzéalez-PefiaAdela Lopez de CerafnLydia Alvarez-
Ervit?
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dZ % E]Ju EC He }( W EI]vethe[majdrity of patidhts i§ wtill unclear; however,
several environmental risk factors have been associated with PD. People ligingrad area might

be at significantly increased risk of getting PD due to exposugotential neurotoxins present in
the environment. Mycotoxins are a group of natural-occurring fungal meitalsotontaminating a
huge variety of crops. The mycotoxin ochratoxin A (OTA) was previously repoiedneurotoxic

and to cause striatal dopamine depletion after single intraperitoneal administratiomitie. To
further identify if OTA exposure could have a role in the development of R tygie mice were
orally treated with low doses of OTA (0.21 or 0.5 mg/kg b.w.) four weeks. mbedan effects of
OTA on PD related molecular features (alpha-synuclein pathology, dopamirdyrsfunction and
motor deficits) were evaluated six months after the end of the treatment. Immistobhemical and
biochemical analyses demonstrated a loss of dopaminergic cells associated with a decrease of
dopaminergic innervation in the striatum responsible for motor impairmeRtsosphorylated alpha-
synuclein levels were also increased in the brain. Similar to PD, LANPe®A levels were
decreased. The mechanism was further validated in vitro in @ human SH-SY5Y neurzblesito
line. Cell cultures exposed to OTA exhibited decreased LAMP-2A protein levelsninpaif the
chaperone-mediated autophagy pathway and decreased alpha-synuclein turnover whicmkeas li

to the deregulation of miRNAs, all reminiscent of PD. Our results provide prelimiataytal
understand the potential neurodegenerative effect of OTA as well as contribute with an
experimental system able to detect other long-term effect neurotoxins.

Funding. This study was funded by European Regional Development Fund (FEDER) "dakay to
HE}% — ~0&Z"™ 116U C §Z ~"D]v]*s E]} }viug UP/v eSE&E]S @
IVA «31P 1}v_ }( 8Z "% v]+Z '}ASEE324R)(BINECSOIAEGFEDER, UE) and the
"Gobiernod E A & E -projddti4B). Part of this work was carried out in the MITOX Research
group of the University of Navarra.
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On the estrogenic activity of alternariol and its dibenzopyrone
scaffold: a target fishing study to mine novel biological targets
Luca Dellafiora Daniele Del RfpGianni GalaverddJ Z] & oo *$

Department of Food and Drug, University of Parma, Parma, Italy
2Department of Veterinary Sciences, University of Parma, Parma, Italy

The Alternaria mycotoxin alternariol shares with urolithins, which are health-promoting gut
metabolites of ellagitannins, a dibenaepyrone scaffold. Depending either on the hydroxylation or
substitution patterns, molecules having this scaffold have been described interactingtivath
estrogen-related cell machinery resulting in an estrogenic actimityitro and suggesting a possible
role as xenoestrogen. Taking into account the polyphenolic nature of these comgotimeir
estrogenicity likely involves mechanisms other than the well described intenaand activation of
estrogen receptors. Specifically, a divergence in the network of biological targghs determine
the opposite outcome these two structurally related classes of compounds are mearav ih
living organisms.

In this respect, the present work was focused on the estrogenic activity of dibepgoenes and
pursued the identification of possible biological targets other than estrogen receptors. Esplessi

then placed on studying the effects of the inter-class chemical differences and how they may
influence the respective interaction with targets.

The work relied on ain silicotarget fishing approach to identify possible novel additional targets
involved in the estrogenic response followed by experimental confirmatorystriab a main
outcome, the dibenzorpyrone scaffold was describeth silico as able to inhibit the 1%
hydroxysteroid dehydrogenase I, a key enzyme in estrogens biosynthesis ia ohargducing 17-
estradiol. Of note, this result was found of particular relevance as may explgart the mild
estrogenic activity described for these compounds so far. The prediction was than @ahfirm
experimentally using both a cell-free biochemical assay and a cell-based model system. Afteaward
thorough 3D modeling analysis was done to highlight whether the chemicatatitfes between
alternariol and urolithins may impact their respective capability to interact with the raezyThe
molecular modeling described that alternariol might have a more pronounced dipdb anchor
the substrate binding site likely resulting in a stronger inhibitory posdmbmpared to the urolithins
under analyses.

This work described for the first time the t-hydroxysteroid dehydrogenase | as a biological target
of alternariol and urolithins extending knowledge on the mechanistic aspects of thedgesicity.

In addition, alternariol was described as an inhibitor possibly more potent aggdpto the health-
promoting counterpart. The relevance of this specific result to ithevivo condition needs to be
verified with priority in the light of describing precisely the molecular basithefdiverse final
outcome these compounds are supposed to elicit in living organisms.

Acknowledgements: Prof. Martin Frotscher from Saarland University (Saarland, Germah{pt. an
Paola Puccini, Dr. Benedetta Riccardi, Dr. Marco Milioli, Dr. Angela FalcDraridargherita
Interlandi from Chiesi Farmaceutici SpA (ltaly) for the valuable supportrig daperimental assays.
Also, this research benefits from the HPC (high performance computing) facility of trerdityiof
Parma, Italy.
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CombinedAlternaria alternata toxins activate the aryl hydrocarbon
receptor pathway and alter the colonic immune responsevitro

Julia Hohenbichléy Georg Aichingé®, Veronika Spindlér Gudrun Pahlke Michael Rychl Giorgia
Del Favery Doris Marké'

Department of Food Chemistry and Toxicology, University of Vienna, Ai@iiai of Analytical
Food Chemistry, Technical University of Munich, Germ¥#rgpartment of Health Sciences and
Technology, ETH Zurich, Switzerland
*corresponding author: doris.marko@univie.ac.at

Food contaminating mycotoxins produced Alernaria alternatafungi such as altertoxins (ATX) and
alternariol (AOH) have been shown to activate the aryl hydrocarbon receptor (AhR) [1]. AhR
activation affects phase-lI-metabolism enzymes and is known to interfere wittipheupathways
including, among others, inflammatory cascades and antioxidative signaling. Timusgeohanistic
studies highlighted the potential oflternaria toxins to activate the AhR pathway also in
combinations or in complex mixtures by assessing the 7-ethoxyresddiethylase (EROD)
enzyme activity in MCF-7 breast cancer cells [2]. Building on this, we further exaimidepththe
implications of the AhR activation triggered Byternaria mycotoxins at intestinal level. For this
approach we selected a non-transformed colonic epithelial cell line (HCEC-165Be83 potential
downstream effects of AhR activation on the immunocompetence, followingirflammatory
stimulation. Transcript levels of pro-inflammatory cytokines were measuredqii@-PCR and
epithelial barrier function proteins via confocal microscopy.

EROD experiments revealed a dose-dependent increase of enzyme activity by two cmimjpless

of Alternariatoxins as well as altertoxin | (ATX-1), ATX-Il and AOH. For binary mixtures, AOHand ATX
Il showed synergistic interactions in this respect [2]. Focusing on these two toxires ¢olonic cell
system, gRT-PCR experiments revealed immunosuppressive potential targeting s&iptéon of

two cytokines TNR-and IL-8. Modulation of the transcription of matrix metalloproteinasklR2

implied also potential effects in epithelial restitution and barrier functionss Ts supported by
structural modifications of membrane bound proteins such as intedfin claudin 4 and zona
occludens 1. Mechanistically, immunofluorescence experiments showed an impact dfakixAOH

on the translocation profile of AhR, Nrf2 and M-

To conclude, our data sustain the hypothesis tAliernariamycotoxins can interfere with pathways
relevant for colonic immune responses, antioxidant capacity and the structural intefjiityestinal
cells.

1. Pahlke, G., et al., Impact of Alternaria toxins on CYP1A1 expressitiarentihuman tumor
cells and relevance for genotoxicity. Toxicol Lett, 2016. 240(1): p. 93-104.

2. Hohenbichler, J., et al.,, Alternaria alternata Toxins Synergistically Activate the Aryl
Hdrocarbon Receptor Pathway in vitro. Biomolecules, 2020. 10(7): 1018
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Ribosome inhibition induced by deoxynivalenol exacerbates DNA
damage caused by various mutagens
Marion Garofalé?, Delphine Payrdg, Eric Oswakf, Jean-Philippe Nougayredelsabelle Oswal
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3CHU Toulouse, Hopital Purpan, Service de Bactériologie-Hygiéne, Toulouse, France
*corresponding authors: jean-philippe.nougayrede @insernsabelle.oswald@inrae.fr

Intestinal cells form the first barrier against the "dietary exposome". This ceegrchemical or
microbial genotoxic substances, that can induce a variety of DNA damagedieldry exposome

also includes mycotoxins, such as deoxynivalenol (DON), which is the most gremabetoxin in

the European food chain. DON binds eukaryotic ribosomes, leading to translatiditiamhand
ribotoxicity. DON is not genotoxic by itself, but it was recently shown thexdcerbates the DNA
damage induced by the bacterial genotoxin colibactin. Here, we examined whe@irnibdulates

the DNA damages inflicted by a variety of DNA damaging compounds witlertiffeodes of action.

Using phosphorylated H2AX and RPA32 as DNA damage markers, we observed that DON, at a dose as
low as 1 uM, exacerbated the DNA damages induced by cisplatin, etoposidph&@amycin. In
contrast, de-epoxy-deoxynivalenol (DOM-1), a modified form of D@a¥la to inhibit the ribosome,

did not exacerbate DNA damage. Conversely, several ribosome inhibitoesigat@cDNA damage
indicating that synthesis inhibition explain DNA damage exacerbation. Therefotentnation with

DON at realistic levels aggravates DNA damage induced by various mutagens tatehiotal cells

are exposed. This suggests that health risks from the exposure to a mixture of chemical and fungal
contaminants give rise to greater risks than the exposure to single compounds. Consequently
legislations, which are based on the effects of contaminants taken separately, shouldecdhsid
effects of mixtures.
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In vitro interactions ofAlternaria mycotoxins with the gut
microbiota: a bidirectional relationship

Francesco Crudd*, Georg Aichingér Jovana Mihajlovi¢ Elisabeth Vardaluca Dellafiofa
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The human gut microbiota plays a key role in the maintenance of humeafth. Factors able to
modify its composition might predispose the host to the developmenpathologies. Among the
various xenobiotics introduced through the diéliternariamycotoxins are speculated to represent a
threat for human health. However, limited data is currently available about thiedgional relation
between gut microbiota and\lternariamycotoxins. In the present work we investigated thevitro
effects of different concentrations of a complex extract Adfernaria mycotoxins (CE; containing
eleven mycotoxins; e.g. 2.3 uM altersetin and 0.153 uM alternariol (AOH), am&hémum CE
concentration tested) on human gut bacterial strains belonging to five ofrtbet dominant human
gut microbial phyla. Furthermore, the ability of the bacterial strains to adserinetabolize the
mycotoxins of the extract was also studied.

Results from the minimum inhibitory concentration (MIC) assay showed the scarcg abiE to
inhibit the growth of the tested strains, since considerable MIC values were fauniyl for
Bacteroides vulgatug50 pg/mL) andClostridium innocuun(100 pg/mL). However, the growth
kinetics of most of the strains were negatively affected by exposure to the variousmG&htrations,
mainly at the highest dose. Interestingly, despite most of the observed fioaiibns in bacterial
growth were found to be mainly attributable to modifications of the statioy-phase growth yield,
increased doubling times or prolongation of the lag phase were sometifssreed, depending on
the strain and on the specific CE concentration tested. The CE was also found tonematebe
formation of biofilms, already at concentrations of 0.5 pg/mL. LC-MS/MS daddysis of the
mycotoxin concentrations found in bacterial pellets and supernatants aftdr Rtubation showed
the ability of bacterial strains to adsorb sorAdternaria mycotoxins (e.g. AOH, AOH monomethyl
ether, and altersetin), thus reducing the amount of mycotoxins potentially absabablthe
intestinal level. Of note, the tendency of these mycotoxins to accumulate wiihcterial pellets,
especially in those of Gram-negative strains, was found to be directly related to their lipipyhil

Taken together, this study highlights the potential roleAtternariamycotoxins in impacting the gut
microbiota and, vice versa, the importance of the latter in mediating the systeiméwvailability and
detoxification of these abundant food contaminants consumers are constantly exposed to.

Acknowledgments: We acknowledge Fondazione Cariparma for the support given under the
TeachlnParma Project to F.C. and D.M., the European Research Council (Starting Grant: FunKeyGu
741623), and the University of Vienna for funding the studies. We also tharMdbkge Spectrometry

Core Facility of the University of Vienna for their support, and Dr. Alessandra Riva (UniMersity
Vienna) for providing some of the bacterial strains used in the present study.
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Toxicology 3 and Phytopathology: Effects of mycotoxins on
animals and plants

Predicting mycotoxin toxicity using mass-spectrometry profiling

Laura Soler Vasco*, Valérie Labas, Ana Paula Teixeira-Gomes, Charles Banliat, Isabelle P. Oswald

NRAE, France
corresponding author: laura.soler-vasco@inrae.fr

Mycotoxins often display a pleiotropic toxicity, whose characterizaticiudes a tedious evaluation

of all cellular functions. Tools that enable, comprehensive functional analyaisiigh throughput
technique are largely needed for toxicity screening. Here we used a molecular grofiithodology

known as ICM-MS (Intact Cell MALDI-TOF Mass Spectrometry) for screening the toxicity of
mycotoxins. ICM-MS is based in the acquisition and comparison of M&ptbit depend on the
peptide/protein composition of the studied cellular population, andl they evolve following a
response to an insult. Our hypothesis was that each mycotoxin shapes the ICM-MS profile of a given
cell type in a specific way, and that these profiles can be modeled o audxicity-predicting tool.

The main objectives of this study were (i) to determine if the ICM-MS profiletestimal cells
exposed to regulated mycotoxins (deoxynivalenol, zearalenone, aflatoxin-BbniRimB1, patulin,
ochratoxinA) was toxin-specific, (i) if these profiles changed according to toxicity ¢snatid dose-
response effect and (iii) if we were able to build a toxicity-predictive modeu&M-MS profiles

that could be used to explore the toxicity of unknown mycotoxins. Intest@eto-2 cells were
exposed for a short period (24h) to low concentrations of mycotoxins (Q.and 10puM) and
analyzed by ICM-MS. The specific bioinformatics tools, ClinProTools, wereyedhfiioprocess and
compare the MS profiles. Non-linear multivariate analysis was applied to build pvedistidels of
cellular toxicity associated with the known effect of the tested mycotoxins. Identification of the
molecular masses represented in the profiles was achieved using in-house produced database
Results showed that ICM-MS intestinal cells phenotyping was specific and allowedtentidfte

the response to each specific mycotoxin, with cross-validation (specificity) and réazogralues
(sensitivity) higher that 85%. We obtained and tested a model able to classify the mycotoxin effect by
their general known effect (cytotoxic, genotoxic and other, non-acute effect). ICM-MS profiles
changed with exposure times and toxin concentration. The abundance of several molecular masses
varied with toxin concentration and/or exposure time, representing potential biomarkéig-MS
profiling, in conclusion, represents a promising toxicity-screening toud, results allows for the
discovery of new potential biomarkers.
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Calcination improves thén vivo efficacy of a Tunisian clay to bind
aflatoxin G1 in broiler chickens: a toxicokinetic approach
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Aflatoxins are of major global concern for food and feed safety because of their camcicibg (IARC
class I) and negative effects on animal health and performances. Adding a mycotoxin detoxifier to the
feed is the most common post-harvest mitigation approach. Among the mycottetoxifiers, clays

are known for their adsorbing characteristics, and are used as feed additives to overceme th
negative effects of aflatoxicosis in livestock farming. Recently, it has been daated in vitro that
cdcination of clay minerals enhanced the adsorption of aflatoxin G1 (AFG1) and G2)}(AF
Calcination is a process in which clay minerals are heated to different temperailre€uropean
Food Safety Authority (EFSA) stated that the efficacy of detoxifiers should begatesgtbased on
toxicokinetic studies. Little or no information is available oe #fsolute oral bioavailability and the
toxicokinetic parameters of AFG1. The goal of this study was to investigate (a) the taticokin
characteristics of AFG1 and (b) the effect of calcination of a Tunisian purified cldiffement
toxicokinetic parameters of AFGL1. In this study, a total of forty, 3 weekheadlthy broiler chickens
were randomly distributed into four groups of 10 animalsd “D5/5). Group 1 was administered
AFGL1 (2 mg/kg BW) by single intravenous injection (1V), group 2 receiveiaacrap bolus (PO) of
AFG1 (2 mg/kg BW) without any clay, group 3 was dosed AFG1 PO together withh lbolus of
purified clay (CP, 1 g/kg BW), and group 4 received AFG1 PO with an oral bolcisatecatlay (CC,

1 g/kg BW). Blood was collected at several time points after administration. Plasma déaFG1
were guantified using an in-house validated liquid chromatography tandem-repsstrometry
method and toxicokinetic parameters were analyzed. After the PO administrationmmaaxplasma
concentration (Gay of AFG1 was observed at 10 min which indicates a rapid absorption of the
mycotoxin. A statistically significant difference in the area under thenmasoncentration-time
curve was observed for group 4 (7.98+3.46 h*ng/ml) in comparison with geyh3.27+4.25
h*ng/ml) and group 3 (16.17+5.24 h*ng/ml) with a p-value of 0.00Ins€quently, a significant
reduction in the oral bioavailability between both clay-dosed groups eteerved (14.51+4.65 and
8.72+3.78 for the CP and CC respectively) wifhvalue of 0.001, indicating that calcination of the
purified clay was efficient in adsorbing AFGL1.

References

! Rejeb R., Antonissen G., De Boevre M., Detavernier C, Van de Velde M., De SaagateSie R.,
Hadj Ayed M. & Ghorbal A. Calcination Enhances the Aflatoxin and Zearalenone Binding Edficiency
a Tunisian Clay. ToxirZ)19 11, 602.
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Levels of mycotoxin biomarkers in urine and serum after
experimental exposure of the pigs to contaminated feed
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Monitoring of the exposure of animals to mycotoxins may include not onharelysis of toxin
contamination in the diet but also the analysis of toxins in biologmatrices with the use of
biomarkers of exposure. The goal of this study was a) to evaluate the most suitaiiarkérs for
deoxynivalenol (DON), zearalenone (ZEN), ochratoxin A (OTA), and citrinin (@FE)ni\ plasma
and urine after exposure of the pigs to contaminated feed, and b) to deterrhia kinetics of the
disappearance of mycotoxin biomarkers.

In the animal experiment, a total of 24 pigs were divided into three groapsontrol and two
experimental (located separately in the metabolic cages). Pigs were exposed to feed prigpared
maize and rye naturally contaminated with DON, ZEN, OTA, and CIT at following concents&@on
+ 23,16 + 2,114 + 8, 36 + 5 pg/kg feed in experimental group | and 1126 + 91 225+ 22,71 + 8
ug/kg feed in group Il, for 14 days. Then, both experimental groups rectaeddree of mycotoxins
for the next 14 days to determine the kinetics of the disappearance of myeobdaimarkers. Urine
samples were collected every day in the morning (24-hour urine) doatlsamplest once a day
from different groups (3h after feeding). Plasma biochemical parameters were altoltad during
the experiment. Multi-mycotoxin LC-MS/MS methods were applied to determinendorkers of

E%}eUE ]V %]P[* HWE]v Vv e+ EHU * U%O *X }5Z u3zZ} PPy @]VAe0]
specified by the EMEA (European Medicines Agency).

Following maximum levels of biomarkers were found in urine sanfpbes experimental groups (I,

II): DON (51, 117 ng/mL), ZEN (2, 4 ng/mL), OTA (30, 59 n@mL}48, 84 ng/mL) and their
metabolites: alpha-zearalenol (1,8; 2,95 ng/mL), deepoxy-deoxgmioh(13, 29 ng/mL), ochratoxin
alpha (OT) (10, 20 ng/mL) and dihydrocitrinone (DH-CIT) (146, 312 ngMmlLgerum samples
maximum concentrations of biomarkers from experimental groups (I, II) wereDioN (10, 24
ng/mL), OTA (207, 450 ng/mL), CIT (10, 29 ng/mL}, ®IOQ; 1 ng/mL) and DH-CIT (<LOQ; 4
ng/mL).

It was the first prolonged exposure experiment for multiple mycotoxins is.plde urinary and
serum concentration of all biomarkers correlated well with the respective toxin intake what
demonstrates that they are suitable biomarkers of exposure in pigs. Urine (collectechougs) is a
good candidate to monitor DON, ZEN, OTA, and CIT exposure, $eb@iN, OTA, and CIT (only
traces of ZEN were found). Additionally, OTA has quantified in urine as well as serphassam
experimental groups even after two weeks after changing contaminated feed for comttohtrast

to other mycotoxins, which were quantified only during feeding with contaminated.fe
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Investigation of the transfer ofAlternaria toxins into wheat plants
using a hydroponic cultivation system
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Mycotoxins act mainly as pathogenicity factors in host plants. Mostly the effettg afifestation by
phytopathogenic fungi are clearly recognizable, but mycotoxins are also detéctpldnts which
exhibit no visual symptoms of fungal infection. In this case it is likely tth@tmycotoxins are
produced by endophytic fungi without visually observable effects or the toxinalaserbed from
soil by the roots. The transfer from soil into the plant has already been shown for segerddiiotics
like pharmaceuticals and personal-care products. Concerning mycotoxins, roitgd lidata are
available, which are mainly focused on the metabolic fate of zearalenone and deoxynivalenol
durum wheat [1, 2]. Even though fungi of the genus Alternaria are ubigslito the environment,
currently no studies on the transfer of Alternaria toxins (ATs) from soil into the plamt besn
carried out so far.

The aim of the project is to estimate the importance of this entry pathway and its catitnibto the
total accumulation of Alternaria toxins in wheat plants for a better understandfrihe "soil-plant-
phytopathogen" system. For this purpose, a hydroponic cultivation system exasaped and the
nutrition solution was spiked with 4 mg/L of Alternariol (AOH), Alternariahaneethyl ether (AME)
and Tenuazonic acid (TeA). The plants grew in a climate chamber under optimti gomditions
until the tillering stage, were harvested after one and two weeks and elividto leaves, root necks
and roots. The samples were freeze-dried and ground into a fine powdéurther quantification of
the added Alternaria toxins.

Quantification was performed using a validated LC-MS/MS in-house methisd. thd weeks of
cultivation, the treated roots had the highest mycotoxin levels in the case of all threetaxins

(65.5 mg/kg AOH, 34.2 mg/kg AME, and TeA 4.8 mg/kg on a fresh weightfodeisgd by the root
necks and the lowest levels in the leaves. For a large part (90-98%) of the supplemgntadxins,

the fate is unknown, as they could not be detected in the remaining nutrientisolunor in the

wash water. Only a small part was detected in the plant parts. A larger percentagerof/tiidoxins
may have been metabolized. The preliminary high-resolution Q-TOF-M8&%WSshow a large
metabolite spectrum of mycotoxin conjugates (glucosides, malonylglucosides;afiglas, sulfates,
acetylated forms, etc.).

To our knowledge, this is the first study, which investigated the transfer of mycotoxmghe
different wheat plant parts using a hydroponic system in a climate chamber for cultivation.

[1] Gianni & Dall'Asta et al. (2013). Durum Wheat (Triticum Durum Desf.) LinesDeferent
Abilites to Form Masked Mycotoxins under Greenhouse Conditions. Toxins.1-65.8
10.3390/toxins6010081.

[2] Renato & Dall'Asta et al. (2017). Plant organ cultures as masked mycotoxin biefactori
Deciphering the fate of zearalenone in micropropagated durum wheat rootsleamds. PLOS
ONE. 12. e0187247. 10.1371/journal.pone.0187247.
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and Alternaria
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The mycotoxigenic fungal pathogeRasariumand Alternariaare one of the leading contributors to
losses in cereal crops. Against them are naturally occurring antagonists such as pseudgmonad
which compete with the fungi on the wheat-ear. However, studies investigating the intemaofi

these groups often neglect the temporal aspect of the infection process and the assouistety
effects. In our study, which we would like to present here, the focus was oimfluence that the

initial colonizer has on the subsequent colonizers (Hoffmann et al., 2B2&udomonastood out

for its ability to inhibit the growth of phytopathogenic fungi and theiycotoxin production. In a
climate chamber experiment, wheat-ears were successively inoculated with two different strains
(Alternaria tenuissimaFusarium graminearumor Pseudomonas simiaeThe development of the
infection process and the production of mycotoxins were tracked over three wesikg qPCR and
HPLC. All three strains presented different characteristics and strategies in dealing with co-
inoculation. Our conclusions about species-specific priority effects in a natural enviroamethe

role of the mycotoxins involved contribute significantly to the developmengftdctive biocontrol
strategies.

REFERENCES

Hoffmann A, Lischeid G, Koch M, Lentzsch P, Sommerfeld T, Miller MEH QBRaltivation of
Fusarium, Alternaria, and Pseudomonas on Wheat-Ears Affects Microbial Growth yenodoiin
Production. Microorganisms 9(2):443. https://doi.org/10.3390/microarigms9020443
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Climate Change: Impact of climate change on fungal growth,
mycotoxin production and control

Impacts of environmental factors on ochratoxigenic fungi and the
insights on their regulatory mechanism
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Ochratoxin A (OTA) is produced Bgpergillusand Penicillium species, contaminating various
foodstuffs such as cereal crops, fruits, vegetables and nuts, and is classified as a possinie hu
carcinogen (group 2B) by the International Agency for Research on Cancer. The catianmdh
ochratoxigenic fungi and the subsequent OTA occurs at all stages of crop plaatingst, storage
and processing, and OTA production are affected by environmental factors. Here, we discuss
impacts of light and carbon sources on ochratoxigéspergillus ochraceuendA. carbonariusThe
results showed that the growth of the both fungi were extremely inhibited by UV-B. -Short
wavelength (blue, violet) significantly inhibited the production of OTA. Infectmperiments of
pears showed the pathogenicity of the both fungi were significantly decreased under U\atoradi
As for carbon sources, we found glucose and maltose were the most inducing medrl £o
production byA. ochraceusfollowed by sucrose and the nutrient-rich Yeast Extract Sucrose and
Potato Dextrose Agar. Furthermore, we demonstrated light-related genes irtvawmplex keA

veA andvelB, as well as carbon catabolite repression geneA played crucial roles in asexual
development, secondary metabolism, and fungal virulencA.iochraceusThese research provides
theoretical basis in the control and prevention of ochratoxigenic fungi.
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Implanting of AspergillussectionFlaviin French maize fields in
relation with climate changes
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It is widely accepted that Aflatoxin B1 (AFB1) is a major contaminant in regions wheskntaie
conditions favour the development of aflatoxigenic species. Global warming maytdedae
appearance of aflatoxins (AFs) in maize produced in Europe. It was then dasede in 2015 where
the exceptionally hot and dry climatic conditions were favourable forgkéduction and led to the
contamination of 6% (n=114) of field and 15% (n=81) of pre-storage samples analyzed.

In 2018 and 2019, quite similar meteorological conditions were obsenvEdance during summer. It
raises the question of the possible durable implanting of aflatoxigenic species in Fieldsh To
assess this possible emerging threat, about 200 maize samples were collected yeé&irgnoh
territory at harvest and analyzed for fungal contamination. Isolates belongirsgdtionFlaviwere
isolated, identified at species level and characterized for their toxigenic potential.

In 2018, 3.6% of the 195 samples were contaminated with aflatoxins and thisrgompwas only
2.2% among the 183 samples of the 2019 harvest. These samples displayed a mean total fumhgal co
ranging from 1 to 2.170CFU/g, which is common on that type of substrate. However, surprisingly,
54% and 56% of the 2018 and 2019 samples respectively were contaminatefispéhyillussection

Flavi suggesting an important implanting of these species in French fields. Mean caunts f
AspergillussectionFlaviwere about 610 CFU/g in aflatoxin negative samples and increased fo 10
cfu/g in aflatoxin contaminated samples.

Among the 462AspergillussectionFlavistrains that were isolated, 426 displayed typical features of
Aspergillus flavys30 were identified ag\spergillus parasiticydl strain corresponded té. nomius

and 1 toA. tamarii All these strains were characterized for their ability to produce both aflatoxins
and cyclopiazonic acid. Ml parasiticustrains produced the 4 aflatoxins (B1, B2, G1 and G2) as well
as theA. nomiusone. Concernind. flavis strains, about 25% of strains produced B type aflatoxins
and 78% produced cyclopiazonic acid. All together more than 80%@aofsswere able to produce at
least one toxin.

A first analysis of the geographical repartition AgpergillussectionFlavi strains did not allow to
correlate their location with specific production areas. An in-depth analysis of agricyitaciices is
ongoing to try to identify if some specific practices could prevent frtie development of
AspergillussectionFlavi promote the presence of toxigenic strains or, contrary, the implanting of
non-toxigenic ones. A multifactorial analysis integrating agronomy anatelimill also be carried
out.

From these results, it appears that, even if the frequency of contamination of maize sanithles
aflatoxins is still limited in France, the aflatoxigenic species are well implanfeglds. First results
on the 2020 harvest confirm this fact and highlight an even more fregpessence ofAspergillus

sectionFlavi
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Climate change abiotic conditions produce changes in the kinetics
of Aspergillus flavudranscriptomic and metabolomic profiles
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In this study we examined the temporal impacts (over 10 days) of interactingtelithange related
abiotic factors of temperature (30, 3C), water availability (0.985 and 0.93 water activity) @nd
exposure to C&(400, 1000 ppm) on the kinetics of transcriptomic and metabolomic respongks of
flavuswhen colonising stored maize. This included examination of the temporal chang#atoxin
biosynthesis genes, global transcriptomic response of this species using RNAseq andefthets
metabolite profiles using LC-MS/MS. Generally, the results have shown that @perature X
water stress interactions impacted on a number of genes co-expressed in relation to redmpo
colonisation patterns. Moreover, the results showed significant changes at elevated tempgeratur
CQ and water stress on the temporal differential expression of the aflatoxin gene clgsters
(compared with control conditions 3G, 400 ppm Cand 0.985 g). In addition, we describe several
changes in the production patterns of different secondary metaboliteA.iflavusespecially under
water stress + elevated GOr temperature.

These results may be useful for a better understanding of functional relatiohstipeenA. flavus
colonization of maize grain under existing and future interacting abiotic stresskdvgrove our
understanding of how this affects phenotypic toxin contamination of this staple food grain.
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Use of probabilistic models to understand the growth and
mycotoxin production byFusariumspecies in small grain cereals
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Fusariumspecies can cause head blight and are infecting cereals worldwide. They not onnhave
impact on yield and quality but also contaminate grains with mycogxirhis has downstream
effects on food safety for both food and feed supply chains. Regulations, &itimmam limits, exist

for the relevant Fusarium mycotoxins (e.g. type A and B trichothecenes, zearalenone and
fumonisins). There is interest in a better understanding of the effect ofrkkeyaicting abiotic factors
which determine colonisation and mycotoxin production in small grain cereals.

This study has, thus, examined the ecophysiological relationship between temperature x water
availability (water activity, aw) on growth and mycotoxin productiorFbgsiaticum, F. graminearum

and F. langsethiae These were carried out on simulated cereal-based matrices and identified the
optimum and marginal boundary conditions for both growth and relevant mycotoxinyatazh.

An innovative probabilistic modelling approach was used. Data were poambeda predictive
mathematical model was developed for contour maps of the marginal gicham conditions for

these two key interacting abiotic parameters. These were carried out For asiaticum
(deoxynivalenol)F. graminearum(zearalenone) andr. langsethiagT-2/HT-2 toxins). Comparison
between these models and previously published models were made. Such predictive models can help
to define the ecological niches of thedeusariumspecies and the relative risk of mycotoxins
exceeding regulation limits.

Acknowledgements: This research has received funding from the (MyToolBofE }%. Vv hv]}v][e
Horizon 2020 research and innovation programme under grant agreement N613#hd BBSRC-
SFI research grant (BB/P001432/1) to Cranfield University and University College Dubilin, Dub
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Impact of climate change conditions dausariumspp. from oats
and their associated mycotoxin production
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Oats and oat-based product consumption are increasing in the UK and Ireland theirtbealth
benefits. It has been shown th&usarium langsethideas a preferenceo infect oats manifesting no
visible symptoms. However, the grain can be contaminated with type A thebenes, T-2/HP-
toxins, for which EU directives exist on maximum indicative levelsata destined for human
consumption and feed. Until now, there has been no information on l&limate Change (CC)
scenarios could influence the infection of oats by this pathogen, theymtazh of the mycotoxins
and thus oat grain quality.

Our objective was to examine the impact of CC with and without acclimatimsafi Fusarium spp.
isolated from the oat mycobiota. First, we examined the impact of intexgc€C environmental
factors: water stress (0.98-0.95)a CQ (400vs 1000 ppm) and temperature (253-34°C) on three
different strains of~. langsethiagyrowth and T-2/HT-2 production without acclimatisation. All strains
exposed to elevated GChad a reduction in both lag phases prior to growth and growth rate,
regardless of the \a examined when compared to ambient £@or T-2 and HT-2 mycotoxin
production, T-2 showed the most intra-species variability in response to the interadtintjc stres
factors, with the 3 strains having different environmental conditions for triggerinmerease in -
production.

Secondly, F. langsethiaestrains including those above and other straing-o$ariumspp. (2 strains

of F. poael of F. sporotrichioidgswere acclimatised for 10 generations under either ambient or
elevated C@conditions (400/s 1000 ppm). The growth rate was monitored for each generation and
the mycotoxin production at generations 1, 4, 7 and 10 analysed. The reswined illustrates the
potential impact of elevated G@n the mycotoxin content of the UK and Ireland oats.

Acknowledgements: This research is supported by a BBSRC-SFI research grant (BB/P@01432/1)
Cranfield University and University College Dublin, Dublin.
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Genetics / Metabolites: Regulation of mycotoxin
biosynthesis and fungal metabolites

SPONSOR: Analysis of mycotoxins in cannabis and cannabis
products
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Studies demonstrate that under favourable conditioAispergillusmoulds can produce aflatoxins
on marijuana plants. Mycotoxins are secondary metabolites prodigechoulds, however not all
fungi can produce mycotoxins. Even those with the @biti produce mycotoxins may not produce
them all of the time as growth depends on temperature,, pldmidity and the presence of plant
substrates. Uncured or inadequately processed marijualetpmaterial could offer the right
conditions for growth of moulds.

Some mycotoxins are human carcinogens and as a result are leditiadbeighout the world. Strict

maximum levels are in place internationally for foods to easconsumer safety. Legislation of
cannabis and cannabis products for either medicinal or rd@eal use in a number of countries
now brings safety to the forefront and such products now needdabrutinised for contaminants
to the same extent as food or pharmaceuticals. This means iagpthe same safety values for
mycotoxins as applied to foodstuffs and conducting routmenitoring to ensure standards are
maintained.

In terms of mycotoxin analysis, immunoaffinity columns are already well éstiadifor the clean-up
of a diverse range of complex matrices for all the regulated mycotoxinsdinglaflatoxin. These
products have been rigorously validated and have been applied tariaty of botanical products
such as herbal medicines which have matrix similarities to cannabis.

Cannabis and cannabis products contain multiple components, known aslesangirix. The
presence of sample matrix can lead to issues in analysis. It is therefore, necessary tm garfgrle
clean-up to prepare the samples for analysis. This presentation will discussmrmunoaffinity
clean-up is effective in removing the sample matrix prior to analysis by HPLOAS/MS.
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Penicillium expansum
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Penicillium expansunthe main agent responsible for blue mold in apples, is a major prodafcer
mycotoxins such as patulin, a toxin that can be found in processed apple products.

The production of secondary metabolites (SMs) is usually orchestrated by a sayegesforganized

in clusters. Thus, the patulin gene cluster contains 15 genes, namegatiio patO, regulated by

a specific transcription factor coded IpatL, essential for patulin production. In the absence of this
transcription factor, all the expression pat genes is drastically diminished, leading to the absence
of production of this mycotoxin. In addition, the mutation in thatL gene affects the morphology of
the fungus and it is no longer able to produce exudates, which appear as dreptetted on the
surface of the wild type (WT) mycelium. The emission of extracellular vekadelseen previously
described in fungi and participates to their virulence since they allow theyot@mh and secretion of
toxic metabolites in the external environment. In this context, we were integksin the
characterization of SMs present in the exudate®?oexpansunfNRRL 35695) by HPLC-DAD and LC-
HRMS analysis. We identified several SMs such as patulin, ascladiol, commuraesirandrastin A.

A proteomic study was also performed in order to analyze the totality of tb&eprs in the exudates
and to determine their potential function. Our study identified 194 proteingstmof which (78%)
have a signal peptide and were secreted. Most of the proteins found iexidates are involved in
the metabolism of carbohydrates, which in turn would degrade the apple, feed the fungds, an
renew its wall to allow its expansion. Also found were PatE, PatB, PaiiCRatf, four proteins
involved in patulin biosynthesis. PatE is the last enzyme and catalyzes thfotraation of ascladiol
into patulin. Since all four proteins have a signal peptide to address thecell compartments or to
the external environment, it is assumed that they are involved in the final steps. The predahee o
protein PatE and ascladiol in the exudates confirms that the final step could occur outsifimtjus.
The spatiotemporal localization of the proteins could shed light on the coufstheo patulin
biosynthesis pathway. In parallel, a transcriptomic study was carried out on the deletitant
PewpatL The results showed that 20 proteins found in the exudates including PatE, PatBairadtO

PatF, i.e. 10% of the total number, were down-regulated in the deletion mutanpde with an
expression 2- to 346-fold lower expression than in the WT strain.
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Fusapyrone biosynthesis iRusarium mangiferaalepends on the
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Anna K. Atanasoff-KardjaligffFriederike Lunrfe Svetlana KalinidaJoseph Strauss
Hans-Ulrich Humpf Lena Studt

Ynstitute of Microbial Genetics, Department of Applied Genetics and Cell Biology, University of
Natural Resources and Life Sciences, Vienna, Austria
?Institute of Food Chemistry, Westfalische Wilhelms-Universitat, Munster, Germany
*corresponding author: lena.studt@boku.ac.at

Fusariumis a species-rich group of mycotoxigenic plant pathogens that ranks as one of the most
economically important fungal genera in the world. The genus comprises at least 300
phylogenetically distinct species that collectively can cause agriculturally cagiifiliseases on
virtually all crop plants. For exampl€usarium mangiferags the causal agent of the mango
malformation disease and as such detrimental to the southern hemisphei@uring growth and
infection, these fungi produces a plethora of bioactive secondary metabolites)(8MIuding toxins

that are of health concern for humans and animals.

Changes in the chromatin structured. by deposition of posttranslational modifications of histones)
play a key role in regulating fungal SM gene expression. Posttranslational tritatethyf histone 3
lysine 9 (H3K9me3) is considered a hallmark of heterochromatin and as such asswitiatgdne
silencing. Here, we show that the histone methyltransferase FmKmtl is involved imE3K9
F.mangiferae Contrary to other fungi, loss of FmKmtl had only moderate impact on fungal
development, but distinctly affected SM biosynthesis. While FmKmtl was foundepcess
beauvericin biosynthesis i mangiferag removal ofFmKMTIresulted in an almost complete loss of
fusapyrone (FPY) and its derivate deoxyfusapyrone (dRRY)ones previously only known from
Fusarium semitectumBy a combination of bioinformatics, co-expression studies and reverse
genetics, we identified the polyketide synthase FmPKS40 (FmFPY1) to be invbR¥iosynthesis
and delineate putative cluster borders. FPY biosynthesis is most ldaliyated by a seven-gene
cluster (FMFPY1-FmFPY7), repressed by high nitrogen but independent ahttfentapH inF.
mangiferae The FPY gene cluster is conserved also in other members dfugsium fujikuroi
species complex. However, attempts to induce expression of the respective genes irfubesa
failed, suggesting that other environmental stimuli are required for FPY biosynthelsesmgpecies.
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Fumonisin mycotoxins produced by species of the gdrugariumdetrimentally affect human and
animal health upon consumption, due to the inhibition of ceramide synthasthdrpresent work,

we set out to identify mechanisms of self-protection employed by the giBducer Fusarium
verticillioides Fluorescence microscopy revealed that fumonisin biosynthesis is compartmentalized:
while an early step (aminotransferase Fum8) takes place in the endoplasmic reti¢hkirfinal
biosynthetic step (dioxygenase Fum3) occurs in the cytosol, and is thereby ggjadirate from

the fungal ceramide synthases.

Additionally, two cluster-encoded self-protection mechanisms were identifi@dt, the ATP-binding
cassette transporter Fum19 acts as a repressor of R gene cluster. AppropriatelyfUM19
deletion and overexpression increased and decreased, respectively, levels of intaacahd
secreted FB Second, the cluster gené&JM17andFUM18were shown to be two of five ceramide
synthase homologs iR. verticillioides The ability oFUM18to fully complement the yeast ceramide
synthase null mutant AGILACIldemonstrated its functionality, while co-expressionFddM17and
CERJCcluster-independent homolog) partially complemented, likab heterodimer formation. Cell
viability assays revealed that Fum18 contributes to the fungal self-protectiamsigFB, and
increases resistance by providifgMcluster-encoded ceramide synthase activity.
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Stachybotrys chartaruns a fungus occurring on dead plant materials and on buildings auwrin
environments affected by water damages. Due to its secondary metabolites, longetgyasure to
Stachybotrygnay pose adverse health effects to humans. The metabolic profile is showiogd b
structural diversity and is dependent on nutrient supply along with environmental ttonglisuch as
humidity and temperature. The phenylspirodrimanes (PSD) represent a major gr&ipobfybotrys
metabolites and demonstrate broad spectra of biological activities. Some of the PSD @obsgidy
reactive dialdehyde moiety that not only leads to the formation of lactones and lactamaldo is
known to react with primary amines and makes this group of compounds therefpplicable for
further N-capping derivatization reactions [1].

This project addresses the serine proteases inhibition properti&afhybotrysnetabolites and the
possibility to enhance these activities by derivatization. For this purpose, thengtartimpounds
were isolated and purified fronBtachybotryscultures on a large scale and an approach was
developed to perform derivatization with different primary amines followed $ybsequent
purification. The products were screened for activity on various serine proteases wifodhe on
factors of the blood coagulation cascade (e.g. lla, Xlla, and Xa). Additional emphasiscedop
the (cyto)toxicity of isolates and synthesized derivatives.

The results show that derivatization of the test compounds with arginine and ageniagis a major
impact on the inhibitory activity on factors lla and Xlla. Interestingly, the expetaran epithelial

lung carcinoma A549 cells demonstrate that the toxicity of the isolated substances can be remluced t
a minimum by derivatization. Consequently, the obtained results show an interesting structure-
activity relationship, which will be exploited and extended in upcorsiirgening experiments in the
scope of microscale syntheses. Using LC-MS/MS analysis the reactions of the startirgsweitéri
various primary amines and peptides will be monitored and the prodwitse screened for their
anticoagulant activity and cytotoxicity.

[1] Jagels, A.; Lindemann, V.; Ulrich, S.; Gottschalk, C.; Cramer, B.; HiGBwei§,. M.; Humpf, H.
U. Exploring Secondary Metabolite Profiles of Stachybotrys Spp. By LC-MS/MS (Basat).
2019, 11 (3), 122. https://doi.org/10.3390/toxins11030133.
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Fungal control: Strategies to control fungal growth and
mycotoxin production
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Mycotoxins are mainly produced ByspergillusFusariumandPenicilliumspecies. In order to control
mycotoxins contamination, many strategies and methods have been trialethe®f, natural plant
extracts (NPEs) are safe, efficient and environmentallly-friendly choices. From more tiNEPESO
cinnamaldehyde, eugenol, methyl jasmonate, and citral were proved to effectivehjtittie fungal
growth (Aspergillus flavuandA. Ochraceysand mycotoxins production (AFBnd OTA). Using SEM
and TEM analysis, the inhibitory mechanism of 4 NPEs on fungal growth were relésitefl RNA-

seq analysis, the inhibitory mechanism of 4 NPEs on fungal growth and mycoiosiystfesis were
deciphered. For example, we found that methyl jasmonate (MeJA) coukitivhiflavusgrowth and

AFB production with a dose-dependent manner. Morphological ultrastructure deteriorativese
observed inA. flavustreated with MeJA. Some middle- and later- step genes were significantly down-
regulated, which might be due to the decrease of global regulators, especially AtfB. More
importantly, two novel regulators (AFLA_ 085880 and AFLA_015850) weretfbbednvolved in the
inhibition, and were recognized as the critically positive regulators for AFsigiiods. On the basis

of mechanism research, a complex plant antimold agent was developed by mieingPBs. We
found the complex antimold agent could successfully inhibit the growth of éoidgfungi and
subsequent contamination with mycotoxins (AFBON and ZEN) in maize during storage of 12
months. In addition, we developed NPEs microcapsules using calcium algicatiag material to
improve the efficient, reduce the smell and slow release. We found that microcapsules prolonged the
shelf life of peanuts to 60 days while only cinnamaldehyde show the strong antifungal days.
Taken together, the NPEs have good application prospects and could be a saféeatide natural
agent against fungal growth and mycotoxins contamination during storage of agro-products.
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Aflatoxin B1 (AFB1) is a natural carcinogen frequently contaminating many crappical and
subtropical regions. Ongoing climate changes are widening their distribution to segismally
considered as free such as southern and central Europe and it is feared that contamindition wi
continue to increase in these regions in coming years. The use of plant bicaatiyeunds is more

and more evaluated as an alternative strategy to the use of pesticides to toAfr®1
contamination. Indeed, some plant secondary metabolites (polyphenols, alkatoid terpenes)
have demonstrated antifungal and/or anti-aflatoxigenic activity. Their usédctherefore ensure
food safety with no negative impact on the environment.

In this context, the objective of this work was to evaluate the impacMohosa tenuiflorabark
Aqueous Extract (MAE) on the growthAsdpergillus flavuand AFB1 productiom. tenuiflorais an
endemic plant of Mexico widely known in traditional medicine as an effectiveedgnto treat skin
burns, ulcers and wounds.

MAE inhibited in a dose-dependent manner the synthesis of AFBL Bgvus with no significant
impact on fungal growth. This inhibition was correlated with a dovwoduofation of the two internal
regulators of the AFB1 cluster, namel§R and aflSThis led to a subsequent inhibition of the other
cluster genes, with the exception afiT, which is not regulated by neithaflRnor aflS

MAE also targeted the expression of different genes involved in oxidative stress response. The
conidial catalase geneatAwas upregulated as well as transcription factordA, atfAandmsnA By
contrast, the expression @odlwas decreased.

In order to better identify the nature of the anti-AFB1 compounds preseMAE, a two steps bio-
guided fractionation was made using first macroporous absorpg@mr(MAR) purification. It led to
refine polyphenols, allowing the separation of other hydrophilic compousdscharides, organic
acids) (fraction F). Secondly, polyvinylpolypyrrolidone (PVPP)cptidh was used to isolate non-
tannic compounds from precipitated tannins (fraction Sf). The activity of F and Sf feaatjainst
AFB1 production was then analyzed.

F, that displayed a high polyphenol content (551 mg GAE/g DM extract) atrdng antioxidant
activity (DPPH IC50 = 9 mg/L), had an increased antiaflatoxinogenicyatiwvipared to MAE. By
contrast, Sf, that lost antioxidant activity (DPPH IC50= 400 mg/L) and condensed tafsons,
displayed a strongly reduced antiaflatoxigenic activity.

These results demonstrate that condensed tannins present in MAE play a key role in-As-RBti
effect, in relation to their strong antioxidant capacity.
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Thein vitro modulation of intestinal growth and inflammatory
indices by fumonisin B1 (FB1) and hydrolysed fumonisin B1 (HFB1)

Mariska Lilly*, Nabeela Gamiét Stefan Abé] Elisabeth Mayér

ICape Peninsula University of Technology, South AfB¢@MIN, Austria
*corresponding author: lillym@cput.ac.za

Environmental enteropathy (EE) is a subclinical condition associated withishgptibn of the
epithelial barrier and increased permeability of the small intestine resulting in chirdfftacnmation.
Mycotoxins, such as fumonisins, are secondary metabolites produced by variousifRuspecies.
Fumonisin B1 (FB1), the most abundant, is known to disrupt membraegrityt and function. FB1
can be converted to a less toxic metabolite, hydrolysed fumonisin B1 (HFBBH), nigrobial
carboxylesterase. In the current study, the modulating effects of FB1 and HFB1 on ik gnuol
inflammatory indices of the intestinal porcine enterocyte (IPEC-J2) cells magstigated. The cell
survival indices for individual treatments that were assessed included: cell viadddpiosis, and
cell proliferation while the inflammatory responses were monitored by imatdetection of
interleukin 8 (IL-8). Tumour necrosis factor-alpha (TNBnd interleukin 6 (IL-6) were determined
through qPCR. HFB1 decreased cell viability and cell proliferation at concargra®860 uM in a
dose-dependent manner after 24 hours of exposure stimulating apoptosis while cekgatdin was
inhibited up to 50% at >16.5 pM. However, no induction of IL-8 wesected at these
concentrations. FB1 showed no effect on cell viability, although IL-8 asphe®3 activity were
slightly increased and cell proliferation decreased at concentrations >125 avefdle, it appears
that HFB1 has a greater impact on cell growth and inflammatory markers tharCeBgntly, the
interactive responses of combined FB1 and HFB1 are being assessed in a co-expdslurd mwo
study will contribute to an understanding of the underlying mechanism invdlvéide modulation of
inflammatory response and disruption of intestinal homeostasis and health by the fameni
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Agricultural mulching and fungicides$ Impacts on fungal biomass
and mycotoxin occurrence
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Plastic and straw mulching are often combined with fungicide applicatioprdtect crops against
fungal diseases and thus improving growth and harvest conditions. However, thagnicdgl on
fungicide entry into soil and the resulting consequences for soil fungahdse and mycotoxin
occurrence and thus soil quality are still unknown.

The objective of this study was to investigate the impact of plastic and straw mglatombined
with fungicide application, on soil concentrations of fungicides, soildubgpmass and mycotoxin
occurrence. It was assumed that mycotoxin occurrence may increase in the soil aofessttess-
mediated response of the soil fungi to the fungicide application. Soil samples taken from
plastic- and straw-covered (PC and SC) experimental plots in a strawberry cultivation, treated with
fungicides (Fenhexamid, Cyprodinil and Fludioxonil), depending ibdegath (0t10, 10t30, 30t60
cm) and time (one month prior to fungicide application and respectively on&kwee weeks and
four months afterwards). Fungicides and mycotoxins (Deoxynivalenol, 15-Asmmtyldvalenol,
Nivalenol and Zearalenone) were both quantified with liquid chromatograpgly-teésolution mass
spectrometry (LC-HRMS) after liquid-solid extraction with methanol and anethwater mixture
(9+1, viv), respectively. Furthermore, soil analyses comprised ergosterol (proxy for fumgalss),
soil microbial carbon and nitrogen (microbial biomass), soil orgaartwon, dissolved organic carbon
and pH.

Fludioxonil and Cyprodinil concentrations were two to three times higheleusC than under PC
one week after fungicide application in the topsoilt{0 cm). These differences decreased with soil
depth and time and were no longer observed after four months. Fenhexavail not detected,
presumably because of its fast dissipation in soil. The higher Fludioxonil Cypdodinil
concentrations under SC stronger reduced the fungal biomass and shifted microimaiuoiy
towards larger bacterial fraction in the topsoil and enhanced the abundancecancentration of
Deoxynivalenol and 15-Acetyldeoxynivalenol five weeks after fungicidéicafign. The higher
Deoxynivalenol and 15-Acetyldeoxynivalenol concentrations after fungicigécapon might be
interpreted as a stress response of certain fungi strains to the fungicide residues, wagh w
corroborated by the significant positive correlation between Cyprodamd Deoxynivalenol
concentrations.

However, although PC and SC caused different amounts of fungicide residugstiresdmpact on
fungal biomass and mycotoxin occurrence were minor and transient (< 4 months) andrags not
critical for soil quality.
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Monitoring of the competitiveness of an aflatoxigenic and a non-
aflatoxigenicA. flavusstrain on maize by Droplet Digital PCR
Alexandra Schamarhi Markus Schmidt-HeyYtRolf Geiseh
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The contamination of cereals and nuts with the mycotoxin aflatoxin producedlynlay Aspergillus
flavus and A. parasiticugposes a serious problem worldwide. Particularly in Sub-Saharan countries,
aflatoxin endangers the food safety and leads to serious health risks of theagpiopulFor several
years, non-aflatoxigenié. flavusstrains are used as biocontrol system in the field to reduce the
aflatoxin biosynthesis of toxigenic strains. However, the complex interaction betwearemsiand
non-aflatoxigenicA. flavusstrains is not yet fully understood. The non-aflatoxigehidlavusstrain
AF36 was the first strain which was used as commercial biocontrol producitsaagplication on
maize fields was authorized in Texas and Arizona in 2012 [1]. Ta lggtter understanding of the
competitiveness of aflatoxigenic and non-aflatoxigehidlavusstrains, a droplet digital PCR (ddPCR)
system was developed, which enables the differentiation and quantification of AR86the
toxigenic strain MRI19. A single nucleotide polymorphism inpke\ gene of the aflatoxin gene
cluster, which is responsible for the inability of AF36 to produce aflat@imjs chosen as binding
site for two specific probes. The competitiveness of the Awvdlavusstrains was analyzed by mixing
the spores in varying proportions and inoculating maize-based agar and keizels. The fungi
were incubated at 25 °C for a period of 7 days on mbhised agar and up to 20 days on maize
kernels. In contrary to the expectation, the aflatoxigenic strain seemed to be the coonpetitive
strain at most inoculated spore ratios. Nevertheless, the aflatoxinidsynthesis of the aflatoxigenic
strain was already remarkedly inhibited by the addition of 20 % of sporé&seafion-aflatoxigenic
strain. On maize-based agar, the aflatoxirbB®synthesis was inhibited at a spore ratio of 50:50 for
the aflatoxigenic to the non-aflatoxigenic strain, whereas it was still not completellitiedh at a
spore ratio of 20:80 on maize kernels. The study demonstrates that the ddPCR system caliede app
for the monitoring of the competitiveness of the two strains and in further anaiysesn be used to
get a better understanding of the inhibiting effect of non-aflatoxigehidlavusstrains in biocontrol
products.

[1] Abbas HK, Accinelli C, Shier WT (2017) Biological control of afledoxémination in U.S. crops
and the use of bioplastic formulations Aspergillus flaus biocontrol strains to optimize application
strategies. Journal of Agricultural and Food Chemistry 65: 7081-7087.

[2] Ehrlich KC, Cotty PJ (2004) An isolatéspergillus flavusised to reduce aflatoxin contamination
in cottonseed has a defective polyketide synthase gene. Applied Microbialwjiotechnology 65:
473-478.
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Occurrence of mycotoxins in winter cereal varieties
Robert Kosickil D P o v dA BEwszIRudAU W A s }%JandGrajewski

! Kazimierz Wielki University, Faculty of Biological Sciences, Department of Plyyaimlog
Toxicology, Chodkiewicza 30, 864 Bydgoszcz, Poland
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*corresponding author: robkos@ukw.edu.pl
Mold contamination of cereal grains can be a serious problem in faod feed production. In
addition to the decrease in production efficiency, a major problem may be cdingdion of raw
materials with mycotoxins. Mycotoxins can be formed both during plaoiwvth in the field
(trichothecenes and zearalenone) as well as during storage (ochratoxin A). Due to thigyit@bil
completely eliminate them from raw materials to ensure the safety of consumers aasvelestock,
it is extremely important to monitor the widest possible spectrum of these compounds.

ot
O

The aim of this study was to evaluate the mycotoxins levels in winter cereal varietiesesEagch

was carried out as part of the BIOSTRATEG project. The study material was collected in S location
throughout Poland and consisted of 7 varieties of winter cereals (35 samplesat (Artist), barley
(Kosmaos), triticale (Meloman) and 4 varieties of rye (populationw [} A«I] ' v § v & Eu ~ A
Seed (FSS), hybrid - KWS Binntto and KWS Serafino). Trichothecenes (NIV, DON, 3ADON, MAS, DAS
T-2, HT-2) and ZEN were determined using HPLC-MS/MS method. The sampldsaveup on the

Bond Elut® Mycotoxin (Agilent) columns. Ochratoxin A was determinated HBIbG-FLD method.

The samples clean-up was performed using OchraPrep column (R-Biophram Rhone Ltd).

DON was the most frequently occurring mycotoxin and was detected in 28lesuf80%). Its mean

}Jv vS3E §]}v A ¢ i0Xi ..PIIPX dZ u ZAJupu A ou A« E }EPYqv 3Z §

dZ Z]PZ «3 u v }v V3E §]}ve AE } 8]v (JE 3Z SEY3( 8Z » u%o

analyzed samples contained T-2 toxin, with mearvcovS & $]}v }( iXi ..PIIPX dZ u A
}Jv v3E §]}v }( 8Z]e uC }S}&E]Jv A« E }E ]v EQG G wdbhoo ~i0

contained Tf S}A]Jv § §Z Z]PZ S u v }v VvSE S]}v ~0X06 ...PIlIPeX "Ju]Jo CE

contamination (43%, 15 samples) was recorded for the HT-2 toxin. Its noeaentration was 4.1

..PIIPX Eo C * u%ol SpUSIyv § &z Z]PZ <8 }v VvSE S]}v }( 1iXi ...PI

mean concentrations of HT-3}/E]v A E (}uv ]Jv <t? <}eu}e EMBGCMATIHE® * ~i0X0
§ & v ii s u%o0 e ~ii9¢X dZ u AJupu }v VEE S]¥v0A ~T1XJXuv.. AV P&

ZEN was detected in 11% of the samples and the maximum value of this toxiowvesn a wheat

* U%O0 ~Ii1Xi ...PIlIP*X E/s v i KiBdpP%ofEh&samples, oebpectively. The highest

v VS@E 38]}v }( E/s A+ } 3§ ]v ]JvEZ SE]S] 0 * U%o ~«EDXT s« B¥bBe

~AXi ...PlIPeX dZ Z]PZ 3 u v E/s }v VvSE §]}v A« E }E lv Az §

Winter cereals contained thBusariummetabolites, but their concentrations were low and none of
the tested sample did not exceed the maximum acceptable levels of mynstg€lommission
Regulation 1881/2006 EC and Commission Recommendation 2013/165/EU).

Financial support: The National Centre for Research and Developmentjectprono
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productive and biosafe livestock nutrition system utilizing the Polandtsrral resources, and particularly the
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Multi-mycotoxin occurrencdan dairy cattle and poultry feeds from
Machakos town, Kenya
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*BIOMIN Research Center, Tulln, Austria
Independent Researcher, P.O Box 34405, 00100 Nairobi, Kenya;
"International Livestock Research Institute (ILRI), Nairobi, Kenya;
8Uppsala University, Uppsala, Sweden
®Swedish University of Agricultural Sciences, Uppsala, Sweden
*corresponding authors: jkgathumbi@uonbi.ac.ke; J.Lindahl@cgiar.org

Mycotoxins are common in grains in sub-Saharan Africa and negatively impaenhand animal
health as well as animal production. This study assessed the occurrences of mg;atorie plant,
and bacterial metabolites in 16 dairy and 27 poultry feeds, ance2d ingredients from Machakos
town, Kenya, in February and August 2019. We analyzed the samples using a dvatiditeoxin
liquid chromatography-tandem mass spectrometry method.

A total of 153 mycotoxins, plant, and bacterial toxins, were detected irssimples. All the samples
were co-contaminated with 21 to 116 different mycotoxins and/or metébsl The occurrence and
range of commonly occurring and EU regulated mycotoxins reported were: afiatOkFs) (70%;
range 0.2318.5 ug/kg), deoxynivalenol (82%; range 2237 ug/kg), ergot alkaloids (70%; range
0.41285.7 pg/kg), fumonisins (90%; range 304,346 ug/kg), HT-2 toxin (3%; range 11138
ug/kg), ochratoxin A (24%; range 128.3 pg/kg), T-2 toxin (4%; range %72 pg/kg) and
zearalenone (94%; range ®L0.4 ug/kg). Other unregulated emerging mycotoxins and metabolites
including Alternaria toxins, Aspergillus toxins, Fusarium metabolites, Penicilliums,toyiochalasins;
plant metabolites and phytoestrogens; bacterial metabolites; and unspegifitabolites such as
depsipeptides, were also detected at varying levels. Except for total AFs, where 8@8samples
had levels above the EU regulatory limit, all the other mycotoxins detected dwetage
contamination levels below the limits. Ninety-six percent of all the sampére contaminated with
more than one of the EU regulated mycotoxins. These co-occurrences of mycotoxin magp lead
synergistic, additive and antagonistic effects of the individual mycotoxinegpa@shealth hazard to
the animals and humans. There is therefore a need for stronger enforcement oftiegs to
protect animal health and productivity and ensure food safety.

Acknowledgements:The authors are grateful to ERA-Net LEAP-Agri (MycoSafe-South) for financial
support.
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Mycotoxin survey in feed materials and feeding stuffs in Poland in
years 2015-2020
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Mycotoxins are secondary metabolites produced by several fungi, mainlyReamcillium Fusarium,
and Aspregillusgenera. They can contaminate many raw materials both in the field and during
storage under very different conditions. This study aimed to evaluate mycotmxitamination
levels of raw materials and products for animals in Poland in the y2@1t5-2020. Producers,
farmers, and veterinary doctors delivered a total of 3980 samples (642 reaimples, 2027 feed
samples, 990 small grain samples, 142 maize silage samples an§R79amples). Samples were
analyzed for the occurrence of several mycotoxins, including aflatoxins, fumonisins,oxamrAt
deoxynivalenol, nivalenol, T-2 toxin, H-2 toxin, and zearalenone. Trichothe@aalenone, and
fumonisins were determined using the LC-MS/MS technique. OchratoxandAaflatoxins were
determined using the HPLC-FLD method. Deoxynivalenol and zearalenone wenesheommon
contamination in maize samples (97.3% and 98.41%, respectively) and feetksd8%75% and
100% samples, respectively). They were also present in all maize silage &dahiples. The
highest concentration levels of deoxynivalenol and zearalenone were 16889 in the wheat
sample and 1420 pg/kg in the maize sample. Additionally, in 51 samplestarins level (mainly
deoxynivalenol and zearalenone levels) was above recommended levels thet Byropean Union.
The present study showed that both feeding and raw materials are contaminatedybgtoxins,
often by more than one.

This study was supported by the Polish Minister of Education and Science, under the program
"Regional Initiative of Excellence" in 2019 - 2022 (Grant No. 008/RID/2(18/19

75



427 Mycotoxin Workshop May 31t Jun 29 2021

Multiple mycotoxin contamination in rice and wheat samples
collected from rural Pakistan
Lei Xi4 Hifza RasheédMichal Routledgé, U Ling LielyKaLaud, Yunyun Goriy

1School of Food Science & Nutrition, University of Leeds, Leeds, UK
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*corresponding author: y.gong@leeds.ac.uk

In recent years, high contamination by major mycotoxins was reported itestapps from Pakistan,
including aflatoxin B (AFB), deoxynivalenol (DON), fumonisin BB), ochratoxin A (OTA) and
zearalenone (ZEN). We collected 62 rice and 195 wheat samples along with 24idtany dbcall
guestionnaires from six villages in Punjab Province, Pakistan to assess the exjsbsfroam those
five major mycotoxins in 2014. The levels of mycotoxin contaminatiawve been analysed by a
highly sensitive LC-MS/MS method. A high prevalence of gd&B6, mean 5.0 + 11.9 ug/kg) was
found in rice samples with 27% of the rice samples showing higher roorddon than the EU
regulation limit (2 pg/kg). A high prevalence of ZEN was also found in tleetedl rice samples
(100%, mean 5.2 + 3.2 ug/kg), but none of them showed contamination legglerhthan the EU
regulation limit (75 pg/kg). For DON, :F&hd OTA, all of those three mycotoxins were found to
contaminate less than 10% of the rice samples and none of the rice sasipiagd levels higher
than the EU regulation limits. For wheat samples, the most frequently detected mycotoxin was ZEN
which was found in 33% of the collected wheat samples with a mean concentrdtiory & 0.8
ug/kg. The other screened mycotoxins were found in less than 5% of the wheat samplesfXuone
wheat samples showed higher contamination levels than the EU regulation limits. Otteezall,
carcinogenic mycotoxin AFBontamination in rice suggests intervention strategies are required to
reduce the contamination levels. For the other mycotoxins, considering the clichatege and the
recently reported high contamination levels, continuous monitoring of theguorence in the staple
crops is required.
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Aflatoxin M1 in cheese marketed in Serbia
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Aflatoxin M1 (AFM1) is a toxic and carcinogenic metabolite of aflatoxin Bitldition to milk, the

presence of this toxin has been proven in dairy products, since milk processingt destroy it. The
concentration of AFM1 in cheese can be several times higher than in milk from gitéeke was
made. Since maximum allowed content of AFM1 in milk for cheese producti@erinia is 0.25
pog/kg, this study was conducted in order to explore the incidence of AFM1 in chesketed in

Serbia.

A total of 60 samples (36 samples originating from Serbia and 2drtedpfrom eight European
countries) were sampled from October 2019 until June 2020 from the mmp&ets in Novi Sad
(Vojvodina, Serbia). The samples differed in consistency, origin, process aictwaodand
maturation. Analysis of AFM1 content in 55 samples of cow's milk, 3 go#t'aand 2 sheep's milk
was performed by enzyme linked immunosorbent assay method (Veratox®AflatoxiNdatk,
USA), followed by confirmation with high-performance liquid chromatogragter immunoaffinity

% U E](] 3]}VMMER, (Romerbs, Austria), pre-column derivatisation with trifluoroacetic acid,
and fluorescence detection.

AFM1 was detected in 70.0% of total cheese samples (above 25 ng/kg), in@&dzag of soft and
73.0% of semi-hard/hard cheeses. An analysis of cheese originating from Serbia reve@¥%d
positive samples. In more detail, out of 20 samples of semi-hard chee$8p &wntained AFML1 in
concentrations from 46 to 591 ng/kg, whereas 75.0% of soft cheese samples were catéahviith
54 to 237 ng/kg of toxin. Analysis of imported cheese showed a lower frequency tifgpesimples,
as well as lower concentrations of AFM1, than in domestic cheeses. Namely, 4 &Bifporteal
cheese samples AFM1 concentrations ranged from 26 to 81 ng/kg.

The overall mean AFML1 level in analysed samples was 99+116 ng/kg, with twoestidosemi-hard
cheeses (3.3%) showing concentrations above the maximum permitted level of 250 ng/kg established
in some EU countries, and even 450 ng/kg specified as maximum level for hard cheese.

From the findings of present study, it can be concluded that high percentage of chasgdes
contaminated with AFM1 strongly suggest the need for intensive mongorin

This work was supported by a grant from the Provincial government Autonomousné&oof
Vojvodina, Republic of Serbia, Provincial Secretariat for Higher Education and Scies#ificciRe
Project number 142-451-2468/20138.
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Aflatoxin M1 in Europe between 1990-2018
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Aflatoxin M1 (AFM1) is a carcinogen metabolite that can be present in milk lorating animals

that consume aflatoxin B1 (AFB1) contaminated feed. AFM1, in addition tg bejmatotoxic and
causing carcinogenic effects, is relatively stable during milk pasteurization, stordgecmessing of
various dairy products, which makes it a potential food contaminant. Consumetidairy products

has expanded rapidly over the past decade and, given the toxicity of this compoupdisénce in

milk and milk products poses a high risk to the health of the consumer.

The occurrence of AFM1 in milk has been reported in many studies and comgittezi impact of

ARM1 on human health and the economy, it is extremely important to study amgkrstand the
occurrence of this toxin in different countries of Europe over the years (from 1998)20he
objective of this work was to study the trend of the occurrence of AFM1 in dairyptedncluding

milk, cheese, butter and yogurt. To achieve this objective, an extensive liters¢areh was made,

in the databases Science Direct, Web of Sciences, ScopuscaaB-quantitative AFM1 data, to
evaluate the possible correlation between AFM1 concentration and sammang gifferent types of

milk products, applied heat treatment, and animal species' influences. For the study of heat
treatment and animal species, only milk samples were considered.

Data from 106 papers (representing 65,901 samples) were extracted and analyzgdBMirSPSS
Statistics 27.0 statistical software. Data collected did not present homogentitsartance nor
followed a normal distribution. The discussion is based Welch and Brown-Forsythtisds
followed by post hoc Games-Howell to evaluate differences betweens groups.

Z P E]vP §Z &Di ]+83E] p3]}v }A E 3Z C E-+U 3ZE 611999), A E
Tiii[s ~142009), and 2ii[* ~142018), and no significant differences were observed between
the two last decades. On the other hand, it was observed a significant difference bethedwo

last decades and the 1990°s decade, presenting the last decades the highest AFML1 levels. In what
regards dairy products, milk and yogurt were statistically similar and wergrihgps with the lowest

levels of AFM1. Contrarily, butter and cheese samples were statistically different, witdr bu
samples presenting the highest AFM1 concentration, probably due to a mass concentration effect.
Concerning animal species, significant differences were noticed between all species analyzed.
Namely, cow milk samples were the samples presenting the highest AFMY, e buffalo milk
samples had the lowest AFM1 levels. Regarding heat treatment, no significant differences were
observed between raw, pasteurized and UHT milk samples.

This study revealed that the levels of AFM1 in the last two decades are higher than3@es 19
decade, and the concentration in butter and cheese samples is higher than in millesa
Therefore, considering the importance of dairy products, special measures should be taken to
protect feed from contamination with AFB1, since the final levels of AFM3eygknd on the initial

levels at the primary production.
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Mycotoxins and bacterial pathogens in organic cereal-based infant
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Microbial contamination of cereals is mainly caused by environmentaleimfles, inadequate
harvesting practices, unsanitary equipment, and poor storage or handling conditionsri8&ound

in cereal grains are mainly non-pathogenic in nature, but contamination with pathogenic spegies (e
SalmonellaEscherichia colBacillus cereysmay also occur. Contamination of cereals with various
fungi such agusarium Penicillium AspergillusAlternaria,and Clavicepseither pre- or postharvest,

is much more problematic due to a possible mycotoxin productiither bacterial nor mycotoxin
contamination of cereals can easily be removed during food processing witlsing costly, and
sometimes detrimental, measures. Cereal-based infant food (>6 months of age) is notle steri
product and therefore may be contaminated both with pathogens and toxins, but specific
information for this type of food is comparatively scarce. Therefore, thedgdithis study was to gain

an overview of the microbiological and mycotoxicological quality of cdraséd infant foods as
available on the German market.

All products (n=38, all advertised as "organic produce") were purchased from gletgus and eco-
grocers in Giessen, Germany. The products were all dairy-free, dried as powder or as granulat
material (all recommended from 6 months). According to the manufacturer's instructions, gisodu
are readyto-eat after addition of milk or water, without any heat treatment. The main ingredients
were millet, spelt, oats, wheat, barley, rye, and maize. A number of microbiological pa@met
(aerobic mesophilic plate count, mouldgnterobacteriaceae/AcinetobactelCronobacter spp.,
presumptive Bacillus cereys were investigated, using standard microbiological methods.
Deoxynivalenol (DON, mean LOD 9 ug/kg), zearalenone (ZEN, 7 ug/kg), altéh@irdp0.3 ug/kg),
T-2/HT-2 toxin (only samples containing oats, 0.5 pg/kg) and ergob@g&alsum parameter, 30
pg/kg) were included in the mycotoxin investigations. With regard to threrabiological parameters,
all products analysed showed a low contamination (36.8 % frequency of occurrenganuma
values 9.6 x 102 cfu/g). However, it was noticeable t@abnobacterspp. (a known pathogen in
neonates) andAcinetobacter baumannija nosocomial pathogen) were detectable in two samples
each, but also in very low numbers.

Ergot alkaloids and ZEN were not detectable in any sample. DON was foundampl@s (1385
pg/kg), well below the maximum level of 200 pg/kg (Regulation (EQY2A@86). A considerable part
of the samples (71 %) was positive for AOH (0.38-2.2 pg/kg). Assuming atdkdyoh25 g and a
body weight of 5 kg (AOH intake 2.7-11 ng/kg bw and day), these 16 santpllEshave resulted in
an AOH intake above the provisional threshold of toxicological concern as publigheBSA (2.5
ng/kg bw and day). All samples containing oats (n=19) were positive-241TF2 toxin (1.1-7.8
pg/kg), although the guideline value of 15 pg/kg (European Commissiaoninendation No.
2013/165/EU) was not exceeded in any product.

Overall, none of the products under study exceeded current European Union nmaxievels for
mycotoxins. However, some findings for non-regulated pathog€nsnbacterAcinetobactey and
for mycotoxins found at, or near, critical levels (AOH, T-2/HT-2 toxin) should be invebfigdher.
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Infants, especially premature-born infants, belong to a highly susceptiblelgtopu that have a
higher body burden when exposed to mycotoxin-mixtures compared to adlifts main route of
exposure to mycotoxins in infants is via breastmilk and infant formula. Thenaitexposure to
mycotoxins and other xenobiotics can be measured via human biomonitoring.

While data on mycotoxin-mixtures in human feces are currently missing, theses is likely in
many world regions and LC-MS/MS methods for accurate quantification are absent. The currently
developed analytical methods for human matrices have focused on single egpmsa single class

of mycotoxins, thus LC-MS/MS methods covering a broad range of mycotoxst#ldaeking.

Here, we show a first multi-mycotoxin LC-MS/MS method targeted for term aetdrm infant
feces. Using a convenient sample clean-up method of dilution followediayidih, we have created

a highly sensitive LC-MS/MS method that covers 31 mycotoxins or tle¢abolites. Recoveries of
infant feces samples, fortified in a concentration range of 0.03845 ug/g dried feces, were in the
range of 65t 109% with standard deviations below 20% for most analytes. The filtratipnigigked

for majority of analytes, such as aflatoxins, ochratoxins, zearalenone and metabolites; enpwev
enniatins and beauvericin incurred a major loss. Limit of detection using nmaatished calibration
curves were in range of 0.015.1 ng/g dried feces.

In addition to the sample preparation, the optimization of the LC-MS/MS auktimd preliminary
data will be presented.

Once fully validated, this innovative method can directly help to assess the exmraliotentially
used to correlate these levels with health outcomes of the infants. The ultimaaéigdo uncover
the population groups in specific regions that are at risk and minimize the esgtismycotoxins in
Jv( vé8e v 3Z JE u}8Z Ee+ HE]VP 3Z 5 P ¢ }(]Jv( v8[* A 0}%u viX
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Currently, considerable attention is paid to the occurrence of mycotoxins in sfqeses are
classified as a special category of food called seasonings, which have no raltsiabre and are
used mainly as a flavouring to improve the taste, smell and colour of distwesthe above-
mentioned properties, spices are widely used by many people worldwide. Spiceftemeexposed

to various conditions such as extremely wide range rainfalls, temperature and humiidityg their

growth. Pre- and post-harvest practices also play an important role inaghtamination of spices by
toxigenic microfungi and their mycotoxins. This could be detrimental to human health.

This pilot study aimed to find out whether the spice samples contain ochratoxin A) (Trapid
screening EIA method. A total of 54 different samples of spices were collected fadousy
distributors on the Czech market for 4 months in 2019. Samples were cleanezingtil
immunoaffinity chromatography. EIA method was employed for the deterninadf OTA. The limit
of detection (LOD) was 0.625 ng/g. Recovery was 65.9 % and the precision (RSD %) was 0.5 %.

Twenty-two samples of spices (40.7 %) were positive for OTA. Namely:d&uoot Glycyrrhiza
glabral.) 260.7 ng/g; chilli powdere€épsicum frutescens.) 34.8 ng/g; macevyristica fragrans
Houtt.) 30.8 ng/g; sweet red peppeCapsicum annuunk.) 23.9 ng/g; gingeiZingiber officinale
Roscoe) 19.2 ng/g; cayenne pepp€apsicum frutesceris) 17.8 ng/g; turmericQurcuma longd..)
17.0 ng/g; vanilla\anilla planifoliaJacks. ex Andrews) 10.4 ng/g; nutmbBtyiistica fragransHoutt.)
5.1 ng/g; chilli crushed with seed€dpsicunsp.) 5.1 ng/g; orange peeCitrus sinensi¢lL.) Osbeck)
4.0 ng/g; black pepperP{per nigrumL.) 2.5 ng/g; cloveEligenia caryophyllatd.) 2.5 ng/g; white
mustard seedSinapis albd..) 2.4 ng/g; cuminQuminum cyminunh.) 2.2 ng/g; white pepper (Piper
nigrum L.) 1.9 ng/g; basiDE€imum basilicunk..) 1.0 ng/g; lemon peeCitrus limon(L.) Burm. f.) 1.0
ng/g; star aniselllicium verumHook.f.) 0.8 ng/g; lemongrasSymbopogon citratuk.) 0.7 ng/g; pink
pepepr Schinus terebinthifoliuRaddi) 0.7 ng/g and sumaeHus coriarid..) 0.7 ng/g.

Spices can be frequently contaminated with mycotoxins at regulation exceeding denkimost of
them have no regulation, so it is necessary to continue in the monitofir@T@\ in spices. Also, is
apparent that new strategies should be developed and applied to prevent the formation of
mycotoxins and improve their detection. The responsibility to preserve a wdptees supply must

be shared by producers, processors, regulatory agencies, the scientific communitygvand
consumers themselves.

Supported by a specific research project (2112/2019) of the Faculty of Science, Unilegisite
Kralove, Czech Republic and by the project of Ministry of Health, Czech Reuaiéeptual
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Prevalence of mycotoxigenic fungi and mycotoxins in figs
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The aimof this study was to evaluate the prevalance of mycotoxigenic funginaywbtoxins in
different figs samples.

Methods and materials Eleven different figs samples were randomly purchased from shops: raw
(conventional farms) n = 3 and dried n = 8 (four samplesyanic farms and four samples grown in
conventional farms). Analysis of fungi was performed accortfi@ 21527-2:2008The genus of
fungi were identified by light microscopy method. Concentration of Aflat&ii{AFB1), zearalenone
(ZEA) were analyzed Thin-layer chromatography (TLC) and described by Romec.[%4sthod
(Code: a/21-01-00.2) and deoxynivalenol (DON) (Code: CAM-000031-1).

Results Penicillium spp., Fusarium spp., Aspergillus tsgpmycotoxigenic fungi were detected in all
evaluated figs samples. However, in the samples of dried figs, there wassticsthsignificance of

2.3 times more total mycotoxigenic fungi count compared to samples of raw figotbdkyns (AFB1,;

ZEA; DON) were not detected in raw figs samples. Samples of dried organic figs were 5 times (p<0,05)
more contaminated with mycotoxigenic fungi than dried figs samples from esdional farms
Mycotoxins levels in dried figs samples from organic and conventional resigcdFB1 1,0.g9/kg,

ZEA and DON not detected and AFB1 Q@@Kg, ZEA 33,33g/kg; DON 83,33.g/kg .

ConclusionsDifferent amounts of mycotoxigenic fungi were found in various figs sssnplowever
fungi do not always indicate potential mycotoxin contamination. Prevalefgaycotoxigenic fungi
and mycotoxins in dried figs whether organic or conventional that might be a problem.
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Dietary supplements based oBpilobium parviflorumas a source of
mycotoxins?
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*corresponding author: iwonaalt@ukw.edu.pl

The first mention of medicinal properties Bpilobium parviflorunSchreb. comes from 1880. Despite
the recognized healing properties of this plant, synthetic drugs hawg displaced it from medicine.
Phytochemical and pharmacognostic studies carried out in the last twenty yeRodand and in the
world have again shown the therapeutic propertiestofparviflorum Hoary willowherb is abundant
]Jv ]}o0}P] o00C §]A ep <3 v U -sitogterold &nd}acis] Vimolenic, arachidonic,
peanut, oily, palmitoyl, palmitic, stearic (lipid fraction) as well as myricetiarogtin and kaemferol
(flavonoid fraction). Willow water extracts that have antibacterial, antifungal, anti-cancer,
immunostimulatory, anti-inflammatory and detoxifying effects are especially active.

The aim of this study was to evaluate mycotoxins contamination of Hodigwiverb available in
Poland. The material consisted of 25 samples. Mycotoxins determination was pedarsing HPLC-
FLD method (immunoaffinity column AflaTest from Vicam-AF; immunogffoatumn OchraPrep
from R-Biophram Rhéne Lt®TA) and HPLC-MS/MS method (Bond Elut®Mycotoxin column from
Agilent - DON, NIV, ZEN, T-2 and HT-2).

The most commonly detected mycotoxins were: T-2, occurring in 92%g wailh HT-2 and ZEN
were found in 76% of samples. The highest contents of mycotoxins were reveal@dzhx = 79.6
pg/kg, HT-2ax= 57.9 pg/kg, ZEMk = 1048.7 pg/kg. The average T-2, HT-2, ZEN contamination of the
analyzed samples were 11.7 pg/kg, 15.1 pug/kg and 60.1 pg/kg, respeciivayof tested samples
were slightly contaminated with OTA, DON and NIV with a maximum valued®{ig/kg, 345.2
ug/kg and 49.4 ug/kg, respectively. No AF toxin was detected in any Hoary willowherb sample.

Studies confirm the occurrence of mycotoxins Epilobium parviflorum Manufacturers should
consider and monitor the level of mycotoxin contamination in both raw materialpgoducts.
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Prevalence of secondary metabolites from lichenized fungi in the
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Lichens are defined by a core symbiosis between a mycobiont (fungal partner)pradosynthetic
partner which is either a chlorobiont (around 85% of lichens) or a cyanobiont N@ér@0% of
lichens). There have been well over 1000 lichen secondary metabolites reforaate, most of
which are phenolic polyketides found exclusively in lichens. The laag@ity of them are produced

by the fungal partner, but many studies where the mycobiont has been grown without the
photobiont resulted in a completely different spectrum of compounds. Lichen seconuztgbolites

are involved in adaption to both abiotic environmental factors (UV radiatiaigative stress and
metal homeostasis) as well as to to biotic factors (presence of competingasiddichen species, or
predation by insects and herbivorous mammals - lichen metabolites have lksgnified as a
putative cause of poisoning in elk and sheep).

Lichens are particularly well-adapted to low light, damp, nutrient-poor habéats have frequently

been reported to grow on house dust. However, their secondary metabolisnthis marginal
substrate has not been explored until now. For this reason, we have added egtmercially
available secondary metabolites produced by different lichen species to oMSZS based multi-
analyte method and have screened over 200 dust samples taken from settled dust collected primarily
from US homes using Swiffer cloths. Usnic acid, which is a metabolite prodycadny different

lichen species exhibited a prevalence of close to 100% with concentrations excé8digédg dust in

some samples. In contrast, the prevalence and concentration of the other, more specific metabolites
was significantly lower.
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Three Fit for Purpose Sample Preparation Methods for the
Determination of Aflatoxin M1 in Milk and Infant Formula with the
QSight® LC-MS/MS
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Mycotoxins are highly toxic metabolites that are produced by variongifthat grow in foodstuffs

and animal feeds. One of the most infamous classes of mycotoxins are the aflgfioxinsing

aflatoxin B1, B2, G1, G2 and M1) as they are known carcinbdangarticular aflatoxin B1 is often

found in animal feed such as corn and other agricultural commodities. If thegarsmated feeds

are ingested by milk-producing animals, such as dairy cattle, aflatoxin Bverteshto aflatoxin M1

and secreted into the milk. For this reason various regulatory agencies have establisttelihrstd

to protect consumers from the potential toxicity. As an example, the EuropeanWias established

u £Jupu o A o+ }( (o 8}&]v Di § iXiA ...PIIP Jv y@upe iXiid ..PIIP Jv

In this study a simple, selective and sensitive LC-MS/MS method based on laovinandlss
spectrometry for the analysis of aflatoxin M1 will be presented. Moreover, this methad
combined with different sample preparation approaches, where three separate methods were
evaluated. The first sample preparation fits to the U.S. FDA regulatory limitknwhere a simple,

fast and less expensive sample preparation method was developed. This includes simple sa
dilution, centrifugation and filtration. The second method was based on the QUEChERS (AOA
2007.01 method) extraction method without dispersive SPE clean-up. The thiglesareparation
method used immunoaffinity column for sample clean up based on antibodgeantspecific
interactions. Finally what we can provide is three validated fit-for-purpose methiodeffectively
serve different customers help reach the requirements from various regulatory agéncies
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Mycotoxins are toxic secondary metabolites produced by various fungalespg@wing in different
agricultural products. Based on their occurrence and toxicity, the most important classes of
mycotoxins are aflatoxins (B1, B2, G1 and G2), ochratoxin A, deoxyniy&emohisins (B1, B2 and
B3), HT-2 and T-2 toxins, and zearalenone. Mycotoxins have serious aeffecse on humans and
animals and can cause economic losses on crops due to their contaminationxiAfidtave been
classified as carcinogenic to humans, while ochratoxin A and fumonisinsaas#ietl as possible
carcinogens by the International Agency for Research on Camdaximum levels (MLs) for several
mycotoxins in foods and feeds have been established by the Europgan?UnC-MS/MS methods
have become the method of choice for quantification and confirmation of mycatdrinarious food
and feed sample matrices due to their superior sensitivity, selectivity and capatfilapnalyzing
multiple target mycotoxins in a single fn

In this study an accurate, robust and sensitive LC-MS/MS method based on QSight-fenwimaass
spectrometry for the analysis of 12 mycotoxins in a single run of eleveatesinvill be presented.
Three transitions have been acquired per compound to obtain a confiddgntification and
confirmation. For sample preparation, two different approaches will be discussedcamgared.
Whilst the first is based on a simple solid-liquid extraction procedure, thenseemploys an
immune affinity column for sample clean-up after the initial extraction sfEipe latter has the
advantage of effectively removing matrix interferences and thereby enhancing the ovestiodn
sensitivity. Both approaches follow a stable isotope dilution assay for quantification skteeted
mycotoxins. This minimizes variations during sample preparation and instrument amalgdisther
compensates for matrix effects during the ionization process. Finally, a complete dnedlidation
in eight food matrixes (maize, wheat, soybean, oat cereal, almond, peanut better, reanchBiack
pepper) was performed, to demonstrate that the developed multi-mycotoxin anatysés the most
stringent regulatory limits set by the European Union and can be used in routine testimgttaies.
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SPONSOR: Mycotoxin analysis via Polytox air sampler

Carolin Hintermeier*, Andreas W. Huttl, Christoph H. Haselbeck, Meysam Pajoahesh, Markus M.
Hefele, Jes Johannsen

domatec GmbH, Muhlbauerstraf3e 6, 84503 Muhldorf, Germany
*corresponding author: carolin.hintermeier@domatec.info

Project goal and motivation

How toxic is the air? As a matter of fact, it is known, that mycotoxins haveicagmiéffects
when getting in the respiratory tract which is one of the mainrses for human internal
exposure. [1] Therefore it is highly recommended to monitor théoor air situation and
measure the mycotoxins within the indoor air. Therefore, a high volume air samals
built to enable the measurement of these health hazards. AdvantagethdoSampler are
high running times with at least 8 hours, low noise development (<55 dB(Aj)selairding
and exporting to USB Flash Drive and individual adaptable measuriggpre

[1] H. Fromme, M. Gareis, W. Volkel, C. Gottschalk, International Journal of élymien
Environmental Health 2016, 219, 2,143-165.
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Mycotoxin Analysis via Polytox Air Sampler
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Project goal and motivation

How toxic is the air? As a matter of fact it’s known, that mycotoxins have significant effects when getting in the
respiratory tract which is one of the main sources for human internal exposure; [l Therefore it is highly recommended
to monitor the indoor air situation and measure the mycotoxins within the indoor air. Therefore a high volume air
sampler was build to enable the measurement of these health hazards.

Advantages for the Sampler are: high running times with at least 8 hours, low noise development (<55 dB(A)), data
recording and exporting to USB Flash Drive and individual adaptable measuring programs.

High Volume Air Sampler for Multi-Purpose Analysis

[ High Volume Air Sampling ] .
100 mL/min
0/\\»« HZNJI\S'
v s
Tre— —_— Analysis of Other Airborne

Contaminants & Residues

Fiberglass Filter \
/ 0,7 um .

[ Mycological Analyses]

sample 2

loassay with SiGoSilrels

sample 3

s & Endotoxin-EIA

Toxicity Non Target Approach

[ Mycotoxin Target Approach ]
(Bioassay)

(LC-MS/MS)

Multi-Mycotoxin Screening via LC-MS/MS**

Aflatoxin B, Fumitremorgin A Roridin A Sterigmatocystin
Aflatoxin B, Fumitremorgin B Roridin E Verrucarin A
Aflatoxin G, Gliotoxin Roridin L-2 Verrucarin J
Aflatoxin G, Mycophenolsdure Satratoxin F Verrucologen
Chaetoglobosin A Ochratoxin A Satratoxin G

Citrinin Penitrem A Satratoxin H

Fumagillin Roquefortin C Stachybotrylactam

LOD (Limit of detection): m ,, 50-0,1 [pg]
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Pistachio nuts are an important economic tree nut crop which is deedtly or processed
for many food-related activities. They can become colonized by mycotoxg@niiage fungi
especially Aspergillus flavusresulting in contamination with aflatoxins (AFs), especially
aflatoxin B (AFB). We have examined the effect of key interacting abiotic factors on the
growth and AFB1 production by strains of A. flavus isolated from pistachébgramwn on
milled pistachio nut matrices and on raw nuts. This identified rierginal and optimum
conditions for growth and AFB1 production (38°C; >0.98 water activity,n& Subsequent
studies evaluated the impact of interacting climate change-related t@bifactors of
temperature (35 vs ), C@ (400 vs 1000 ppm), and water stress (0.98-0.98am (a)
growth (b)aflD andaflR biosynthetic gene expression and (c) Ap&duction by two strains

A. flavus(AB3, AB10) in vitro and on raw pistachio nuts. Ahavusstrains were resilient in
terms of growth on pistachio-based media and colonisation of pisatchis mith no
significant difference occurring when exposed to the interacting thweg climate-related
abiotic factors. However, in vitro studies showed that ApBdduction was stimulated,
especially when exposed to 1000 ppm2G&D0.98-0.95 @ and 35C, and sometimes in the
37°C treatment at 0.98 @and elevated C£ The relative expression of the structuaflD
gene involved in ARBbiosynthesis was higher in the 35°C treatment and existing CO
conditions (400 ppm) for both strains. At 37°C, the expression was geneigiiigr in the
1000 ppm C@than with existing atmospheric G@vels. TheaflR gene expression was
higher at 1000 ppm CGCand 37°C for both strains. The situ colonisation of pistachio nuts
resulted in a stimulation of AkBroduction at 35°C and 1000 ppm £for both strains,
especially at 0,98wa At 37°C, ARBproduction was either decreased or remained similar
when exposed to 1000 ppm @O his suggests that climate change-related factors may have
a differential effect depending on the interacting conditionstefmperature, exposure to
CQand the level of water stress on ARBoduction.
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Aspergillusfrom grapes: ochratoxin A risk in relation to climate
change scenarios
Carla Cervifif, Giancarlo Perrore Angel Meding Naresh Magah

! Applied Mycology Group, Environment and AgriFood Theme, Cranfield University, Cranfield, UK
2 Institute of Sciences of Food Production (ISPA) National Research Council (CNR), Bari, Italy
*corresponding author: Carla.Cervini@cranfield.ac.uk

Ochratoxin A (OTA) is a potent pentaketide nephrotoxin widely contaminating &mold feed
products (grains, legumes, coffee, dried fruits, meat derived products, beer and wine). $Vine i
reported to be the second major source of OTA intake after cer@alsergillus carbonariusvhich
belong to theAspergillussectionNigri, has been identified as the major cause of OTA contamination
in grape-berries. OTA contamination of grapes is strongly related to plartotogy, geographical
area and meteorological conditions and varies from season to season. Indeetealepresents the
key-factor in the agro-ecosystem that influences fungal colonization and mycotogitugtion in
crops. Climate change (CC) is expected to have a profound effect on oscdprdvorldwide, and
also to have an important impact on sustainable food production systBased on existing
information on climate change, it is estimated that the environment in whiclp<raill be grown in
the next 25-50 years may change markedly with atmosphericcB@rentration expected to double

or triple (from 400 to 800-1200 ppm) and temperature to increase (+2-F9&se projected changes

in climate conditions are likely to have a detrimental effect on foocktgafwith mycotoxins
representing one of the major hazards.

With the present PhD project, we studied the impact of combined CC factors (i.e. increasing
day/night temperature, water stress and elevated ;C&ncentrations) on the ecophysiology,
expression of OTA related genes and phenotypic OTA productiédn garbonariusstrains. Such
activities were carried oun vitro by using a grape-based medium and simulating climate conditions
typical of Apulia region, which is an area in South Italy susceptible to OTA contamination.

The results showed that the expected raise of day/night temperature may not be assotaded
increase of OTA risk in the area studied. On the other hand, experiments with Blter IEQ
concentrations resulted in an increasing risk of OTA contamination in the produdiain, being
grapes destined for wine production less resilient under climate change scenarios.
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Effect of temperature related to dried fig drying on growth, gene
expression and aflatoxin production by afsspergillus flavusstrain

Ana Isabel Galvar¥, Alicia Rodrigez?, Margarita Lopez Manuel Joaquin Serradill&Bantiago Ruiz-
Moyand-?, Antonio JesUs Galaf) Maria VazquéZ, Maria de Guia Cérdoba
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Campus Universitario, 06006 Badajoz, Spain
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The fig tree [Ficus carical.) is a typical species of tropical and subtropical areas and is one of the
most important agricultural products in the Middle East and the Mediterranean re@pain isa
leader in the European production of figs, being the region of Extremadura the naional
producer of figs, mainly dried figs. Drying has been widely usepesservation method. However,
when the drying conditions, such as temperature or duration of drying, arexiotraely controlled,

the hygienic and sanitary quality of figs can be compromised. Driedaf@s/ery vulnerable to
contamination by filamentous fungi, mainhspergillus flavuswvhich under favorable environmental
conditions can produce aflatoxins (AFs). AFs are known to be extremely toxic comgoutisr

study is of great importance. Thus, the aim of this study was to evaluate the effect pétature
related to the drying process of dried figs (37, 30, 25, 16 and 5 °C) dexgthienes, growth rates and
aflatoxin production of ar. flavusstrain (M144) isolated from dried figs duringl2day incubation
period on a dried fig-based medium. At no growth occurred. AL6 °C,A. flavushad longer lag
phases than at the other temperatures tested being 25 °C the condition in which the shortest lag
time was observedRegarding the growth rates, they slowed down as temperature decreased. The
optimal growth rate was 11 mm/day. However, the maximum production of ABB detected at 25

°C on day 12, with values of 60.63 ppb. Correct management and tafittemperature, with
temperatures higher than 30 and close to 37 °C during drying, will preventiorfesftdried figs with

A. flavusand further contamination witiAFs
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The accumulation of deoxynivalenol in spring wheat grains as
influenced by the water activity and incubation time
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Fusarium head blight, one of the most devastating diseases of cereals, haselseanng a lot of
attention in Lithuania and worldwide during the last decades.

In 2021, a study was conducted at the Institute of Agriculture, LithuanianaRd#seéentre for
Agriculture and Forestry to explore the quantitative changes of type B trichothecsmeydivalenol
(DON) in spring wheat grain as influenced by water activity and incubation time.

The Fusarium graminearunstrain B 45.4.1 was isolated from the Lithuania-grown spring wheat
grains and identified asa 3ADON genotype bg real-time PCR analysis usiagyenotype-specific
primer set. This strain was cultivated on spring wheat graina tamperature of 25 °C and nine
water activities (0.954; 0.956; 0.96; 0.964; 0.969; 0.973; 0.0881 and 0.986) for 3 and 5 weeks.
Not inoculated grains having water activity of 0.986 and incubated for 5 sveeke used as
negative control. The mycotoxins produced were analysed with a high-performancsl liq
chromatography (HPLC) method using immunoaffinity column cleanupUdhdetection enabling
determination of DON.

The obtained results showed th& graminearunstrain B 45.4.1 produced DON on spring wheat
grains under all conditions tested, with the mean concentrations varying from @3244 ug kg.
After 3 weeks of incubation at 25 °C, DON concentrations statistically significzrdased in the
grains with water activity ranging from 0.964 to 0.985 compared tortbgative contral Incubation

for 5 weeks resulted in the highest DON production (4p4ptkgl) at a water activity of 0.964
Significant difference between the incubation times (3 and 5 weeks) and the changes in DON
concentrations were determined with 0.956, 0.960, 0.964 and 0.969 of watertadtivihe grains

No significant differences in DON concentrations were observed between the incubaties #t
water activityhigher than 0.969.

The findings of the DON concentration increase shoagignificant influence of incubation time and
water activity. In general, water activity 0.964 favoured the production of DPIN graminearumnat
atemperature of 25 °C

The current experiment suggesthat even a small increase in water activity kn graminearum
infected grain stored in warm conditions (particularly at 25 °C) can significantly incbsakke
production, especially when the storage period is longer than 5 weeks.

AcknowledgementsThe current research is funded by the European Social Fund under measure No.
09.3.3-LMT-K-712Development of Competences of Scientists, other Researchers and Students
SZEIUPZ WE 3] oZ e+ & Z 3]A]18] »_
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Diversity of extremotolerantAspergillus nigelisolates based on
their extrolite profiling
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The research study was focusexh analyses of a biological profile of 2&pergillus nigersolates
from localities with different types of soils and solid substrates s&epH range from an ultra acidic
environment (< 3.5) to the very strong alkaline one (> 9.0). Contaminatiosedaby several
centuries of mining activity in old mining sites, sludge beds, ore depositsiegediments and coal
dust, persists at all the localities. The concentrations of toxic elements (As, Sb, Zn) @ryPften
exceed the common limit values. Visible variability in macro-morpholofgeflires - such as the
diameter of colonies or degree of sporulation and also in micro-morphmbdieatures with
damaged and deformed conidiophores - was observed in mosAsgergillus nigerisolates.
Identification of all isolates was confirmed by molecular PCR analysis arambmpared at the DNA
level by the RAMP method. Extrolite profiles of strains were determined by thegB#® Microplate
system. The system serves for the identification and phenotypic characterization obng@nisms
based on highly accurate and patented biochemical tests. Based on tests of metaitdiliation
the Biolog system showed identical biochemical reactions in 50 tests (e. g. suBa@ucose, D-
Xylose), in other 46 tests (e. g. organic acids D-malic, D-lactic, D-gieyuhe utilization reactions
differed. The highest similarities of strains (AfKF and Ant Sl) isolated from the substrates with
strong alkaline pH were identified. Very high phenotype similarity was at€oroed in isolates An
t ZK An t KD, Ant G from slightly alkaline environment. Mycotoxin production was determined
the screening method of thin layer chromatography (TLC). Ochratoxin A was fotnwd strains.
The one isolated from the ultra acid stream and the other one from contai®éh lagoon with
neutral pH. Both of the isolates were obtained from environments with high contenbxt
elements. Fumonisin Bl production was not determined in these sixteen straisiedie
Contamination of the environment can affect microscopic filamentous fungi which cart asul
changes of their physiology and production of different metabolites, including myostoxi
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Risk of changes in nutritive value and mycotoxin concentration in
maize grains during storage
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Maize is one of the most important grains in human and animal nutrition ase of food, feed
and processed products, so its nutritional value and quality are veryrtamio The aim of this study
was to determine the main quality indicators of maize grain, to learn if there arelaayges in the
nutritional value during storage under different conditions, and to findl whether there may be a
risk of mycotoxin accumulation.

To determine the quality indicators (dry matter (DM), metabolizable energy (M#).energy
lactation (NEL), crude protein, crude ash, crude fiber, crude fat, starch, fiber washed in acid (ADF)
and neutral (NDF) solutions) and grain contamination with citrinin (CIT) and aflatdain(AFL),

maize grains were collected from 5 regions of Lithuania. Near infrared speqisostal enzyme-

linked immunosorbent assays were used for the analyses. Maize grain samples werefetdéed
months at +4°C, +12°C, +20°C in constant temperature incubators and in the warehouse where the
temperature varied from +2.3°C to +11.8°C. Grain quality and mycotoxin analgsegerformed at

the beginning of the experiment and then after 3 and 6 months of storage.

Grains were stored dried to 14%, therefore no statistically significant changesritive value were
observed. At the beginning of the experiment citrinin was not detected, but after 3 morfths o
storage, the majority of samples (about 75%) were contaminated. The mean concentration af citrin
after 3 months was 58.8g kg' and after 6 months 135.6 pg kdp<0.05). Although no statistically
significant differences were observed between CIT concentrations after storing at differen
temperatures, the highest concentrations were found after storage at®@2@IT concentrations
were found to increase as the storage time lengthened (r=0.79). The lowest CIT catioestwere
determined when storing grains at +4°C and in warehouse. The mean AFL concentration at the
beginning was about 1.6g kg* and after 3 months of storage concentration remained almost the
same. However, after 6 months, increase in concentration was statistically significathtstoring
places. The mean AFL concentration after 6 months was 4.3ug kg

Despite nutritional value stability of stored maize grains, the risk of CIT and Almo@tion
increased, therefore the control of these mycotoxins in grains during storage is crucial.
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Improving the health of fattening piglets by the use of mycotoxins
risk management in feed
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Even at low concentrations, mycotoxins can cause disorders in pig organism, whitte anest
susceptible to their effects. If there are low concentrations of mycotoxins in the feed, chaonli
cumulative effects occur, which leads to immunosuppression, delay in growth, worseinfegd
conversion ratio, and decreased feed consumption. Therefore, it is important to pragsinst
mycotoxins whenever there is even the minimum feed contamination by myowoThe aim of the
study was to evaluate the use of mycotoxin detoxifying agent Alltech Mycosorb Anpiaving the
health of fattening piglets. 132 weaned piglets were fed with naturally contarathfeed, in which
the concentration of mycotoxins (aflatoxin B1 - was below detection limit (BDIB)X6 ...PIIPU
zearalenonet BLDt 150 pg/kg, deoxynivalendi BDLt 100 pg/kg, T-2 toxin and ochratoxintALD)
did not exceed the recommended tolerance levels in EU. Alltech Mycosorb A+ veastadtie feed
which used for the experimental group.

On the 38th day of the study, in blood serum of experimental groufetsigvas detected 13.24%
higher albumin (ALB) concentration (P<0.05). On the 100th study day was detecd&@o1&igher
activity of gamma-glutamyl transferase (GGT) (P<0.05) in this group. Inlopmtup was detected
9.86% and 17.68% higher activity of lactate dehydrogenase (LDH) (P<0.01) and pli@diphatase
(ALP) (P<0.01) respectively. On the second part of the study, a significant decrease of
immunoglobulin A in the control group was observed (P<0.05). On thel& of the study, in blood

of experimental group was found 31.69% higher platelets (PLT) ¢Bwt05), on the 100study
day 3.71% highemean corpuscularhemoglobin concentration (MCHC) (P<0.01) and the control
group - 3.68% higher mean corpusculalume (MCV) (P<0.05). Higher impact of the used agent on
average daily weight was noted in the first part of the study, when the concentrafienycotoxins

in the feed was higher (P>0.05).
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Application and catalytic mechanism of amphiphilic laccase
nanoflower in the aflatoxin B degradation in peanut o
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Edible oils play aju %} ES v8 E}o +« 3Z v EPC « A oo + v (]]o0ou] E}lvus
diet. Vegetable oil is one of the most important types of edible oilctvidiominates the global edible

oil consumption. The safety of vegetable oil is an essential issue due to the oitfeeztpetavie oil

are usually threatened by mycotoxin-producing fungi during the growtlrage and transportation

stages and thus mycotoxins are easily residue in thélgitotoxins are highly toxic and carcinogenic,

which are very hEu(po S} %o }% 0 [* Z 0SZX dZrémofpdofunysatoxing (h ] vsS
vegetable oils is of great significance.

At present, the main strategies for the removal of mycotoxins in vegetabléncllsde adsorption,
ultraviolet irradiation and alkali treatment. However, these methods have soseddantages such
as the loss of nutrients and flavor substances, the contamination of vegetable oils and the
environmental pollution that are caused by the addition of chemical reageBislogical
detoxification is a new technology for the removal of mycotoxins bygusiicrobial cells as the
adsorbent or using enzymes as the catalyst. Enzymatic detoxification pose the advantéjgls of
specificity, mild reaction conditions, and no secondary pollution, which new direction for the
development of mycotoxin degradation. It is supposed to be a ideal methoehtove mycotoxins in
vegetable oil because enzyme can catalyze the degradation of mycotoxins without degtiiogin
nutrients and flavor substances of the oil. However, the structure of enzymes are éas#tured
and thus the enzymatic activity as well as stability are usually quite lewdilite oil. So far, the use of
enzymes to degrade mycotoxins in edible oils is rarely reported.

In this study, we report a new biodegradation route for the efficient removal of aflaiBx{AFB) in
peanut oil by using an amphiphilic laccase nanoflower as the catalyst. Laccase pgrooopaining
polyphenol oxidase, which catalyzes theB oxidation to form the low-toxic degradation products

by reducing oxygen to water. To address the problem that the enzymatic structure arg easil
destroyed in vegetable oil that causes the inactivation of enzyme, we constructed anpduifiph
immobilized-laccase catalyst by modifying the surface of laccase nanoflower with mnitiphi
polymers The interaction between laccase and the immobilized matedalgolymer helps laccase

to maintain the enzymatic structure in peanut oil. Therefore, the enzymatic activity as well as
stability of the amphiphilic laccase nanoflower are much higher than that of the free laccase. The
amphiphilic laccase nanoflower exhibited efficient activity in the degradation of iAF®Ranut oil.
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The variation of deoxynivalenol, 3-acetyl-deoxynivalenol and
15 acetyl-deoxynivalenol contamination during baking
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The study aimed to investigate the effect of baking on deoxynivalenol (D@Ngt-deoxynivalenol
(3-ADON) and 15-acetyl-deoxynivalenol (15-ADON) concentrations in whole-whaatfid white
flour bread. The grains of spring wheat cv. Triso were grown in the experimental plots of Insfitute
Agriculture, LAMMC in 2016-2018. To obtain the whole-wheat flour, 5fGsgring wheat grain was
milled with a LM 310®hammer mill (Perten, Sweden). The same set of samples, composed of 1000
g, was milled using a multi-stage process mill Quadrumat Junior® with @ Ji@le (Brabender,
Germany). The mill produced white (550 type) flour and bran. Bread was balaad antomatic

& ul @ ~ DIAIV < VA}} U, A v3U , U%¢*Z]E U h<e pe]vRlaZ .E-*$3
toast colour regime. In this study, 288 samples of whole-wheat flour, wiuite,fand whole-wheat
flour and white flour bread were analysed for DON contamination by theCHRé&thod with UV
detection. The mean values of DON contamination in whole-wheat flour rafiged 320 to 13810
ug kgt and in white flour from 320 to 14000 pg-kgThe obtained data showed that DON level in
whole flour bread varied from 200 to 11560 pg'kgnd in white flour bread it varied from 220 to
12300 pg kg. It was found that DON content in whole-wheat flour bread and white flour bread were
similar to initial levels in whole-wheat flour and white flour. The lewél8-ADON and 15-ADON in
whole meal flour bread and white flour bread were significantly reduced but not cdsaiple
removed. Our results showed that DON is stable at(1,78nd high DON levels in whole-meal flour
and white flour could not be converted or decomposed during baking.

Acknowledgements: This study was supported by the lofg-Eu €& ¢« €& Z % EWPE ue Z,
KEP v]eue Jv PE} Vv &}E -3 }eCeS ue[ Ju%o u vs C(}&HSZpu v]
Agriculture and Forestry.
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Targeted inoculation withFusarium culmorumThe determination
of Fusariumtoxins during the malting process
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Fusariumspecies are responsible for loss of quality and endangering consumer safaighhthe
formation of mycotoxins, which is particularly relevant for malt production anbsequent beer
brewing.

Therefore, new, faster and more cost-effective methods to detBasarium and mycotoxin
contamination need to be developed due to the increasing populafityeer and related beverages.
New detection methods for modified mycotoxins will also reveal the eleg of studying these
fungi for further mycotoxin research.

Germinating barley was used as a model system during the production of grakro investigate
the Fusariuminfection of cereals and to further study the mycotoxin production.

Through targeted inoculation of barley withusarium culmorunprior to germination, defined,
infected material was initially produced based on the results from Olivetral. (Int. J. Food
Microbiol. 156, 2012).

Subsequently, the malting process was performed according to the standard micro-malting
procedure described in the Mitteleuropéische Analysenkommission (MEBAK). Sample¢akearat

each key step and analyzed feusariumtoxins on & GMS/MS system using electrospray ionization.
Malting procedures were also performed with control batches.

A multimycotoxin LC-MS/MS stable isotope dilution method waseldged and validated to
determine 14 differenfusariuntoxins in barley including the modified mycotoxin Deoxynivaleéi
glucoside (DON-3-glucoside).

Inoculation withF. culmorumresults in no clearly visible fungal growth but in toxin production in
germinating barley.

Before inoculation, no type B Trichothecenes except traces of DON were detected.

During germination formation and subsequent increase of the concentrations of, DQMW-3-
glucoside and 3-Acetyl-DON were observed and quantified.
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Prevalence of glycosylated trichothecenes in oats
Jens Chr. Meyér, Inga Hennies Michael Sulyok

H. & J. Briiggen KG, HafenstraRRe 5, D-23568 Liibeck, Germany
?Institute of Bioanalytics and Agro-Metabolomics, Department of Agrobiotechnology (IFA-Tulln),
University of Natural Resources and Life Sciences, Vienna, Konrad Lorenzstr. 20, A-3430 Tualln, Austri
*corresponding author: jens.meyer@brueggen.com

The common oatAvena sativd..) is well known for its nutritional benefits, although it carries the
risk of contamination with mycotoxins due to its susceptibility to thewgh of various fungi. The
purpose of this study was to improve the database on the occurrence of certain axyre®including
their glycosylated forms. Samples were analysed, among other mycotoxins, for dedegyal
(DON), nivalenol (NIV) and HT-2 toxin and their glycosylated forms by UHPLC-MS/MS.

Oat samples (n = 135), preselected for their physical properties and DON-conterilirag @aits for
food purposes were sampled at an oat mill intake. These samples from 10eBarppovenances
harvested between 2017 and 2020 were mainly sourced from Finland, Germdrvasden. Minor
supplying countries included Estonia, France, Ireland, Latvia, Lithuania, Poland and the UK.

The glycosylation of mycotoxins into their glycosylated forms is a maijde for plants to resist
mycotoxin accumulation, but it is assumed that it is limited in heavily infected plants.

Samples with a concentration below the limit of quantification (LOQ) value wergnassia
concentration equal to half of the LOQ in the calculations.

The incidence rate for DON was 93% compared to deoxynivalenol-3-glucoside Gp@nN33%.

Mean values calculated for DON and DON3G were 153 ug/kg and 17 pg/kg, respettivetal
DON3G was 11 % of the DON content. Milling oats from the major sogpipuntries, Finland,
Germany and Sweden showed a content of DON3G varying between 10 and 13% of the DON content.

NIV and nivalenol-glucoside (NIVG) were analysed at an incidence rate of 88%ndespectively.

The mean value calculated for NIV was 204 pg/kg, whereas it was for NIVG 17 pg/kg. NIVG was 8% of
the NIV content. The highest levels for NIV and NIVG were found irstrimmiling oats. For the

major supplying countries the NIVG content varied between 7 and 13% of the NIV content.

The incidence rate for HT-2 toxin was 98% and for HT-2-Glucoside (HT-2GY72%xid showed a
mean value of 97 pg/kg and HT-2G of 22 ug/kg. HT-2G content to ¢klnZbntent based on mean
values was 23%. In Finnish, German and Swedish oats the content of the glycosylateahfyech

between 10 and 31% of the parent toxin. German oats differed significantly (PLxf@th Finnish

oats.

Regardless of the content of the main mycotoxin, no glycosylated form exceededia ofal
120 pg/kg.
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Stevia rebaudianat healthy supplementation or risk area?
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Stevia, the common name for the extract stevioside from the leaveStadfia rebaudianais a
natural, sweet-tasting calorie-free botanical that may also be used as a sugar substitute or as an
alternative to artificial sweeteners. Stevia has been found to increase the insulin @gngitirodent
models and to have beneficial effects on blood glucose and inkels in human studies, which
suggests it may have a role in food intake regulation.

According to the Act of 25 August 2006 on food and nutrition safety (Joufhaves of 2015, item
594), a dietary supplement is a foodstuff, therefore legal regulations of thesdupts are less
restrictive than pharmaceutical products. The current legal status allows anyondate @
supplement on the market, provided they declare its composition to the sanitary atidgyrin
Poland it is the GIS, on the so-called Notification. The NIK report, from 201% #fae many
supplements do not show features declared by producers.

The aim of this study was to evaluate mycotoxin and mold contamination
}J( 3 Al U AlJo o JvW}ov [eS3E XdZ usd E]o }VIAIS IM3#0T e u%oc
groups: crystals (n=8), leaves (n=9). Molds and yeasts were determined using YGQ (yedst
extract, glucose and chloramphenicol). The results are expressed as the number of footoimg

units (cfu) per gram of a sample. Identification of molds was done to the sgelycotoxins
determination was performed using HPLC-FLD method (immunoaffinitpnooidlaTest from Vicam-

AF; immunoaffinity column OchraPrep from R-Biophram Rhon#&d®4) and HPLC-MS/MS method
(Bond Elut®Mycotoxin column from Agilent - DON, NIV, ZEN, T-2 and HT-2).

The mycological analysis of stevia leaves showed significant levels of meédatc@an average of
2.4x10 cfu/g) and it was genuBurotiumthat prevailed (28%), followed Wenicillium(23%) and
Phoma(18%). In the case of crystal form of stevia, the analysis revealed that only one out of 8 tested
samples was contaminated by molds and it was gexspergillug<50 cfu/g).

The most commonly detected mycotoxins were ZEN and DON, occurringpiari12% of samples,
respectively. Tested samples were slightly contaminated with OTA, AF, NIV. The tighests of
mycotoxins were respectively: ZEN= 15.97 ug/kg, DQM« = 4.58 ug/kg. No T-2 and HT-2 toxin
were detected in any stevia sample. Crystals were less contaminated form. OTA and Afd MEN
were detected in one sample (crystals) where their values were respectively: OTA = 1,9 ugfkg, AFB
0,59 yg/kg and ARB= 0,17 pg/kg, NIV = 3 ug/kg, ZEN = 2,15 ug/kg. Apart from one sample, ste
leaves were contaminated by ZEN, where the maximum value was 15,97 pg/kgsantipées. The
same sample also contained DON with a max value of 4,58 pg/kg.

Studies confirm the occurrence of molds and their secondary metabolites - mycotoxistevia.

Manufacturers should consider and monitor the level of mycotoxin contaminaitio both raw
material and products.
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The risk from the presence of mycotoxins in dietary supplements
based onEchinacea purpurea
' €E] o W]o E«l UDP ov dA Eul IZ

Kazimierz Wielki University, Faculty of Biological Sciences, Department of Physiol®gyxiaatbgy,
Chodkiewicza 30, 85-064 Bydgoszcz
*corresponding author: twarmag@ukw.edu.pl

Echinacea purpures a plant of the Asteraceae family found mainly in North America. In Eutape,
a commonly cultivated plant due to its aesthetic and medicinal propertiegurpureahas been
found to have antimicrobial activity. Currentlgchinacegreparations are used as herbal medicinal
products all over the world. These preparations contain variousabfinacedorms individually and
in combinations with other substances liked dietary supplements. However, beforeatikkeplaced
for trading in the o Republic of Poland territory, they must comply withprovisions of the Food
and Nutrition Safety Act of August 25, 2006 (Journal of Laws of 2010136, item 914, as
amended).

Thesis study aimed evaluate mycotoxins contamination of dietary supplements badechioracea
purpureg available in Poland.

The material consisted of 21 samples, which were divided into four graapsules (n=9), sachets
(n=5), tablets (n= 4), drought plants (n=3). Ochratoxin A and aflatoxin were deéstmsing HPLE
FLD method. The samples were cleaned using OchraPreémB{dpharm Rhéne Ltd) and AflaTest
(Vicam-AF), immunoaffinity columns. Fusarium mycotoxin (NIV,DON,T-2 tdxihtdxin and ZEN)
were determined using HPLC-MS/MS method. The samples were cleaned ug BosidElut
Mycotoxin (Agilent) columns.

The most frequently detected mycotoxin were ZEN, DON, T-2. Their detectabilityddtasatong

which ZEN toxin contamination was the greatest (60%) then T2 (15%)0&h@B%). The highest

level of toxin was DOM= 7.93 ppb, ZEN=17.79 ppb, T2.=17.66 ppb. The percentage of AT-

and OTA toxins presence was 5% and 10%. Their highest concentration was featvlétg(HT-2)

and capsules (OTA) which were equal to 2.07 ppb and 0.9 ppb. Out of the tested assortments, the
most contaminated were sachets and drought plants (100%), capsules (78%) and thevdeast
tablets (67%). NIV and AF were not detected in any of the samples.

The conducted research shows that dietary supplements contain mycotoxin. It is recommended that
manufacturers take care of the mycotoxicological quality of their manufactured products.
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The usability of herbal plants extracts to reduce mycotoxins
concentrations in maize silage
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*corresponding author: gintare.vaiciuliene@Ismuni.lt

Maize silage is one of the most common forage for ruminants in the woie. iany other
agricultural products, silage can also be contaminated with mycotoxins and ttespounds can
have negative effects on animal health and productivity. Nowadays scientists are quioeing
for safe, natural, biologically active substances to improve the fermentation of the feedoand
reduce mycotoxins concentrations.

The aimof this study was to evaluate ethanol extracts @figanum vulgareand Thymus
vulgaris usability to reduce mycotoxins (AFB1, AFB2, AFG1, AFG2, OTA, ZEA, DON, Ti2toxin, H
toxin) concentrations in maize silage.

Materials and Methods Under laboratory conditions, 21 maize silage samples were fermented with
inserted ethanol extracts of oregano and thyme. After 90 days of fermentatiohp@6s after silos
opening, maize silage samples were taken in order to evaluate mycotoxinserdaations.
Contamination with aflatoxin B1 (AFB1), aflatoxin B2 (AFB2), aflatoxin G1 (AFG1),nafk#oxi
(AFG2), zearalenone (ZEA) T-2 toxin and HT-2 toxin in maize samples wede bigshigh-
performance liquid chromatography (HPLC) with mass spectrometry and fluorescent deftelciy)
(Model LCMS-8060 Shimadzu corp., Kyoto, Japan) and deoxynivalenol {pBIRL.C with mass
spectrometry and ultraviolet detector (UV) (Model Sciex API 5000, McKinley Scientific, USA).

Results In the analysed maize silage samples AFB1, AFB2, AFG1 and AFG2 concaenastimiow
the detection limit, OTA concentrations varied from 0.11 to 1 pg/kg, ZE@4.17t 1057.75 pg/kg,
DON t 3904.67 t 6984.83 pg/kg, T-2 toxirt 6.29 t 22.40 pg/kg and HT-2 toxin from 305.60 to
1195.27 pg/kg. The lowest OTA and ZEA concentrations was determined with instréewle
ESE §}(}E P v} ~W G iXifieU KE }v VvSE 3]}v A]3Z Jves ES §Z v}
2andHi §}&]ve }v VSE §]}ve A]S3Z Jve ES §Z vio ASE S }(}E& P v}

ConclusionsBased on the obtained research studies, it can be stated that ethanol extracts of herbal
plants show reliable results and can be used to reduce mycotoxins concentrations in maize silage.
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Short Toxicology 1: Poster-style presentations on
toxicological research

Deoxynivalenol (DON) induces apoptosis and autophagy in normal
prostate epithelial cells via inhibiting PI3K-Akt-mTOR

D E3 :pe-3CY KarglijaKowalskaKinga Anna UrbangkDominika Ewa Habrowska-
'@ ICWJYI< ulo }4]Agmieszka Wanda Piastowska-Ciesiétska

Medical University of Lodz, Department of Cell Cultures and Genomic Analysis, Zeligowskiego 7/9.
90-752 Lodz, Poland
2Medical University of Lodz, Department of Comperative Endocrinology, Zeligowskiego-782 90
Lodz, Poland
*corresponding author: agnieszka.piastowska@umed.lodz.pl

Deoxynivalenol (DON), also known as vomitoxin, is producdeubgriumspecies and in commonly
found in cereals such as barley, maize, rice and wheat in the concentration range oflabdu®
mg/kg. DON is known to trigger a ribotoxic stress and induce oxidative stress {Ra6ger cells,
however its effect on normal prostate epithelial cells is nhot known yet.

Phosphoinositide 3-kinases (PI3K)- Protein kinase B (Akt)- mechanistic target oyc@pénil OR)
signalling pathway is one of the fundamental pathways associated with control of calthgro
proliferation, motility, survival and differentiation in prostate tissue. Moreowisturbances in this
signalling pathway are observed in prostate cancer. Previous studies suggested that DON might
inhibit PI3BK-AKT-mTOR singling pathway in intestinal porcine enterodytes, it is highly possible

that DON might affect PI3K-Akt-mTOR signalling pathway in prostate cells.

The aim of the study was to evaluate if DON triggers cytotoxicity in PNT1A cedlsilition of PI3K-
Akt-mTOR signalling pathway. We evaluated the viability of cells (AlamarBlue assaypdROip,
apoptosis, autophagy, DNA damage and cell cycle (Muse Cell Cycle Kits). Inhiidét (LY294002)
was used to confirm the molecular pathway.

In both tested concentrations of DON (30 and 10 uM) we observed decredaiifity of cells,
induction of oxidative stress and modulation of cell cycle. Higher concentrafiddON (30 puM)
induced apoptosis whereas lower (10 uM) autophagy, in both processes D@ieithPI3K-Akt-
MTOR signalling pathway. The results indicate that DON affects one of the main gjigrahiways
in normal and cancer prostate cells and induced both apoptosis and autgphagprmal prostate
epithelial cells.

Acknowledgments: This study was supported by National Science Centre, Poland grant
2016/21/B/NZ7/02751
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Deoxynivalenol affects steroid hormones production in prostate
cancer cells
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Medical University of Lodz, Department of Cell Cultures and Genomic Analysis, Zeligowskiego 7/9,
90-752 Lodz, Poland
2 Medical University of Lodz, Department of Comparative Endocrinology, Zeligowstde§06-752
Lodz, Poland
*corresponding author: agnieszka.piastowska@umed.lodz.pl

Mycotoxins are toxic metabolites that affect human health upon contaminated fmmdsumption.

Deoxynivalenol (DON), known as vomitoxin is reported to be one of the megalpnt mycotoxins
worldwide and is recognized as a common contaminant in food and feesiréported that DON
disrupts cell signaling, differentiation and growth of cells. At the cellular |d9®N inhibits the
protein and nucleic acid synthesis by binding to the ribosomes. ExposuBOté might cause
disruptive effects on endocrine system by modulation of intracellular stegddesis and hormone
balance of steroid hormones such as testosterone, progesterone and estradiol.

Androgen-sensitive human prostate cancer LNCaP cells were treated with DON (5uM),
dehydroepiandrosterone (DHEA; 10 nM, 100 nM) as a positive control, DOMKEEA and non-
treated as a control for 48h and 72 hours. Viability of cells was evaluatd&dMT assay. The
expression of genes involved in the steroid hormones production (HSD3B2, B&SOIYP11A1,
CYP17A1) was evaluated by RTgPCR.

Our findings indicate that DON in combination with DHEA modulates ttheegs of intracellular
steroidogenesis in prostate cancer cells, thus influencing both the maleobbygiand well as
carcinogenesis.

Acknowledgments: This study was supported by National Science Centre, Poland grant
2016/21/B/NZ7/02751
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DON sensitize prostate cancer cells to apoptosis caused by TRAIL
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Medical University of Lodz, Department of Cell Cultures and Genomic Analysis, ZeligoW#/§kiego
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Lodz, Poland
*corresponding author: agnieszka.piastowska@umed.lodz.pl

In Poland, prostate cancer (PCa) is one of the most commonly diagnosed cancers apdotin
cause of cancer related deaths in male, similarly to in other European countries dtetl Un
States. Aggressive, poorly differentiated high-grade PCa is incurable and pbtdettzl, thus the
need for a greater understanding of the molecular basis of PCa progressioningrdved
approaches to eliminate the development of the lethal phenotype of PCa shdéd
underlined. Tumour necrosis factor-alpha and TNF related apoptosisiigdligand (TRAIL) are
members of the death receptor ligand superfamily and have been suggestedtastial anti-
prostate cancer agents. Endogenous TRAIL triggers apoptotic signalling via recegiaied death
through its interaction with the death receptors (DRs) on cancer cells but apoptosialsmare
induced by the intrinsic pathway, mediated mitochondrial dysfunction. Howes@ne tumour cells
are resistant to TRAIL-induced cytotoxicity. As shown by Shin and colleaguesnatumally
occurring substances are able to sensitize prostate cancer cells to TRAIL-mediated apoptosis
mediated by mitochondrial dysfunction. The trichothecene mycotoxin deoxynival¢BaN)
produced by the fungus Fusarium, is known to have cytotoxic effects in ROS-dependent (hanner
of ribotoxic stress response (RSR)), however the underlying antitumor mechanism hasemot
investigated in prostate cancer cells to date. Pro-apoptotic properties of @©®Mell recognized for
human and animal cancer/normal cells derived from digestive and immustersy Most of recent
studies are conducted on human and animal cancer cell lines like: hunh@m @ancer cells (HT29,
Caco-2), human and rat hepatocytes (HepG2,WRL68), RAW 264.7 murine macrdphagesiung
lymphoblast (U937), human monocytes, human pre-T lymphocyte Jeekaf preB lymphocyte REH
cells, hamster kidney-derived BHK21 cells, HEK-293 human embryonic liddewlso form
reproductive tract like A2780 - Human ovarian carcinoma.

The aim of this study was determined possible conjunction of DON and TRAticameer theray
of prostate cancer.

Four cell lines representing different stages of prostate cancer (PC3, DU-145, LNCaP and&2Rv1
pre-treated with DON (5uM) for 24h and then treated with TRAIL (20ng/ml) ocosexpto TRAIL
(20ng/ml) alone for 24h. The apoptotic cells were stained with am¥xand counted on Muse Cell
Analyzer. The expression of caspase 3 (CASP3) and bcl-2 associated X proteweréBavgluated
with real time gPCR.

We observed that pre-treatment with DON for 24h and then treatment with TRAIL caused intrease
the number of apoptotic cells and increased expression of CASP3 and BAX as cdmpdrédL
treatment alone in 22Rv1l, LNCaP and DU-145. There was no increase in ther minapoptotic
cells after pre-treatment with DON for 24h and then treatment with TRAIL as compardriAtih Th
PC3 cells but we observed increased expression of CASP3 and BAX.

Acknowledgments: This study was supported by National Science Centre, Poland grant
2016/21/B/NZ7/02751.
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ERt participates in AOH- induced oxidative stress in the non-small
cell lung cancer cell line A549
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*corresponding author: karolina.kowalskal@umed.lodz.pl

Lung cancer is one of the commonest cancers amopeagple whereas nn-small cell lung cancer
(NSCLC) is a major subtype of it. Although the improved understanding ofalucey rogression is
observed, the overall survival rate remains low, particularly for patients with metastatic disease.

Alternariol (AOHRas one ofAlternariamycotoxins, in concentration range 0.02Xi...D ]¢ % & ¢ vS ]v
31% of feed samples in Europe. AOH contaminates both cereals, oilseeds produelf as fruits

and vegetables, fresh and processed. AOH is a diphenolic compound, strucimilly to natural

and synthetic estrogens and its agonism to estrogen receptors (ER) has been suggedtadcly.

There are no regulation of the safe concentrationg\tiErnariamycotoxins in food and feed so far,

thus AOH is considered as one of the emerging mycotoxins. Thus, assessing the effectoof AOH
human cells and especially cancer cells, might be crucial both in understandirggtamedting the

effect of mycotoxins on human health, as well as serves as a potential agent in lung cancer therapy.

The aim of this study was to assess the effect of AOH on the induction of oxidative stEst9in

cells. The potential estrogenic effect of AOH triggered by estrogen recejER) was evaluated by

using of selective chemical inhibitor of E@HTPP). Viability of cells was evaluated with AlamarBlue
assay. Reactive Oxygen Species (ROS) concentration was evaluated with Oxidative Stress Kit (Merck
Millipore), DNA damage was evaluated with MultiColor DNA damad®&itk Millipore), cell cycle
distribution was evaluated with Muse Cell Cycle Kit (Merck Millipore).

We observed that AOH in a dose- and time-dependent manner is able to reduce yiabiliing
cancer cells. Moreover, AOH in a dose range 1-10 uM significantly induédative stress, DNA
damage and cell cycle arrest in G2/M cell cycle phase. Moreover, we obséatdaldcking of ER

was not sufficient to reduce AOH-induced ROS production, however the observed decrease in
oxidative stress and DNA damage was statistically significant. The results irtaiafeOH induces
oxidative stress in NSCLC cells and that effect is partly associated to estrogenic properties of AOH.

Acknowledgments: This study was funded by Medical University of Lodz, Poland gra@8/078-
03/503-01-00119-00.
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Transfer of the neurotoxin penitrem A and penitrem E across the
blood-brain barrierin vitro

Maria Hahn, Matthias Behrens, Svetlana A. Kalinina, Hans-Ulrich Humpf*

Institute of Food Chemistry, Westfalische Wilhelms-Universitat Minster, Corrensstral3e 45,
48149 Muinster, Germany
*corresponding author: humpf@wwu.de

Penitrems are secondary metabolites produced mainlyPeyicilliumspecies and belong to the
group of indole-diterpene mycotoxins. The six main members, penitrem Adibitexiverse
biological activities, including neurotoxic and tremorgenic effects targeting the cengraoums
system (CNS). Recently, intoxications with penitrems have been described insaamdahumans
caused by the ingestion of moldy food and feed. Especially, the neurotoxin pemtisrassociated
with tremorgenic episodes in dogs [1,2].

The pharmacokinetic data of penitrem A are sparse. Only some animal toxicity studies andfcases
acute mycotoxicosis showed that penitrem A is distributed systemically afsorption and was
found in the liver, kidney, and in small amounts in the brain [2-4]. @uéhe high neurotoxic
potential of penitrem A and limited data on toxicokinetic of penitrem E frtmvestigations on
their transfer properties across the blood-brain barrier (BBB) are required.

To study the transfer through the blood-brain barrigr vitro, primary porcine brain capillary
endothelial cells (PBCEC) were cultivated on Transwell® filter inserts. After tliwatiap of the
compounds in either the blood and/or brain compartments, samples wereatell up to 48 h and
penitrems were quantified using high performance liquid chromatographydandmass
spectrometry (HPLC-MS/MS) to determine passive and active transport rates. In the obtinse
transport studies, the barrier integrity was monitored by cellular impedance spectroscopy.
Furthermore, biotransformation of penitrem A and E along with its metabolites \sesdyzed by
coupling HPLC with high-resolution mass spectrometry (HRMS).

In conclusion, penitrem A and E did not show any impairing effect ondmgebintegrity and were
transferred across the BBB within a few hours. Both mycotoxins were able to reach thénbriin
and thus the site of action in the CNS. Besides, initial investigations abrartsformation of
penitrem A in the BBB have not confirmed the previously identified hepatic phaseabaoliges [4,5]
and support the hypothesis that the neurotoxic activity is probably due to thenodified
penitremA.

[1] Eriksen et al. (2013), World Mycotoxin J., 6(3):263-272.

[2] Eriksen et al. (2010), Med. Mycol., 48(1):188-96.

[3] Breton et al. (1998), Toxicon, 36(4):B@%-

[4] Moldes-Anaya et al. (2009), Drug Chem. Toxicol., 32(1):26-37.
[5] Uhlig et al. (2020), Toxins, 12(5):293.
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Exploring the mechanistic source of DNA-damaging and the
endocrine effects of a naturally occurringlternaria toxin mixture.
Georg Aichingér, Dino Grgit*, Julia Beid| Elisabeth VardgaDoris Markéd

Department of Food Chemistry and Toxicology, University of Vienna, Austria
2Department of Health Science and Technology, ETH Zurich, Switzerland
*corresponding author: dino.grgic@univie.ac.at

EmergingAlternariatoxins are increasingly considered as potentially hazardous food cardatsi
The main challenge for risk assessment is the high chemical diversity of metaboditesqd by
Alternariaspp., and thus the contamination of foods with multiple xenobiotics, exertisgemingly
unpredictable pattern of bioactivities. This fact calls for a risk assessment incorpsathgnixture
effects, which in turn requires respective toxicity testing of naturally occurring togicktails.
We recently reported an extract obtained from &kiternaria alternataculture to act not only
genotoxic, but also anti-estrogenic in amvitro cell model. In the light of this and taking into account
the pro-estrogenic stimuli that were previously reported for isolafdtbrnariatoxins like alternariol
(AOH), these rather surprising results called for a mechanistic elucidation.

To evaluate the hypothesis that epoxide-carrying perylene quinones were responsiblfefo
suppression of estrogenicity, we treated the extract and the single toxin altertoxin-HIQATXh N-
acetyl cysteine (NAC) to mask SH-reactive functional groups. The correspondiagt iom
genotoxicity was compared in the comet assay and the ability to suppresssthogenicity of AOH
was assessed in the alkaline phosphatase assay. Experiments were accompanied by LC-MS/MS
analysis of supernatants to monitor changesAhernaria toxin levels. NAC treatment led to a
substantial loss of genotoxicity for both, ATX-Il and the extract. The presence of ATX-Il or the
complex toxin mixture quenched the estrogenic properties of AOH. Intriguitigdyestrogenicity of
AOH was still suppressed after treatment of the complex toxin mixture with NAC, whireas
estrogenicity of AOH was regenerated after the addition of NAC to a mixture of AOH aitid IvTX
line, LC-MS/MS data revealed a loss of epoxide-carrying perylene quinones, while retapediods
without thus functional group were less effected. In conclusion, our datmyests that not only
genotoxic, but also endocrine disruptive, anti-estrogenic effects have to be taongonsideration
for comprehensive risk assessment of Alternaria toxins.

Acknowledgements: We thank the staff of the Mass Spectrometry Center at the Faculty of Chemistry
(University of Vienna) for skilful technical support. This work was financed by the Uwiwrsi
Vienna.
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Interspecies differences in kinetics for intestinal microbiota
mediated metabolism of 3aetyl-deoxynivalenol and 15-acetyl-
deoxynivalenol

Jing Jih? Fuguo Xind, Karsten BeekmarinMarta BaccargAlbertus Spenkelitklvonne M. C. M.
Rietjens
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Wageningen, The Netherlands
*corresponding author: xingfuguo@caas.cn

Deoxynivalenol (DON) and its acetylated derivatives 3-acetyl-D@-I0®N) and 15-acetyl-DON
(15-AcDON) are important mycotoxins of concern in the modern food chain. The presgdy
reveals that the rate of de-acetylation in vitro anaerobic fecal incubations decreased in the order
rat > mouse > human > pig forA&&DON, and mouse > human > rat > pig forAtH9ON. The ratio
between the de-acetylation rate of 8 DON and 1%¢DON varies with the species. Scaling of the
kinetic parameters to then vivo situation results in catalytic efficiencies decreasing in the order
human > rat > pig > mouse forA2&*DON and human > pig > rat > mouse forABIDON. The results
obtained indicate that in mice, B¢ DON can be fully deconjugated while ABDON cannot. In rats,
pigs, and humans, both 8DON and 12¢DON can be totally transformed by gut fecal microbiota
during the estimated intestinal residence time. A correlation analysis betwesddhcetylation rate
and the relative abundance of the microbiome suggdsashnospiraceaenay be involved in the
deacetylation process. It is concluded that interspecies differences in deacetylatioretgfased
DONSs exist but that in risk assessment assumption of complete intestinatjdgation provides an
adequate approach.
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Impact of co-exposure to the mycotoxin deoxynivalenol and the
bacterial toxin cereulide on intestinal barrier integrity and toxin
uptake in human intestinal cells
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Faverd and Doris Markt
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2 Institute of Microbiology, Department of Pathobiology, University of VeteriMedicine,
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Deoxynivalenol (DON), a highly preval€untsariumtoxin, has been repeatedly reported to alter the
intestinal barrier integrity in human and animal models. DON has beensively studied as a single
substance and in combination with other mycotoxins whereas combinations with bactexiak
have rarely been investigated. DON and the emetic bacterial toxin ceze(@BR) are occurring in
cereal-based foods, thus co-exposure of humans needs to be taken into consideration.

We recently reported interactions of DON and CER on the level of cell viabildy an
immunomodulatory potential, hence raising the question whether simultaneoym®&xe to both
toxins may alter their effect on intestinal barrier integrity. Therefore, we investigtteceffect of a

24 h incubation with DON and CER, alone and in combination, on théerbamtegrity of
differentiated Caco-2 (C2BBel) cells grown in TRANS\W&tds. When CER was present together
with DON, the transepithelial electrical resistance (TEER) was significantly increased compared to
DON alone.

To investigate whether this finding affects the translocation, uptake and phasetdbolism of DON,
LCMSMS analysis of the apical and basolateral medium as well as the celldysateperformed.
DON-3-sulfate was detected for the first time in Caco-2 TRANS\W(Hiukre. In the presence of CER,
we observed a slight reduction of DON in the basolateral medium while Hicagih reduction of
DON-3-sulfate was measured for the toxin combination. Concomitantly, significagtieramounts

of DON-3-sulfate were found in the basolateral medium in comparison to the apical congoeurtAs
DON-3-sulfate was reported as a human urinary metabolite before, we hypothesisentibstirial
cells may contribute to the DON-3-sulfate concentration in urine.

In conclusion, CER may not only influence the intestinal barrier functibalén the metabolism of
DON. Therefore, interactions between bacterial and fungal toxins on additiarget organs such as
the liver are worth investigating.
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Comparative description of the effects of aflatoxin B1,
versicolorin A and sterigmatocystin on the global transcriptome in
intestinal cells
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Aflatoxin B1 (AFB1) is a mycotoxin classified as a group 1 carcinogen, known fmtestaliver
carcinogen. During the biosynthesis of AFB1, several precursors are produced. Among them,
versicolorin A (VerA) and sterigmatocystin (STC) have high potentiatytakiei to their structural
similarity to AFB1. VerA is known as genotoxic and cytotoxic for differedinesl| whereas STC has
been identified as a possible human carcinogen (Group 2B) and a hepatateglmotoxic and
mutagenic compound for animals. The interest in these molecules is gdstify their high toxic
potential as well as the high probability of AFB1, STC and VerA co-occurretite idkastine is the

first barrier in contact with mycotoxins after ingestion, the aim of the study wasoimpare the
effects of the AFB1, VerA and STC on the global transcriptome against the humarcalblines
(Caco-2).

To this aim, a microarray analysis was carried after the exposure of Caco-2 édiBtpVerA and
STC at 1 uM for 24 hours. Exposure to AFB1 include little transcriptome changesnlgrttie
expression of 793 genes were regulated (p-value<0.05 and a fold change (FC) eqzil to 1
contrast, exposure to VerA induced a differential expression of 16335 genes shodisrggion in
cell cycle and post-translational regulation, as well as the induction etchondrial dysfunction. STC
exposure led to the regulation of 10310 genes mainly associated to infidiommand cell cycle
regulation. Interestingly, several canonical pathways were regulated in a similafowaierA and
STC, including molecular mechanisms involved in cancer, oxidative phosphorylation andrssmesc

This transcriptomic analysis provided a comprehensive comparative description of toaytmfi
AFB1, VerA and STC in intestinal cells. Our findings show the high toxicity ah¥e&8AC compared

to AFB1, as well as the existence«dbo ][(] S}4A&] ]1SC u Z v]eue (}E & i[* % E
the previous in-vitro cytotoxicity results. Additional research is needed to charaetie toxicity of
these mycotoxins. Moreover, as the three molecules are likely to co-contaminate the f&sod
commodities, it will be essential to investigate their possible toxic interaction.
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How maternal exposure to aflatoxin B1 impacts the development
of progeny intestinal immune system
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Exposure to toxic contaminants during early-life is associated with the developmefitenses.
Individuals are exposed to mycotoxins since early stages of life. However amsnal exposure to
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largely unexplored. Here we show that presence of aflatoxin Bl in the dieteginpnt murine
females affects the development and function of the intestinal immune sysimtably, maternal
exposure to AFB1 promoted an increase of overall T cell population, while iredastied in a
selective reduction of cytokine-producing innate lymphoid cells groupC2Jlpopulation in intestine

of the progeny. These alterations were associated with decreased expression of Reg3b, Reg3g and
Fut2 by the intestinal mucosa of progeny. Thus, these results indicate that maternal exposure to
mycotoxins impacts the development of offspring intestinal immune systii@2 are critical in
intestinal epithelial repair, whether mice exposed to AFB1 display defective tdsmage response

needs to be investigated. Also FUT2-dependent fucosylation is keysirichmmensal symbiosis
suggesting alterations in the intestinal microbiota. Our work reveals that maternal exposure to
dietary contaminants such as mycotoxins alters the normal development etinal immune
system framework of the progeny and may have impact in their immune function.

This work was funded by FCT/MCTES through national funds, to earlyMYCO (PTDC/MED-
TOX/28762/2017), and CESAM (UIDP/50017/2020+UIDB/50017/2020).
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Mycotoxin contaminations are a global food safety issue leading t@jarnpublic health concern.
Repeated exposure to multiple mycotoxins not only has an impact on pusdithhbut could also
lead to interactions with other substances in the body - such as medicinal drugs tekipgal
pharmacokinetics and/or pharmacodynamics. In certain regions of the world thelgtimn is not
only exposed to high levels of mycotoxins but also the prevalence ofuhmi immunodeficiency
virus (HIV) is high. Around 70 percent of the global infected HIV-populatlooated in Sub Saharan
Africa. Efavirenz (EFV) is a frequently used HIV-blocker in this region, in monotlugrapy
combinations with other HIV-blockers. The purpose of this research is to deephermacokinetic
parameters of aflatoxin B1 (AFB1) and EFMnvidtro research in human liver microsomes (HLM)
using liquid chromatography tandem mass spectrometry (LC-MS/MS). For the detéom of the
Michaelis-Menten constant (Km),e. substrate concentration at half maximum velocity, and
maximum velocity (Vmax) a Michaelis-Menten curve is set up based on nmwabgwubations at a
specific microsomal protein concentration and ideal incubation time so that thetiozaoccurs at
linear range. The specific microsomal protein concentration and ideal incubation time a
determined by performing linearity experiments, testing different protein concentrati@nd
incubation times. Michaelis-Menten curves are set up by monitoring metaloliteation or parent
compound depletion in function of the added substrate concentration. For EFV timation of 8-
hydroxyefavirenz (®HEFV), formed by CYP2B6, is measured using-laousevalidated method.
The depletion of AFB1 is measured, since not all AFB1l-metabolites were availadhalytical
standards to develop a method for metabolite formation. Pharmacokinetic paramegetém, Vmax
and the intrinsicin vitro clearance, based on Km and Vmax, will be determined for both EFV and
AFB1 in order to gain more knowledge about these compounds in the framewbrk
pharmacokinetics and/or pharmacodynamics.
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The use oby-products mixture derived from grape seed and sea buckthorn oil indastnid be a
valuable approach to prevent the harmful damage produced by aflatoxin B1 and axnra#oat
hepatic and renal level in piglets after weaning. Forty cross-bred TOPIGS-40 pigheid wee
divided after weaning in three experimental groups (E1, E2, E3) and onelcgritup (C), and fed
with different diets for 30 days. Therefore, the basal diet was served as a tamdoincluded
68.46% corn, 4% corn gluten, 19% soya meal, 5% milk replacer, aminosatiiglsand vitamin-
mineral premixes. For the experimental groups, the diet formulations were asvilIC- basal diet
free of mycotoxins; Efl basal diet plus a 5% mixture of two by-products (grape seed and sea
buckthorn meal) in a 1:1 proportion; ERthe basal diet artificially contaminated with mycotoxins
(62 ppb aflatoxin B1 (AFB1) and 479 ppb ochratoxin A (OTA)); ahth&s2l diet containing 5% of
the mixture of grape seed and sea buckthorn meal and contaminated with the mix of AFBIT&nd
After 30 days, during which all animals had free access to the specific diatatad the animals
were slaughtered, liver and kidney were collected and perfused with ice-cdlie ssdlution to
remove blood, and fragments from the right liver lobe and renal cortex were callént®rder to
isolate microsomal fractions and perform protein expression for CYP1A2ECYPYP3A4 and GSTA1
by Western Blot method. Calnexin was used as a reference protein for dataalzation. The
protein expression analysis showed that when weaned piglets were fed with contaminiate¢Ed
group), the expression of CYP1A2 was decreased in both organs. Furthermore, CYP2E1/hd CYP3
protein expression showed a significant decrease in the kidney samplesntrast, in liver, the
protein expression for CYP2E1 and CYP3A4 was increased in the E2 drauifh fa basal diet
supplemented with a mixture of AFB1 and OTA, compared to the C groupTaestlietary inclusion
of the byproduct mixture alone (group E1) had a significant influence by an increifigearpression

of studied protein and tended to be restored when the mixture was associated with cordtedin
food (group E3). No important changes in the GSTAL protein expression vieceede These results
suggest that grapeseed and sea buckthorn meal waste represent a promising sopreention
and counteracting the harmful effect of ochratoxin A and aflatoxin B1 by a balamiation
between the increase and decrease of protein expression, which is dependent onttiohroyne
P450 enzyme type and therefore decreasing the possible generation of adtinééemediaries from
mycotoxins.

Acknowledgments:This work was supported by a grant of the Romanian Ministry of Research and
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Influence of selected mycotoxins on the metabolic profile of HepG2
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The metabolomics approach as a part of the omics methods gained increased intdoegtatogical
research. In contrast to the evaluation of the bioactivity using cytotoxicity assatebolic profiling
enables a deeper insight into the mode of action of potentially harmful pmmmds. Modern
chromatographic methods in combination with mass spectrometric techniques enablevirall
determination of different toxicological endpoints within a single analysis. Beeat cell culture
models covers several metabolic reactions and allows the identification of metabt@rat@ins
caused by substances with unknown bioactive potential without any animal experiments.

The optimization of sample preparation methods as well as the development of aiselaad
sensitive HILIC-MS/MS method allowed the simultaneous monitoring of more fl@@ndifferent
compounds of the main biochemical pathways. To study the influence exftedl mycotoxins on the
cellular metabolism the human hepatocarcinogenic cell line HepG2 was treatedsmbtioytotoxic
concentrations of these substances. For example in the case of moniliformin (MON) the
metabolomics approach revealed concentration dependent alterations of analytes in the citric acid
cycle in HepG2 cells. This confirmed the postulated influence of MON on orida#ictions of the
citrate cycle using cell-free systems [1]. As a second example, the biological atpstyitrem A, a
cytotoxic mycotoxin isolated frorRenicillium crustosupwas studied and significant effects on the
amino acid metabolism were observed.

Overall, a fast and simple method was developed which enabled a dose-depemndétldgical
characterization of selected mycotoxins using cell culture systems in combingitioidILIC-MS/MS
measurements.

[1] Thiel, P.G., A molecular mechanism for the toxic action of moniliformirycatoxin produced by
fusarium moniliforme, Biochem. Pharmacol. 1978, 27(4):483-6, DO| BIQDMb-2952(78)9038%-
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Deoxynivalenol (DON) is a mycotoxin mainly produced by Fusariumingamm and Fusarium
culmorum, and is commonly found in cereals like wheat, barley, oats, and their deriv&restists
have been working in different strategies for DON detoxification, being di@ab detoxification an
approach with growing interest. When evaluating the use of microorganisms for myeotoxi
detoxification, two main phenomena can occur: biodegradation and adsorptidhetaell walls. In
many biodegradation studies, the adsorption phenomenon is not consideredvaluated, not
knowing to which extent the toxin reduction is caused by biodegradation ohgigal adsorption.
Here, we present a fast, simple, reliable and inexpensive method for screleaateria for its DON
biodegradation capacity, discarding the effect of adsorption. The method has a rgoouery
(80.2%), repeatability (3.2%) and a low limit of quantification (0.60 pg/mL).
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Short Biomonitoring: Poster-style presentation on
biomonitoring research
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Mycotoxins pose a health problem for humans. Therefore, pre-harvest and postshatugegies as

well as maximum food levels at retail level have been introduced to riEeirthe risk of dietary
exposure. However, there is limited information on how consumer knowledge, practicgs an
behavioral aspects of mycotoxins relate to higher risk of exposure from fodkkimtiathe household

level The aim of the present study is to evaluate the knowledge level on mycotaxidsthe
accordance to behavioral aspects and practices, that may prevent the risk of mycotoxin exposition on
household level. The study was conducted via an online survey and sechmi cohort of 252
participants, 75% of them corresponding to university studefts questionnaire consisted of 23
guestions distributed in five categories: Socio-demographic and income lifetestyle and food

U}A uvseU Pv & o IVIAo P Jud uC }3}&E]veU IVYA®Z Pri6v P}lpu%so]
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(BfR) and behavior towards health risks including mycotoxins. We paidiaspattention to
compliance and knowledge afpotential risk group: According to our definition people who engage

in particular food consumption behaviors (food movements) such as food sharing or tdurdiping.

The results of the present study indicate a generally rather low level of knowledge abaooiioxigs,

as well as a weak perception about the risk of mycotoxins: Every second pergw dohort was
unfamiliar with the term "mycotoxin" and the risk of mycotoxins were congdasimilar as those of
microplastics. The results also point to a possible problem of understanditvgebn molds and

mold toxins (mycotoxins) at the consumer level. More than 60% of the participastgea®d a high
degree of compliance with the golden rules. The rules with the highest agreement related to
deteriorated foods with visible signs of fungal infestation, probably because thesealready
considered as food waste. Rules that were less followed included those that require a specific
knowledge of mold and mycotoxins, for example specific fungi i.e. color earty fungal
contamination stages. Students following food movements showed a slightly mwepliance with

the 17 golden rules compared to the control group (p<0.05). In conclusion, myeqtoevention
strategies should not end at the retail level, but should be further implemented rivate
households in order to achieve a sustainable reduction of mycotoxin exposure. Thistudgés a
starting point for evaluating and understanding the consumer perspective on myostaxid the
health risks caused by the toxins.
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Aflatoxins (AFTs) are genotoxic and carcinogenic food contaminants causing hepatocellul
carcinoma (HCC), the third leading cause of cancer deaths worldwide. In 2015, WH&eegisthe
burden of disease associated with exposure to AFTs and concluded that this exposure cogegpond
636,869 Disability-adjusted Life Years (DALYS) at global level. Condiuetiegent risk assessment
for AFTs performed by the European Food Safety Authority (EFSA) in 2020, atadrer different
dietary European surveys were collected and reported, it was considered fundamerdstitoate

the burden associated with exposure to AFTs across Europe.
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were gathered to estimate the exposure to AFTs in 19 European countries. A destiovéamd a

bottom-up approach was developed to estimate the health impact of the expdsuté-Ts for adult

population through the calculation of DALYs associated to the number of estireatesicases of

HCC.

For adult population and considering the data provided by EFSA using the-lumoed approach
(worst-case scenario), the estimated number of DALYs ranged from 0.32 (Spdiri)0t(United
Kingdom) DALYs/100,000. A total of 11.76 DALYs/100,000 was globallyezsfiondahe considered
European countries. The highest burden was estimated for the United Kingdom, that together with
The Netherlands, Ireland, Czech Republic, and Austria were the highest contributors to tHe globa
estimated European burden associated to the exposure to AFTs.

The present study generated reliable and crucial data to characterize the burden assdoiated

exposure to AFTs in the European population. The obtained results constitute amtantp

contribution to define priorities and support the need for further policy actiongtotect European
1311 v[*s Z 03ZX
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Early-life exposure to aflatoxin B1 and associated effects on gut
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Aflatoxin B1 (AFB1) produces acute or chronic deleterious health effectsmansuand animals. Still,
long-term effects derived from initial exposure in early life, a aaitiperiod for colonization and
development of gut microbiota, has not been fully evaluated. Particulaflgtoxins could impair gut
microbiota and immunity settlement, as they have been proven to ctiosglacental barrier and can be
found in breast milk.

We investigated the impact of maternal exposure to AFB1 on earlyriiéeobiota in a mouse model.
Females were fed jelly pellets containing 400 pg/kg AFB1 diluted in it&@ed animals n=6) or DMSO
vehicle alone (control group n=6) during pregnancy and lactation. Faeces l®roffspring of both
treated and control females were collected immediately after weaning and faecal DNA wadeskaad
purified. Bacterial taxa diversity and relative abundance were assessed by Higigfipub Sequencing
performed in an lllumina Miseq® sequencer, targeting the V3 and V4 redidhe d6S rRNA gene.
Operational taxonomic units (OTUs) were determined by clustering reati6Soreference databases. A
hundred and twenty-four (N=124) bacterial genera were found in both grdbipgere only present in
AFBL1 treated group and 27 exclusively in control groups. A hundred andrfétyN=151) bacterial
species were common to both groups, 15 species exclusively found in AFBlaliite8s species were
exclusively found in control litters. To assess abundance and characterize speciet/ dinergvenness,
Shannon diversity index was calculated but no significant differences foerel between groups.
Although present in both groupgkkermansia muciniphiland Bacteroides acidifacienvgere significantly
higher in controlsA. muciniphilacolonizes the intestinal tract in childhood and regulates mucus thickness,
intestinal barrier integrity and is involved in immune modulati®. acidifaciengarticipates in the
metabolism of lipids and sugars and activates some cytokines and ieeelhreceptors. Sulfidogenic
bacteria recently related to inflammatory bowel disease such [Resulfovibrio piger and
Bilophila wadsworthiavere exclusivly found in the treated litters.

Early-life gut microbiome is paramount to trigger the gutriome defences, but is far less stable than the
adult microbiome. Moreover, previous work identified aflatoxins intake astanpial health hazard in
Portuguese children. These preliminary results open an extensive field to rfuithestigate the
association between mycotoxins and microbiome, as the latest is increaseugignized as a major
player in a wide spectrum of diseases.

This work was funded by FCT/MCTES through national funds, to earlyMYCO (PTDC/MED-
TOX/28762/2017), and CESAM (UIDP/50017/2020+UIDB/50017/2020).
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Early-life exposure occurs during gestation through transfer of toxic substances present in the
maternal diet to the fetus and later on, during lactation, through the breask.nfibod chemical
contaminants as mycotoxins are well known carcinogenic, nephrotoxic, hepatotaxit
immunosuppressive compounds. Recent human biomonitoring data revealed that thegtese
population is exposed to mycotoxins. These results emphasized the need for agthesimenatal

and lactation exposure to mycotoxins in a critical and vulnerable perfidifleo This study aims for

the first time in Portugal to assess the early-life exposure to mycotoxins througbtlzer & child
cohort.

Participants were recruited in primary health care units in Lisbon (Portugal) durgmancy (1
trimester). Three moments of observation were considered within this study:trimester of
pregnancy (mother), andsland & month of life (child & mother). Each moment includes the
collection of biological samples (blood, urine, breast milk) and thdicgijpn of sociodemographic

and food consumption questionnaires. Biological samples will be analyziguly chromatography
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Data presented include the study design and the sample collection, as well as, thes |Eesmmed
during the implementation of the study. It is expected that results obtained within earlyMMCO
contribute to have a deeper knowledge on exposure of vulnerable populaionps (pregnant
women and infants) and to understand the impact of early-life exposure to mycsoThe biobank

will be available for further research and future studies will be developedderdo have a broader
knowledge on the exposome of Portuguese population.

This work was funded by FCT/MCTES through national funds, to earlyMYCO (PFDC/MED
TOX/28762/2017), and CESAM (UIDP/50017/2020+UIDB/50017/2020).
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A number of health disorders, e.g. hon-communicable diseases, has been asbdoiaxposure
with hazardous chemicals during the first 1000 days of life. In thikerfra proper risk assessment
built on accurate data assumes particular importance to evaluate the potentiadtripat early-life
exposure could represent in adulthood. Mycotoxiaie secondary fungal metabolites that could
produce harmful effects in humans and animals. These substances can be faumdriaty of food
products, and recent studies showed that Portuguese young children are exposeuiltiple
mycotoxins through food consumption which could constitute a health conaethi$ population
group [1]. However, earlier exposure to these compounds remains unexplored.

earlyMYCOt Early-life exposure to MYCOtoxins and its impact orthealnational funded project
(PTDC/MED-TOX/28762/2017), intends to contribute to clarify thie isgaluating the health effects

of early-life exposure of Portuguese mother-and-child pairs to mycotoxins aasgssing the
associated risk. The associated health risk will be characterized and the health impact assessed
combining data from mother-and-child pairs, their exposure to mycotoxins reewlly obtained
toxicological data. The Estimated Daily Intake (EDI) will be compared with reference dose values.

Preliminary results of exposure to mycotoxins through food consumption (cbesae foods) in
C}uvP Z]Jo E v ~G i C 4mpetdntiab adierde health effect for percentiles of intake of
aflatoxins above or equal to P50 (corresponding to 0.041 ng/kg body weight/dagtarhi

When finalized, our results will contribute to reach an accurate risk assessment framewot& and
establish and prioritize preventive measures to reduce exposure to chemicals and risk, Bsfcial
vulnerable population groups as pregnant women and infants.

This work was funded by FCT/MCTES through national funds, to earlyMYCO (PTFDC/MED
TOX/28762/2017), and CESAM (UIDP/50017/2020+UIDB/50017/2020).

[1] R. Assuncdo, et. al., Food and Chemical Toxicology 118,0822018).
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Early-life exposure to hazardous compounds is an emerging research field that ymgedks to be
investigated, as an attempt to contribute to exposome research. Mycotoxinsatgatly-occurring
food contaminants and recent studies reported that Portuguese children (< 3 yasrsgll as the
adult population are exposed to multiple mycotoxins through food corgtion constituting a
potential health threat. Considering the above, a project designated by earlyMYCO-lifgarly
exposure to MYCOtoxins and its impact on health) is being developed to #ssesk of early-life
exposure to mycotoxins in biological samples. The earlyMYCO projeaedcumother-and-child
longitudinal study, with three moments of observation, starting from pregna@dy28 weeks) and
P}lvP S§ZE&}uPZ sZ Z]lo [ (]&mdnthd)V JHis s dyojés cemducted in the Primary
Health Care Group Lisboa Central (ACES) and aimed to determine multiple xmgaad its
biomarkers in breast milk and urine samples from mother-and-child .pBivs sample preparation
procedure for breast milk samples (n=9) consisted of a solid-phase extrg&RIa) purification
followed by a liquid-liquid extraction (LLE); urine samples (n=50) weseared by applying the
QUECHhERS technique. Liquid chromatography coupled to ESI+ X8wnwasQspectromey (UHR.C
ESI-MS/MS) was used to determine multiple mycotoxin biomarkers pbsexe in a targeted
approach, namely aflatoxins B1, G1, B2, G2 and M1 (AFB1, AFG1, AFB2FMAG20chratoxin A
and alpha (OTA, OTe deoxynivalenol (DONhivalenol (NIV))zearalenone (ZEN), alpha and beta
zearalenol ¢-ZEL, t-ZED, fumonisins B1, B2, B3 and hydrolyzed B1 (FB1, FER, HFB1),
sterigmatocystin (STE), and aflatoxicol (AFL) using a previously optanidaclidated method. All
the breast milk samples analysed contained multiple mycotoxins to whom theaieere exposed
to. Unfortunately, due to covid9 the number of samples was restricted. All the breastmilk samples
resulted to be positive for FB1 and FB2 (exception for one sample) with concensratitween 0.16
and 34.76 ng/mL and 0.14 and 11.90 ng/mL, respectively; 5 samgdaked positive also for FB3
(1.09-4.97 ng/mL). DON was detected in one sample as well as NI¥owgbantrations of 0.75 and
3.26 ng/mL, respectively. Moreover, AFB1 and AFG1 were detected respectivietgansamples
(0.36-0.64 ng/mL) and one sample (below the LOD), while in two samples OTA was lpeésgrihe
LOD. Besides the targeted approach on urine samples, an untargeted LC-HRMS ap@®ach
launched on both sample matrices. This work was funded by FCT/MCTES througal iatids, to
earlyMYCO (PTDC/MED-TOX/28762/2017), and CESAM (UIDP/50017/2020+UID&EI20D17/
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Human biomonitoring of mycotoxins under HBM4EU: update on
key outputs
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Sonia Namorado Elsa VasépAnnick van den BraAdSusana Viegd% Maria Silva®
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®Wageningen Food Safety Research (WFSR), Wageningen, the Netherlands
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The European Human Biomonitoring Initiative (HBM4EU) is a project gatherimgi3@ies, funded

under Horizon 2020 and running from 2017 until 2021. The gbeBM4EU is to generate evidence

on the current exposure of European citizens to chemicals and on their possible health effects to
assess the associated risks. Following a systematic prioritization exercise, the mycotoxins
Deoxynivalenol (DON) and FumonisinFRB) were considered as priority substances around which
the HBM4EU research programme was developed.

As part of the HBM4EU project, several policy questions are being addressed for theasteximg,
concerning analytical methods, exposure levels and high exposure populatapsgin Europe
(including workers), associated time trends, risk characterization, exposure models anditetico
data, human biomonitoring guidance values, key events that determine the he#hhts of the
target mycotoxins, effect biomarkers, data gaps and research needs.

Key outputs from HBM4EU achieved until now for DON andidude: i) a biomarker selected to
assess human exposure to DON (total urinary DON) that will be used in the aligdies, ii) several
European laboratories selected to perform DON analysis after passing an interlalgattdy, ii) a
research protocol on human exposure and geographic variations in Euvdperisk assessment plan
to assess DON and FB1 exposure in Europe, v) a review of available texizokiodels, vi) a draft

on the possible mechanisms of;ABduced adverse health effects and vii) a specific effect biomarker
for FB.

Work co-funded by the HBM4EU project, Grant Agreement No: 733032 andriogrese national
funds: FCT/MCTES through CESAM (UIDP/50017/2020 + UIDB/50017&G20) oxOmics
(UIDB/00009/2020 & UIDP/00009/2020).
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Exposomics study in rural Burkina Faso: Experimental design for
biospecimen collections

Yuri Bastos Moreite*, Trenton Dailey-Chwalib&g, Laeticia Celine Téé, Patrick Kolsterert, Carl
Lachat®, Sarah De Saedér and Marthe De Boevré?

! Centre of Excellence in Mycotoxicology and Public Health, Faculty of Pharmaceutical Sciences,
Ghent University, Ghent, Belgium
2 Mytox-South ®, Centre of Excellence in Mycotoxicology and Public health, Ghent tyni@tesnt,
Belgium
3 Department of Food Technology, Safety and Health, Faculty of Bioscience Engineering, Ghent
University, Ghent, Belgium
“Institut de Recherche en Sciences de la Santé, Bobo-Dioulasso, Burkina Faso
*Department of Biotechnology and Food Technology, Faculty of Science, University of Johannesburg,
Doornfontein Campus, Gauteng, South Africa
*corresponding author: yuri.bastosmoreira@ugent.be

Pregnancy remains a challenging period in the life of many women in do@-middle-income
countries. Maternal mortality remains prevalent, and many newborns suffer from premature delivery
and /or gestational growth retardation. The exposome is defined as the tiotali human
environmental (i.e., non-genetic factors) exposures, starting from conception, and how those
exposures affect life and well-beinghdl exposome and nutrition have a significant effect on
maternal and newborn health. In the present study, pregnant women (n=300) weredudily and
randomly allocated to an intervention or a control group, during pregnamy again in the post-
natal period. The intervention group receives a balanced energy-protein supplementaiib the
standard iron folic acid tablet, whereas the control group only receives the tab@dBlrine and
stool samples are collected from mothers-newborns pairs according to a wealkedefampling
scheme. Biospecimen collections provide the opportunity to identify biormarké both exposure
and effect, that can address questions in many areas of interest, including the ingpact
environmental exposure to toxic compounds, such as mycotoxins and desticand the
supplementation effect on aging markers like the telomere length. These hypothesedewill
investigated through a poly-omic approach e.g., metabolomics, metagenomicgoprims and
adductomics.

Human biospecimens are subject to different collection protocols, processidgstorage conditions
that can cause biospecimen degradation and pre-analytical variability. Consgquibete factors
influence the reproducibility of results. Additionally, the degree of information relatecbttection
procedures in scientific publications vary widely. Based on the input of expert partnenesults
from a pilot study performed in the field, standard protocols for blood, eirand stools were
created. These procedures are supervised closely by the research team in the field. Therefore, the
purpose of this presentation is to provide the scientific community with a standard hdzaion to
improve repeatability and reproducibility of experimental results.

This study has been submitted for approval by the ethical committee of the Ghenerkibyv
Hospital (B670201734334) and the Burkinabe ethics committee (50/QBERES). Furthermore, this
work is supported by the Bill & Melinda Gates Foundation [OPP1175213].
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Human biomonitoring of multiple mycotoxins in the Spanish
population: assessment of exposure in plasma samples
Beatriz Arce-LépézAngel Irigoyeh Reyes Lopez de Més&lena LizarragaElena Gonzéalez-Pefas

Department of Pharmaceutical Technology and Chemistry, Research Group MITOX, School of
Pharmacy and Nutrition, Universidad de Navarra, 31008 Pamplona, Spain;
2Department of Pediatrics, Clinica Universidad de Navarra, Universidad de Navarra, 31008 Pamplona,
Spain
*corresponding author: barce@alumni.unav.es

Mycotoxins pose a risk to food safety and, consequently, to humaittheHuman biomonitoring studies
(HBM) have been developed to assess exposure to individual levels of xipsdtobiological samples [1].

This is the first HBM study conducted to determine exposure to meltipfcotoxins through the presence in
plasma samples from adults and children in Spain [2,3]. A total oB&ples (healthy adults (n=438, 19-68
years), healthy children and children with digestive or behavipadhologies (attention deficit hyperactivity

and autism spectrum disorders) (n=79, 2-16 years)) were analysed bidate@lLC-MS/MS method [4] in a
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glucuronidase/arylsulfatase for possible mycotoxin conjugates.

These studies revealed a predominant exposure to ochratoxin A (OBA)the studied groups, before and
after enzymatic treatment. The incidence and levels varied between grdensy generally higher in healthy
donors than in patients. It has been observed that there ig@entage of individuals in all groups with higher
levels of OTA after enzymatic hydrolysis, which would indicateptiesence of OTA conjugates. The different
behavior after enzymatic hydrolysis could indicate differences in the metabaf OTA between samples from
healthy and sick donors. The occurrence of ochratoxin B (OTB) in a fagreenf samples, and always
associated with OTA, suggests that it may be a metabolite of OTA. SterigatetdSTER), a less studied
mycotoxin and whose metabolism route in humans is unknown, appears witjhancidence in all groups, but
only after enzymatic hydrolysis. This supports glucuronidation astavastof metabolism of this mycotoxin in
humans. As in the case of OTA, differences have been observed betweddrypeople and patients.

None of the other studied mycotoxins (aflatoxins B1, B2, G1, G2, and Mand +2T-2 toxins; deoxynivalenol,
deepoxy-deoxynivalenol,  3-acetyldeoxynivalenol, 15-acetyldeoxynivalenol; eeana; nivalenal,
fusareron-X; neosolaniol; and diacetoxyscirpenol) were detected before or after emtaytneatment in any of
the studied groups.

The present HBM study generates reliable and critical data on the empaduthe Spanish population to
mycotoxins. OTA and STER should be highly considered in mycosiximssessment. The reason for the
differences between healthy donors and patients remaingnawn, but it would be of interest to elucidate
whether or not exposure to these environmental toxicants influendesdevelopment of these diseases, or if
the differences are due to the existence of the disease.

Studies concerning their sources of exposure, toxicokinetics, and tagoreship between plasma levels and
toxic effects are of utmost importance, especially in children, with a longer expactard a less varied diet.

Acknowledgments:dZ]s A}EIl A o epu% %o} ES C 3Z "% Vv]*Z ~D]v]*s TP SISIMIUUUP/w [J+3&E] 3@
IVA «8]P ]ev_ -8573RIRAMINECO/AEI/FEDER, UE). We wish to thank the voluriteeBéodd and Tissue Bank of Navarra and
§Z o0}} vl }( 8Z ~ o_v] hv]A E-] EAGEE _ (}JE %0 «u }v 8]}vX

References

1. Arce-Lopez, B.; Lizarraga, E.; Vettorazzi, A.; Gonzalez-Pefias, E.Bitummanitoring of Mycotoxins in Blood, Plasma and Serum in
Recent Years: A Revieloxins (BaselR02Q 12, 147. 2. Arce-Lépez, B.; Lizarraga, E.; Irigoyen, A.; Gonzalez-PefiaserieeRit 19
Mycotoxins in Human Plasma in a Region of Northern Spakins (BaselR02Q 12, 750. 3. Ate-L6pez, B.; Lizarraga, E.; Lopez de Mesa,
R.; Gonzalez-Pefias, E. Assessment of Exposure to Mycotoxins in Spédigm through the Analysis of Their Levels in Plasma Samples.
Toxins (Basel021, 13, 150. 4. Arce-L6pez, B.; Lizarraga, E.; Flores-Flores, M.; Irigoyen, AlezBefias, E. Development and validation
of a methodology based on Captiva EMR-lipid clgamand LEMS/MS analysis for the simultaneous determination of mycotoxins in human
plasmaTalanta202Q 206, 120193.

125

V]



427 Mycotoxin Workshop May 31t Jun 29 2021

The presence of ochratoxin A in breast-milk, urine and serum of
lactating women
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*corresponding author: twarmag@ukw.edu.pl

Mycotoxins are secondary metabolites of molds. Ochratoxin A (OTA) is the mmstocoin the

Polish climate. It is produced by fungi of the gen@spergillusand Penicillium It is produced as a
result of improper food storage. It is present in many products, that are consumed bdtbrbgns

and animals: cereals, wheat gluten, coffee, dried fruit, wine, grape juice, spicesafetgroducts

based on them. OTA is nephrotoxic, hepatotoxic, potentially carcinogenic and terato@&nhi

mainly enters an organisms by oral intake.

The aim of the study was to detect the presence of OTA in milk, urine and seraatadinly women.
A survey was also conducted regarding the daily diet of women.

The research group consisted of 32 lactating women (11 were the donors fromitkeBank in
d}EuwU 3Z }3Z E i AE E Ep]s8 (}E 5Z]s *3u CeX

Results of the analysis showed the occurrence of OTA only in 3 milk samples (9.38%).imbemin
level was 0.01 ng/ml, while maximum 0.018 ng/ml and mean 0.00A8Ingwenty-six urine samples
(81.25%) were OTA positive, with minimum level 0.013 ng/ml, maximumQ@eMET ng/ml and mean
0.0192 ng/ml. Also, all 32 serum samples (100%) were contaminated AyviXf minimum level
0.099 ng/ml, maximum level 2.38 ng/ml and mean 0.4649 ng/ml.

In the case of 3 women, OTA was present in all tested body fluids.

Based on the results, the following conclusions can be drawn: the breast-milknoérwim the study
group is slightly contaminated with ochratoxin A. Ten samples of eanéained ochratoxin A above
its average content in tested samples.

Moreover, serum of 8 women contains ochratoxin A at a level above the aveamgent of this
mycotoxin in tested samples. The average ochratoxin A level in serum in the pstaties was
0.4649 ng/ml and is much lower than the average serum ochratoxin A level establiskederal
countries in the world, i.e. 0.7 ng/ml.

This study was supported by the Polish Minister of Science and Higher Education, unplergifaen
~Z P]}v o /v]8] 8]1A }( A& 2082\Grant]No.il008/RtD/2018/19)
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Short Fungal control: Poster-style presentations on fungal
control and mycotoxin formation

Antifungal and anti-aflatoxigenic properties of different organs of
Cannabis sativd..: Relation to phenolic content and antioxidant
capacities
Anthony Al Khoury?, Ali Atou?, Richard G MarounJean-Denis BaiflyAndré EI Khouty
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Aflatoxin Bl is the most potent natural carcinogenic contaminant. This toxitaminates various

food commodities and represent a worldwide food safety issue as well asga @oonomical
problem due to the withdrawal of contaminated foodstuff. The use of chemical fungiisidiee most
frequent strategy to limit aflatoxigenic species development and subsequent AFB1 contamination.
But, the massive use of pesticides led to the appearance of resistance in target organisms and is
suspected to be toxic for both Human and the environment. Thus, in ordartistitute this practice,

more eco-friendly methods are being evaluated. The use of plant-derivegpaands is a promising
research path that has demonstrated its effectiveness in limiting aflatoxinogenesis antbthd} at

the same time, ensure food safety and protect the environment.

Cannabis sativd.. is well known for its psychoactive molecules but this plant also compreseg m
other bioactive molecules. Nowadays the interest of research for the beneficial effectss qflimi
has led to the establishment of legislation allowing its cultivation for medicgigses in many
countries.

This study aimed to determine the ability of extracts from various orgarS8aohabis sativd.. to
limit aflatoxin B1 production anéspergillus flavuslevelopment. The results showed that extracts
from stem and leaves had only limited impact on both fungal growth andoXitaproduction. By
contrast, the flower extract was the very effective and led to an almost complete immbofi toxin
production at a concentration of 0.225 milligrams dry plant matter per godnculture medium
together with a reduction of about 30% in growth.

Anti-aflatoxin effect was correlated with the content in phenolic compounds, flowdraex
containing 6-fold more phenolic compounds than stems and leaves extracts. diteerdéfe total
antioxidant ability and radical-scavenging capacity of flower extract were detedniCompared to
other anti-aflatoxigenic extracts, the anti-oxidative potential @hnnabis sativd.. flower extract
appeared moderate, suggesting that its anti-mycotoxin effect may be related to diioactive
compounds such as cannflavin or other regulatory mechanisms.
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Aflatoxin producerst a current information
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The aflatoxins are produced by 22 speciefgergillussectionFlavi(Table.

Table Aflatoxigenic species fromspergillussectionFlavi

Species AF producer Occurrence
. aflatoxiformans B, BG, G Peanuts, sesame
. agricola , Maize
. arachidicola Carob flour

. austwickii

. cerealis

flavus

. luteoviresceris

. minisclerotigenes
mottae

nomius

. hovoparasiticus

. parasiticus

. parvisclerotigenes
. pipericola

. pseudocaelatus
pseudonomius
pseudotamarii
sergii

. texensis

. togoensis

. toxicus

. transmontanensis

>>>>>PPPPPPPPPDPPDPD> P

O PO OO
PO OO OO

PRI DOOEE
PPPFPPPIFIPPFPIFIPIPIFIIITREPEEE

BLBG G

Rice, sesame

Rice, maize, peanut
Peanuts, maize, spices
Brazil nut

Peanuts, curry, red chili
Maize

Wheat, turmeric

No occurrence in fodd
Maize, peanuts
Peanuts

Black pepper

Peanuts, Brazil nut
Brazil nut

Brazil nut

Almond

Maize

Fruit ofLandolphiaspp.
Maize

Almond

2 Formerly named\spergilludombycis® Sputum of leukemic patient.

The most well-known AF-producing species Abpergillus section Flavi are A. flavus

andA. parasiticus

The aflatoxins are produced by four species Adpergillus section Nidulantes (A. astellatus
A.miraensis A. olivicola and A. venezuelengisand two species ofA. section Ochraceoroseli

(A.ochraceoroseuandA. rambelli).

We will see what new research of AF producers will bring shortly.

Supported by a specific research project (2115/2020) of the Faculty of Science, Unilegisite
Kralove, Czech Republic and by the project of Ministry of Health, Czech Remalieeptual
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Innovative mitigation strategies to shield peanut supply chain
against aflatoxin contamination in Ethiopia
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Peanuts Arachis hypogaed.) are a worldwide crop appreciated by consumers and known to have
several health benefits (e.g. decreasing risk of cardiovascular diseases, lowering leBterciol
Nonetheless, during the production chain, peanuts can be often contaminatetlnmi, mainly
Aspergillus flavuandA. parasiticuswhich are responsible for contamination of this commodity with
aflatoxins. Chronic exposure to these mycotoxins is known to have carcinogeniogtarat and
immunosuppressive effects, while acute exposure can be fatal.

Peanut- - % E} p S &E Jve] @®}o3Z]IVV A 0}%]VvP }uvSE] e« e« 3Z C
produce therapeutic food to fight malnutrition in children in the form of high egebars (e.g.
WOoOHU%L [ENS

Within the NutriNuts project (UKRI), we have examined and revised the Ethiopian peamly sup
chain aimed at improving the current pre-harvest, harvesting and post-harvest s
practices by providing affordable and innovative solutions. The lack of Gaozmulagal Practices
(GAPs), the use of traditional and rudimentary methods for drying and shelling peanuts]l as w
inadequate storage locations are some of the main factors associated with the high cosuti@amiof
aflatoxins in Ethiopian peanuts. While we are conscious of the fact that controlling aflatoxin
occurrence is complex, by gathering existing information on practices hasdgdoa complete
overview on potential for efficient and low-cost strategies to minimise aflatdgks in the Ethiopian

% VUS %E&} u S]}v Z JvX ~lu }( 8Z « ]v opu SZ pe WINEBEEE | -
content, the creation of homemade solar dryer and wooden nutcrackers, and the wsthef the
Purdue Improved Crop Storage (PICS) bags or novel bags with slow relebgeaft® preservatives.

The implementation of some of these approaches will ensure a safer home grown peanut supply
chain that would contribute to the growth of the economy of the country byuang the high costs

of importing such raw materials and supporting the use of local smallhdéderers peanuts. This
would have significant economic benefits along this chain.
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Maximizing in situ production of aflatoxins and fumonisins for the
use in experimental animal feeds

Phillis Emelda Ochieh§j Siska Croubéts Marie-Louise ScipppDavid C. KembbiBarbara
Doupoveé, James K. Gathunipilohanna F. Lind&hiGunther Antonisséin Sheila Okott
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“‘BIOMIN Research Center, Tulln, Austria
SInternational Livestock Research Institute, Nairobi, Kenya
*corresponding authors: Sheilaokoth@uonbi.ac.ke, Siska.Croubels@UGent.be

Secondary metabolisms in some fungi result in production of toxic and #igrrstable chemical
compounds known as mycotoxins. When consumed in food or feed, mycotoxins affect the health and
productivity of humans and animals. Warm and humid conditionsplamliwith poor agricultural
practices in Sub-Saharan Africa favor infestation of food and feed by tox#ygmecgillus flavuand
Fusarium verticillioidesungi and subsequent contaminations with aflatoxins (AFs) and fumonisins
(FBs), respectively. In order to conduct planned toxicological studies of these mgsdtoxlifferent

farm animals, it is necessary to produce the toxins in large amounts for feedatsy ®iurchasing
large quantities of commercially available purified mycotoxins is costlyusedof such does not
depict the naturally produced mycotoxins that are consumed by farm animals uedticéinditions.
Several studies have reported that situ laboratory production of mycotoxins is influenced by
physical (temperature, pH, humidity and water activity, light, aeration awll of atmospheric
gases), nutritional and biological factoré. In addition, different fungal strains interact differently
with these factors and with each other to potentially produce different levels amalogues of a
given mycotoxin. This study therefore aimed at optimizing conditions for labgratmduction of
large quantities of AFs and FBs usiglavusandF. verticillioidesstrains from the Mycology and
Mycotoxin Laboratory, University of Nairobi, Kenya. For AFs productiaize kernels, yeast extract
sucrose agar and broth were evaluated, while for FBs production, maize kerrglgiice agar and
broth were evaluated under white, red and yellow light. For both AFs and FBsigtiad the
influence of inoculating different growth substrates with more than one strain of the fusggdies

was also evaluated. The method described by Okoth et al., (2017) was used with sdifieations.

All growth substrates were contaminated with three slices of 0.5 ofneither A. flavusor F.
Verticillioidesfor production of AFs and FBs, respectively. The experiments were performed in
triplicates and sampled weekly. The samples were kep2@fCG until analysis. Levels of AFs and FBs
in the different growth substrates were screened using ELISA methods and further confirmgd usin
UHPLC-MS/MS methods. Maize kernels inoculated with all three stralsflaivusand kept in an
incubator at 29C for three weeks had the highest Aflatoxin B1 yields of 88,.4/iQ as detected by
UHPLC-MS/MS. Similarly, highest fumonisin B1 yields of 440863 was detected in maize kernels
inoculated with all three strains d¥. verticillioidedor three weeks under yellow light in a growth
chamber kept at 22 to 2%C. These results indicate that high yields of AFs and FBs for animal feeding
trials can be obtained through inoculation of maize kernels vfthflavusand F. verticillioides
respectively.

Acknowledgements:The authors are grateful to ERA-Net LEAP-Agri (MycoSafe-South) for financial
support.
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Microbiome of Cider-Apples and occurence of patulin-producing
Penicillium expansum
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Patulin is a secondary metabolite produced primarily by the fungesicillium expansum
responsible for the blue mold disease on apples. It presents a major safety concerteipagucts
because of its severe acute and chronic effects in human beings. In apple-cider, isatidgraded
during fermentation due to yeast action but it can be detected in the endlypcbdue to the adding
J( % %0 ip] 3} % E} pu  Aeferméntdd ciifer. Ba&ewverAthe factors influencing the
accumulation of patulin in apple-based products are still poorly undedsnd may result from a
variety of interacting parameters, in particular in post-harvest processes. In this staundred
and twenty-five cider-%. %0 « }( $Z A E] §C ~ v _ Uy inukrdrjok, were samplEJS 3 v
from the orchard during harvesting until the storage step, right before processing.pdtudin
analysis on these samples reported a low contamination at the orchard and a significhity-
level of contamination starting from the transporting bin. The percentage oftipessamples
increased from 6% to 47% after 12 h in the harvesting bin before transporting and re2&e¥tedfter
24 h of transporting, decreasing then to 69% at the end of the stomagaicillium expansurdNA
abundance were measured by gPCR on the surface of all apples and was obsebedntstly
consistent between the harvest and post-harvest steps with a mean value aroundx2B%
Penicillium expansurdNA/g of apple. Moreover, the changes in the fungal and bacterial epiphytic
microbiota in the different steps were studied using a metabarcoding approaclotah df 170
identified fungal and 187 identified bacterial genera were detected on the surface ofdeeapple
samples. Members afAscomycotawere dominant across all samples followed Bgsidiomycota
Bacterial sequences were mainly assignedPtoteobacteria The alpha and beta diversity analysis
revealed the presence of unique and more diverse bacterial and fungal comesuoitithe surface
of apples picked from the orchard compared to the rest of the samplingssteptential indigenous
biological control agents were identified on the surface of sampled apples. Fuarspgztive
includes developing actions of prevention and control of the contanmonaby Penicillium expansum
during the harvest and along the various critical post-harvest stages before transforniatian
sustainable development concern.
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Control of patulin produced byPenicillium expansunby an
antagonistic yeast in peach
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Fruit decay and contamination caused by pathogenic moulds are major conceahgsponstharvest
quality, safety, and shelf-life of fruit. One of the most important postharvestggnic moulds that

can be found in stone fruit such as pea&munus persigais Penicillium expansupwhich is a mould
species producer of patulin. Patulin is a mycotoxin that possesses negative bHattts. For this
reason, it is necessary to design and implement new strategies to avoid the presetiig toikic
compound in peach. Mycotoxin contamination has been traditionallytroiad through the
application of synthetic fungicides. However, the use of these synthetic compqnedents several
drawbacks. Biocontrol is one of the most promising alternatives to synthetic fungiciddecid
preservation. The objective of this study was to evaluate the effectiveness of a volatile corgani
compound (VOg§)}producing yeastRichia kudriavzeviiPK18) to control the development of R
expansumstrain (PE-CECT2280) in wounded peaches packaged in transparent polyetndene
stored at room temperature for up to 6 days. For this, the incidence andridy of PECECT2280
disease, patulin production by PE-2280, a@itdbiosynthetic gene expression, were tested every two
days. A control batch consisting of peaches inoculated only with PE-CECR288lis showed that
although the presence @®. kudriavzeviPK18 did not affect the incidence, the severity caused by PE-
CECT2280 was decreased. Regarding the mycotoxin production, patulin synthesisedHy 2280
was diminished more than 98% in the presence of the yeast at day 4 of incubatiomdhTene
expression was also inhibited whéh kudriavzeviPK18 was co-inoculated with PE-CECT2280 in
peaches, so th@h gene expression may be a good indicator of patulin contamination in this stone
fruit. Findings suggest that the antagonistic yeBstkudriavzeviPK18 is an effective approach to
control P. expansunin peach at ambient temperature storage.

This study was supported by a project funded by Ministerio de Ciencias, Innoyadidimersidades
of Spain (RTI2018-096882-BI00).
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Mycoviruses regulate mycotoxin production in
Fusarium graminearum

Simon Schiwek, Marillia Bueno da SilvaPetr Karlovsky
tUniversity of Gottingen, Goéttingen, Germany
*corresponding author: simon.schiwek@i-goettingen.de

Viral infections can lead to a modification of the secondary metabolisiunigi. The suppression of
the aggressiveness in fungal pathogens by mycoviruses, so called hypoviruleme#, kisown for
Fusarium graminearum Here we report the modification of mycotoxin biosynthesis in
F.graminearumby mycoviruses of the genumsitovirus (familynarnaviridag, designated asusarium
graminearum mitovirud (FgMV1), FgMV2-1 and FgM&/2-

The infection of the wildtype significantly suppressed the production of thes Bygrichothecene
mycotoxin deoxynivalenol and acetylated derivatives 3- and 15-acetyl die@ignol in vitro.
Following artificial transfection of viral RNAs into another virus-free straif. @raminearumthis
effect could successfully be reproduced. Furthermore, the concentration of the bis-napmtre
aurofusarin was increased in fungal tissue upon infection. Aurofusarin displays aXmitytéut
protects Fusariumfungi from a wide range of soil-dwelling fungivores. Related effects of this
hypovirulence-like traits were revealed in food preference trials, where predatotgncbblans
(Folsomia candideand mites [Euseius gallicishoose the virus-infected over the healthy strains.

The investigation of changes in the fungal secondary metabolism upon the infewatitn
mycoviruses, with regard to mycotoxins, may elucidate their role in bidbg@iteractions in more
detail. This comprehensive investigation sheds light on modulation of myicofaroduction by
mitoviruses potentially revealing a link between mycoviral infections and the attractionexfgiors.
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Variation in fumonisin production by different clonal isolates of
Fusarium verticillioidesMRC 826 in maiz@ planta
Mariska Lilly*, Wentzel Gelderblom

Cape Peninsula University of technology, South Africa
*corresponding author: lillym@cput.ac.za

Fumonisin B (FB) production in maize by cldrasarium verticillioidesVRC 826 isolates were
investigatedin plantaunder open tunnel conditions over three consecutive years, utilising two maize
cultivars, two different inoculation methods and normal and late growth sesso Isolates,
characterised as either high (MRC 826-E, MRC 826-P and MRC 826-S) and low (JRIRB2826-

R and MRC 826-F) FB produdarsitro, were selected. An overall lower infection coefficient and FB
production were obtained utilising spore suspension ear inoculation compared to the fokthp
inoculation method, irrespective of the maize cultivar used. Apartt from the highrédicing MRC
826-P isolate, the other isolates retained their respective high and lowré@ugng potential
despite having similar infection coefficients. As no loss in fungal colonizatidd be detected, the
reduced FB producing capacity of the MRC 826-P isolate could be related to dgestatidity while
other factors related to plant-pathogen interactions may also be obmapmce. Investigations into
fungal virulence and host resistant factors are of interest in clarififfilM gene expression
regulation of the different. verticillioidessolates in maize.
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Study of biocontrol mechanisms of microbial agents against
Fusarium graminearumn order to optimize their performance
(specificity, durability).

Cheikh Ahmeth Tidiane DiéygCaroline Struh Noel Durany Angélique Fontarta

1UMR Qualisud, Univ. Montpellier, CIRAD, Montpellier SupAgro, Univ d'Avignon, Univ de La Réunion,
Montpellier, France.
*corresponding author: cheikh.dieye@umontpellier.fr

Mycotoxins are toxic secondary metabolites synthesized by molds that cordgtamimany plant-
based commodities, including cereals, which are the primary source of consumer exgasasum
graminearumis one of the main plant pathogens responsible for Fusarium head blight (FHB). It is
known to produce deoxynivalenol (DON) belonging to the trichothecene class. Threeecdial
biological control agents Sfreptomyces griseoviridis, Trichoderma asperellum and Pythium
oligandrum) have shown potential to inhibit the growth and mycotoxigenesi§.oframinearumn

direct in vitro tests. In order to optimize their performance, BCAs are confronted With
graminearum under diterent conditions mimicking derent climates as well as climate change
scenarios (Relative humidity, Temperature, .G®ntent...). The pathogen was studied alone or
confronted to see, on the one hand, the impact of abiotic conditionsits growth and on its
mycotoxinogenesis. And on the other hand, the effect of abiotic conditions onirthibition
capacities of BCAs towards the pathogen. Overall, the different abiotic conditiom&iremd with
BCAs, showed mixed impacts on the growth and mycotoxin productién gfaminearumIn order

to better decipher the mechanisms of interactions, several approaches will be used in the: futur
research of the different enzymatic activities (chitinase, glucanase...), targeted metabolomics
(mycotoxin degradation products, masked mycotoxins, antibiosis markers) and tpostos
(RNAseq). Biomarkers will be identified to improve our knowledge of the mechanisms of @iction
BCAs to make them more efficient and sustainable even in the face of climate change.
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Effects of malting orAlternaria mycotoxins
Sophie Scheibenzublér Marina Brettraget, Martina Gasfl, Michael Rychlik

1 Chair of Analytical Food Chemistry, Technical University of Munich, Freising, Germany
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*corresponding author: sophie.scheibenzuber@tum.de

Malt is used by breweries, bakeries and other industries in huge amousaty gear, which makes
barley an important raw material with a high economical value. However, asybarknown to be
prone to fungal infections, mycotoxin concentrations should be analyzed regtdaguarantee safe
products.

For malting, three main steps are necessary: steeping, germination and kilimgng steeping,
barley is soaked in water for two or three cycles alternated with dry periods to increase the wate
content of the grain to around 40%, which normally takes two days. wdétets, germination starts,
and after four to five days, the grains are dried again to a water content of 5%, istkobwn as the
kilning process. Although the whole malting process seems to offer ideal graeimdjtions for
Alternaria spp. due to increased temperatures and moisture, no data is availablélfemaria
mycotoxins in malt, yet. As barley is mostly used in its malted fdine,latter information is
important as toxins might be able to migrate into the final products.

In this project, aLCMS/MS method was developed and validated for the analysidl@rnaria
mycotoxins, including alternariol (AOH), alternariol monomethyl ether (AME), altenueng, (ALT
altertoxin | (ATX |), altertoxin Il (ATX Il), alterperylenol (ALTP), tenuazonic acicr{@eantoxin

(TEN) as well as the modified forms AOH-3-sulfate (AOH-3-S), AME-3-sulfate (AME-3-S), AOH-3-
glucoside (AOH-3-G), AOH-9-glucoside (AOH-9-G) and AME-3-glucoside GAMESiBg a
combination of stable isotope dilution analysis and matrix-matched calibration for dicaititn.

Also, 50 barley samples from the years 21819 were analyzed before and after malting to get a
first insight on mycotoxin formation during the malting process. eAfards, mycotoxin
concentrations were determined during every step of the malting process withdifierent barley
samples.
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Short Toxicology 2: Poster-style presentations on
toxicological research

Mycotoxins t An issue deserving a One Health approach!
Susana Viegas*, Ricardo Assuncdd* Carla Marting? Carla Viegag®
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The role of mycotoxins has been recognized in the etiology of a eumbnon-communicable
diseases. Mycotoxins are toxic secondary metabolites of fungal origin andncimiate agricultural
products and feeds before or under postharvest. Despite differences in cordtioninlevels
between regions, exposure to mycotoxins is a worldwide concern: estimations/ ghat
approximately 2450% of all the commodities produced globally, especially basic foodstuffs and
feed, can be contaminated by mycotoxins. Even in economically develapadries where food
safety regulations are in place and climate is still temperate, mycotoxins are a caleEsgrving
continuous monitoring, control, and efforts to improve management. Haxethe climate change
scenario is resulting in new challenges since climate is the most importator feawolved in
mycotoxins production by fungi and climate change can enhance fungal disgEmirand
mycotoxins production. Additionally, it is pertinent to consider that severakplace environments
have been identified as exposure sources of mycotoxins exposure by inhalatiordeantdhl
absorption resulting in exposure of many workers (e.g. swine and dairy production).

One Health, an approach that recognizes that the human health is closely connectechieattteof
animals and our shared environment, should address these issues through effective preventive
actions aiming to avoid exposure of animals, workers and general papulatindeed,
operationalization of One Health approach for mycotoxins can protect humanhhaadl avoid an
economic burden due to food security issues. This represents an important adpinet fmreseen
challenges due also to climate change that requires proper attention and accurate rigkemaent
measures.

In the scope of this context, a case study will be presented aiming to exemplv the One Health
approach should be applied to prevent exposure of animals, workers and consumers.
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Comparing the effect of oral and gavage administration of a
fumonisin esterase on the absorption of fumonisin B1 in piglets
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In Africa, the human ingestion of high amounts of the mycotoxin fuisio B1 (FB1) via the staple
food maize, resulting in adverse health effects, is well known. The main objective of this study was to
determine the efficacy of a FB1l-biotransforming detoxifier in a surrogate largeahmimdel for
humans, the piglet. Therefore, two oral administration routes of detoxifier applicatiene
compared: administration in the mouth and oral gavage (directly in the stomachickiimg the
ingestion of a tablet or capsule). A mycotoxin detoxifier (fumonisin esterag@pweged as feed
additive by the European Food Safety Authority was administered by two ditfepgtication routes

to piglets, to test its intragastric efficacy. Twenty-three piglets (8.38 £ 0.70 kg) didded into

three groups, allocated to three different treatments. All animals received a single dose ¢2 FB1
mg/kg BW). In the placebo group (n = 7), the pigs received maltodextrin atly and through
gavage in the stomach. The first treatment or mouth group (nh = 8) received fumestsirase orally

in the mouth. The second treatment or stomach group (n = 8) received fumastenase through
gavage using a stomach tube. Blood, urine and faeces were collected at differemidints until 24

h (blood and urine) and 72 h (faeces) post-administration (p.a.). All samplesanalysed for FB1

and its hydrolysed metabolites using a validated UPLC-MS/MS methoditioAdlly, the
sphinganine/sphingosine (Sa/So) ratio was determined as biomarker for efficacy in samples. A
significantly higher serum Sa/So ratio was observed in the placebo group conpdahedmouth (p

< 0.001) and stomach (p < 0.01) treatment from 6 h and 12 h p.a. onwards, resjyechio
significant difference was demonstrated in Sa/So ratio between the mouth and stomach énmeigtm

In the faeces no significant difference in FB1 concentrations was found between the three.groups
However, significantly (p < 0.05) higher hydrolysed FB1 (HFB1) concerstnatom observed in the
mouth group compared to the placebo group. Results of the FB1 in serunelassvthe urine
analysis are not yet available. The results show that the detoxifier was able tolysal FB1 when
applied by mouth treatment, as was expected based on its registered use aadditide. However,

the results concerning the stomach treatment are somewhat ambiguous. From 12h onwards, the
Sa/So ratio in serum for both the mouth and stomach treatments are significantly differenttfre
placebo group. This could be indicative of a positive effect of the detoxiieiréstered into the
stomach. However, when looking at the faecal data, there is no indication that the esterase was
effective when applied directly in the stomach, as there was no increase in HFBhication. In
contrast, in the mouth treatment group there was a significant increase in HFBdemipation,
proving the efficacy when applying this administration route.
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Effects of deoxynivalenol (DON) on jejunal microRNA expression
and selected serum gut health markers in piglets
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The mycotoxin deoxynivalenol (DON) is a frequent contaminant of swaak fies detrimental effects
on pig intestinal health are widely described and include alteration of absorptivetidmality,
impairment of gut barrier as well as modulation of the local immune respddederlying modes of
action, especially the role of microRNAs, have not been fully elucidated. thikeuaim of our study
was to evaluate the effects of DON on global microRNA expression in the jejohpiglets. To
correlate findings with gut health status, serum levels of zonulin (ZON) iandre: oxidase (DAO)
were assessed.

To this end, 30 female weaned piglets were exposed to uncontaminated feed (Cartrigid

containing either 0.9 ppm DON (DON Low) or 3.0 ppm DON (DON 8igum samples (n=10)
collected on days 0, 14, and 26 were analyzed for ZON and DAO by ELISA (porcine-specific antibodies;
MyBioSource). Results were compared via ohe€ EKs A]3Z pvv 38[c %0}*5 Z} § «3U
ZON data at day 14 (Kruskal-Wallis test). RNA extracted from jejunum samitdetedoat day 27

(n=5) was subjected to small RNA sequencing (1*50 bp, 6-12 Mio reads per sample). Generated reads
were processed with an in-house bioinformatics pipeline (SscrofalO.2 agse3iAR, HTSeq-counts,
DESeg2) embedded in Snakemake.

DAO (d14, d26) and ZON (d14) were significantly decreased in DON Lo@/dridigh compared to

the Control (p < 0.05). Sample clustering did not reveal any impact of dietary DON exposureabn glob
microRNA expression in the jejunum. Differential gene expression analysis resultedeml sev
microRNAs altered in DON High compared to the Control. Yet, none of those chamgessgwigicant
when an adjusted g-value < 0.1 for multiple testing was applied. Results indicate thatehts eff

DON on intestinal health are not mediated by microRNAs, at least not in the jejunum.
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Inactivation of deoxynivalenol and zearalenone in mixed feed in
weaned piglets

Linn Carlsoh Angelika Griimpel-Schlitedeannette Klue$sDian Schatzma$rSusanne Kerstéh
Sven DénicKe

1FLI Institute of Animal Nutrition, Braunschweig, Germany
2BIOMIN Research Center, Tulln, Austria
*corresponding author: susanne.kersten@fli.de

Deoxynivalenol (DON) and zearalenone (ZEN) are mycotoxins frequently occurring in felednafi
cause performance losses and reproductive disorders when critical concengatiofeed for pigs are
exceeded. Therefore, effective strategies to detoxify these toxins are required.

The use of sodium metabisulfite (SBES0s) as an additive in wet preservation of feedstuff was
demonstrated to be effective in detoxifying DON (Dénicke et al., 2009)26lowever, this technique is

not suitable for compound feed in agricultural practice. Therefore, the use of SBS in contaminategl and dr
compound pig feed should be evaluated. Simultaneously, the detoxification of ZENraeitant toxin

has been tested using ZENzyme®, a zearalenone hydrolase.

In order to evaluate the effectiveness of these combined detoxification strate§i@demale weaned
piglets weighing 6.02 + 0.88 kg were assigned to four groups in a 2 ofldladesign and fed with the
experimental diets for 5 weeks. Experimental feeds included 50 % control @@GR)%Fusariurtoxin
contaminated (FUS) maize in the absence (-) or presence (+) of 2.5 g/lep&EB$2 mg/kg feed of a
ZENzyme® - maltodextrin formulation resulting in four feeding grdG@N-, CON+, FUS-, FUS+). The
inclusion of the contaminated maize resulted in 2.57 + 0.23 mg/kg DON ahd @25 mg/kg ZEN in the
FUS- feed.

Feed intake per pen (n = 4 pigs) and individual live weight were recordedywé¢khe end of the trial
piglets were slaughtered, organs weights recorded and urine and blooglsamvere collected for
analysis of mycotoxins and their metabolites.

Analysis of biomarkers in the urine samples showed a rédyos §} 0-d 9@ o VFEL); 65 % ZEN,

and 16 % DON in the FUS+ group as compared to the FUS- group, whereas in plasma consentifagi

&h”r= PE}u%e+* A & E -ZEL, 78% DEN9and 17 % DON as compared to the FUS- group. These
results in combination with an increase of the non-estrogenic mdib®ZEN indicate a successful
detoxification of ZEN. However, the application of SBS as dry feed additsseot effective enough in
reducing the biomarker concentrations of DON substantially. Therefdigttzer refinement of the SBS-
inactivation technology is needed to decontaminate DON in mixed feed.

References:

Danicke, S., A. K. Hegewald, S. Kahlert, J. Kluess, H. J. Rothkétter, G. Breves, and 8. 'Btidi2elon
the toxicity of deoxynivalenol (DON), sodium metabisulfite, DON-sulfonate (D@d8a&poxy-DON for
porcine peripheral blood mononuclear cells and the Intestinal Porcine Bpitkll lines IPEC-1 and IPEC-
J2, and on effects of DON and DONS on piglets', Food and Chemical Toxicology, 8: 2154-

Danicke, S., G. Pahlow, T. Goyarts, D. Rohweder, K. Wilkerling, G. Breves, H. ValenfaglarzD@o.
‘Effects of increasing concentrations of sodium metabisulphite$i®s, SBS) on deoxynivalenol (DON)
concentration and microbial spoilage of triticale kernels preserved wittamd with propionic acid at
various moisture contents', Mycotoxin Research, 25: 225-
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Effects of feed naturally contaminated witRusariummycotoxins
on reproduction status of dairy cows
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Mycotoxins are secondary metabolites produced by fungi from harvesiistprage and distribution

of feed. Zearalenone (ZEN) ifasariumproduced mycotoxin that has a chemical structure similar to
estrogen and can produce an estrogenic response in animals [1,2]. Theabjgicthis study was to
determine impactonthe JEC }A[s E %o E }, whér jotakmixgg ration (TMR) is naturally
contaminated withFusariummycotoxins Selected 60 dairy cows (30 days postpartum and average 3
lactations) and divided into two groups: control (CG) (n=30) and experimental (B3B).(Gaws in

the CG received the uncontaminated TMR (which included 2 kg of uncontaminated corn). Cows in the
EG received the same TMR as the control group, corn component had®2ckgn contaminated

with mycotoxins. D ¢ } §} Adongentration in TMR was ZEN500.0 £79 pg/kg of DM, DON
(deoxynivalenol)t 75.0+10.75 pg/kg of DM The study carried out 12 months. The results showed
that 10.1% 1§>0.05) higher number of cows in the EG did not have changes ovaries functionality
compared with CG. Determined and that in the CG ovaries hypofunction disorders Wwére<Ib05)
more common, but diagnosed cysts in cpwvaries werd 3.2% (p<0.05)higher in the EG. Also was
determined that ovaries functionality disorders treatment in EC was (p&3.05 better than in the

CG. Treatment of hypofunctioning ovaries more efficient(p%.05)in the CG than in the EG. The
study demonstrated that the EG had 22% (p<0.05) better reaction in ovaries fualiiico applied
ovsynch protocol]lv. }v3@E 3 A]8Z §Z "X &ir eSJupo S]}v % E}S} }6 ] v}S
reaction between both groups. Pregnancy rate aft&rattificial insemination was 20% better in EG
comparing with CG. Time interval between calving afi@dificial insemination in EG was 10 days
shorter than in the CG. To summarize the study, we can concludd-tisariummycotoxins in TMR

has negative impact to reproduction status of dairy cows.

Zouagui Z, Asrar M, Lakhdissi, Abdennebi EH. Prevention of mycotoxin effects in dairy cowsdoy addi
an anti-mycotoxin product in feed. JMES, 2017 (10), 3766-3770.

Z}% il}U <XV dA Epl IU DX $ » &E o vGeneral Ovevied Geegroehges and
Toxicity. Toxins 20213), 35.
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peroxidation and glutathione-redox system in poultry
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The presence of mycotoxins that contaminate feed is one of the primary problems pnatiaction

of animal products; that is why it is particularly important to know their mechamigction in the
animal body. Three common Fusarium mycotoxins, such as T-2 toxin, dedenol (DON), and
fumonisin B1 (FB1), are well known for oxygen free radical formation and caergggdipid
peroxidation effects, which is neutralized by the glutathione system within thexdant defence
system. Our study aimed to investigate the individual effects of the three mycotoximgracellular
biochemical changes, focusing on certain elements of the glutathione redstensyand lipid
peroxidation. Then vivostudy was performed on laying hens in a short-term (3-days) feeding trial
using mycotoxin dose twice as the EU recommended level of poultry feed$okin2 0.5 mg/kg;
DON: 10 mg/kg; fumonisin B1: 40 mg/kg). The amount of reduced glutathg®id)(and the activity

of glutathione peroxidase (GPx) were measured in the liver, as well as markers of the mitzde

of lipid peroxidation, conjugated dienes (CD) and trienes (CT), and nudritex terminal phase the
metastable end product, malondialdehyde concentration (MDA). The results showed that the
amount of GSH and the activity of GPx significantly decreased signjficantpared to the control
group on day 3 only as an effect of FB1. The amount of CD levels was reduced by the three examined
mycotoxins compared to the control. The MDA concentration was lower irfivke of laying hens

fed DON than the control group by day 3. Concerning the results, the individual effdetsarium
mycotoxins were different at the end of the trial; the FB1 decreased the antioxidant nsankaile

DON decreased the end product of the lipid peroxidation. The results showed that the examined
Fusarium mycotoxins did not activate the antioxidant defence system. They did noatiti
measurable lipid peroxidation; possibly, the dose was used did not causatiegidtress in laying
hens.

The research was supported by the EFOP-3.6.3-VEBQ®PL7-00008 co-financed by the European
Union and the European Social Fund projects.
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T-2 and HT-2 toxin are secondary plant metabolites produceBusariumfungi and classified as
type A trichothecene mycotoxins which contaminate food and feed worldwide. Bas#uedoxicity
of T-2 and HT-2 toxin, the European Food Safety Authority (EFSA) has smipdllgl-value
(Tolerable Daily Intake) of 100 ng/kg bodyweight per day. A maxinewel for each individual
compound has not yet been established although especially T-2 toxin is highly toxiednkibition
of DNA, RNA and protein synthesis. Besides the free T-2 and HT-2 toxinednfadifis are coming
more and more into the focus and should be taken into accountriik assessment and toxicity
evaluation [1].

Free mycotoxins can be modified in response to fungal infestation dyiragse-Il metabolism

in planta Glucosides of T-2 and HT-2 toxin are examples of modified mycetahich were
detected particularly in naturally contaminated cereal samples [2]. These glesosave not been
considered for risk assessment yet even though a cleavage of the glycosidic bond and a release of the
aglycon in the gastrointestinal tract is conceivable. To further elucidate the indstiatabolism of

T-2 and HT-2 toxin glucosides, the pig cecum model was used [3]. As the anatomical and physiological
properties and most importantly the microbiota of humans and pigs are compartiteex vivo

model is a powerful tool to mimic the human intestinal metabolism [3].

In this study T-2 and HZ-§} A& ]v Pop }} w ]xomfiguration were available as pure
substances from a recent project [2] and were used to investigate their intestinal metab®lsm.
results demonstrate that regardless its configuration the C-3 glycosidic bond of thaesnalss
hydrolysed within 1@0 min by the pig cecal microbiota associated with a release of the respective
aglycon and further metabolites [4]. By transferring the results to the human intestiatdbulism,

we conclude, that the consumption of naturally contaminated cereals cocigase toxic effects in

the body due to the release of T-2 and HT-2 toxin from modified forms. Therefoodified
mycotoxins should be considered together with their free forms for risk assggsas already
pointed-out by the EFSA Panel on Contaminants in the Food Chain (CONTAM).

[1] H.-U. Humpf, M. Rychlik, B. Crantemcyclopedia of Food Chemisg§19 1, 393-400.

[2] H. S. Schmidt, M. Schulz, C. Focke, S. Becker, B. Cramer, H.-UMyuapnipkin Researct2018
34,159-172.

[3] E. Hein, K. Rose, G.w[§ / @} Friedrich, H.-U. Humpdournal of Agricultural and Food
Chemistry2008 56, 2281-2290
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Mycotoxins are low-molecular weight naturally-occurring food contemis produced as secondary
metabolites by filamentous fungi, mainlkspergillus Penicilliumand Fusarium More than 300
compounds have been classified as mycotoxins, however only a few have reatt@rdin due to
their toxic effects. Moreover, humans are exposed to mixtures of mycotoxins due to the fact)that:
fungus can produce different mycotoxins, ii) food and feed can be contedrby several fungi and
iii) the diet is varied. Therefore, as the number of possible combinations is véryithig important

to develop an efficient tiered strategy to prioritize the mycotoxins (and combina}itrat should be
evaluated from a toxicological point of view.

The present study is focused on genotoxicity, which is the ability to cause damage to DNA that in turn
can contribute to long term diseases such as cancer.

The proposed tiered strategy consists on the sequential application of three scredragsp twaon
silico and onein vitro. Thein silico approach was shaped with two predictive tools: DEREK, a
knowledge-based expert system for qualitative toxicity prediction (phase 1) and VEGAlitatige
structure-activity relationship (QSAR) model platform (phase 2). In vitro testisgconducted with

the SOS/umu-test (phase 3), an alternative screening test for detecting DNagohegragents. Two
assay conditions were performed: without and with metabolic activation (S9 from rat liliee).
mycotoxins tested produced bispergilluswere aflatoxin B1, ochratoxin A and sterigmatocystin.
Fusarium mycotoxins tested were deoxynivalenol and its acetylated derivativesalemol,
fusarenone-X, fumonisin B1, zearalenone, T-2 and HT-2 toxins.

As expected, aflatoxin B1 was positive for genotoxiaitsilicoandin vitro. Sterigmatocystin was also
positivein silicobut weak positivan vitro. Negative genotoxic outcomes were found for ochratoxin
A, zearalenone and fumonisin B1. However, for all other mycotoxins the resulisegeivocal/weak
positives.

Funding: This work was performed by the MITOX Research group from the University of Navarra. This
work was supported by the Spanish Ministry of Economy, Industry and Conipetitikough the

%0 CE } i Maltiekposure and combined toxicity of mycotoxins in humans dadn animals.
Toxicokinetic characterization and metabolism~ '>7i8%v32-R) (MINECO/AEI/FEDER, ME&

SZ vle §Z N o} ] Jev ul]P}s  ~hv]A E+]3C }( EA EE « Vv 3Z "%
predoctoral grants received CU ¢ % E o0 &}EU ]ev W E «}vAyudag dass |P }E
contratos predoctorales para la formacién de doctores 2018 (PREROIBT G«
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The presence of fungal flora of patients on microlaryngoscopy
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Fungal laryngeal infection is commonly seen in immunocompromiséitiduals and can mimic
other laryngeal diseases like gastroesophageal reflux disease, granulomatous diselasglakia,
and carcinoma. Although fungal infections of the larynx are typically considered to beasesdaith
immunocompromise, such infections can occur in immunocompetent hostwhiom there are
alterations in the mucosal barrier. The aim of the study was the mycological analysis of material
conduct from patients undergoing microlaryngoscopy. The prospective ea#iomnn included
samples obtained from a large non-selected group of patients operated at tfle epartment
University Nicolaus Copernicus Hospital no 2 in Bydgoszcz. The patients wereedlagsifthree
groups: the first group were patients diagnosed with laryngeal cancer (22), theds@toup was
patients with leukoplakia and pachydermia laryngis (17), and the thindpgcomprised patients with
benign changes, i.n. chronic laryngitis, polyp (20). During microlarymgpsamder endotracheal
anesthesia, a directoscope was inserted into the larynx. The larynx was assessed uimtescope.
The material was collected from the lesion with laryngeal forceps for histopatholagiaatination
and mycological examination. The tissue material was incubated in 2% $igh@uraud medium for
24 h. Subsequently, no more than 1 ml of the suspension was inoculated tbatsurface of
chloramphenicol-containing media: malt extract agar, inhibitory mold aayad, brain heart infusion
agar. The plates were incubated at 25 + 1 °C for two weeks. Fungal growth wasezkaaven days
after the inoculation and at subsequent 7-day intervals. Every viable colony dfwiaal recovered
for species identification. Diagnostics of the fungal infection was performed by ttresuopic study

of the preparations. The study in the first group revealed yeast fubgndida in 4 patients (18%)
and mould fungi Aspergillus Penicillium CladosporiumFusarium in the seven (32%). In patients
with leukoplakia or pachydermia, yeast fungi were detected in 7 patients (41%), mbiléds
(AspergillusPenicillium Cladosporiuin 4 patients (23%). Occurrence of yeast fungi in patients with
benign lesions, i.n. chronic laryngitis, polyp, was detected in 2 patients (10%¢g mvbulds
(Cladosporium Alternaria Penicillium in 4 patients (20%). The study also assessed whether
comorbidities (asthma or diabetes) predispose the occurrence of fungi in these patients.
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Based on the beneficial health effects associated to the consumption of whole grains, the WHO
recommendations consider the inclusion of whole grains as part of a healthy dietjgthrthe
substitution of refined cereals by whole options. Portugal is the European cowittnythe highest
consumption of rice per capita but most of the rice is consumed in its polished &hrown rice

is not highly popular. Despite presenting components that are usualliciassd to health benefits,

e.g. fibre and micronutrients, rice could also be associated with health risks, irglbitifogical
contaminants (e.gBacillus cereys heavy metals and mycotoxins. Regarding mycotoxins, aflatoxins
(AFTs), citrinin, sterigmatocystin, fumonisins, zearalenone, deoxynivalenol, nivaedmchratoxin

A are some of the mycotoxins that are usually found in rice. All these rice camigzopresent
different concentrations in the white and brown rice options, and consequently leadiniifferent
intakes. Thus, a risk-benefit approach, assessing and integrating simultaneously healthndsk
benefits, is recommended in order to establish appropriate recommendations baseharst
scientific evidence.

The present study aimed to carry out a semi-quantitative risk-benefit assessmdmd obhsumption

of white riceversusbrown rice in the Portuguese adult population, taking into account theeotr
consumption of rice and alternative scenarios of substitution of white rice by its wholeonersi
following the methodology already describédData used in the assessment resulted from national
data and/or data already published elsewhere.

Obtained results revealed that the increase in the consumption of brown rice is related with an
expected increase in the associated health benefits, mainly due to the higher intakeegivftamin

B6 and magnesium. However, there is a potential risk for consumers regaxiogure to arsenic

and aflatoxins in all scenarios, including in the baseline scenario corresgotalithe current
consumption of rice in Portugal.

The present study highlights the importance of shifting the rice consumption to wherkons

However, in order to guarantee higher health benefits associated to rice consumphisnfood

product should be made available with lower contamination levels of asénicreasing the
speciation studies to clarify the arsenic species present) and aflatoxins is imperative

Thanks are due to FCT/MCTES for the financial support to CESAM
(UIDP/50017/2020+UIDB/50017/2020), through national funds.

1. Assuncao, R. et al. Building capacity in risk-benefit assessment of foods: Lessons learned from
the RB4EU project. Trends Food Sci. Technol. 91, (2019).
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