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ANTIOXIDANT EFFECTS OF WINE EXTRACTS TREATED IN A CELL CULTURE AS
PROBED BY COMET ASSAY AND NMR BASED METABOLOMICS

Paris Christodoulou'?, Katerina Kokkotou'?, Maria Liouni’,Panagiotis Georgiadis",
Maria Zervou"

!Institute of Biology, Medicinal Chemistry and Biotechnology, National Hellenic Research
Foundation, 48 Vas. Constantinou Ave., Athens 11635, Greece,
2Department of Chemistry, University of Athens, Panepistimiopolis Zografou, Athens 15771,
Greece,
3Department of Pharmacognosy and Chemistry of Natural Products, School of Pharmacy,
University of Athens, Panepistimiopolis Zografou, Athens 15771, Greece

This study applies the single-cell gel electrophoresis (comet assay) and NMR-based
metabolomics to investigate the potential beneficial effect of wine extract (lyophilized) on a) cell viability
and b) enhancement of cell antioxidant defenses, in Caco2 cells subjected to t-BOOH-induced oxidative
stress. The Caco-2 cell line, an immortalized line of heterogeneous human epithelial colorectal
adenocarcinoma cells, is a valuable in vitro tool for studies related to the analysis of specific types of DNA
damage1. The comet assay was exploited to measure DNA strand breaks as a measure of oxidative
damage 2 In parallel, the extracellular footprint and intracellular fingerprint were assessed by 'H NMR
metabolomics in order to detect metabolic perturbations induced by t-BOOH treatment and addition of t-
BOOH in a cell culture pretreated with wine extract.

Tryphan blue exclusion test of cell viability determined that a 48 hour treatment of Caco2 with
wine extract in concentration ranging from 0.5 to 5000 pg/ml did not cause any cytotoxic effects. Comet
assay measurements (expressed as %DNA in tail) showed that the 48-hour wine extract-treatment of
CaCO2 cells at concentrations of 0.5, 5, 50, 500 and 5000 ug/ml could inhibit oxidative DNA damage
induced by the addition of 250 pM t-BOOH for 1 hour, by 26.1%, 50.1%, 37.3%, 45.8% and 48.0%,
respectively.

The workflow for cell extracts NMR-based metabeclomics applied a dual methanol/chloroform
extraction protocol as previously described” and profiling of the aqueous phase. Preparations with no
agent, with addition of t-BOOH and with wine-extract pretreatment followed by addition of t-BOOH have
been studied. The identification of metabolites has been assisted by the use of 2D NMR spectroscopy,
metabolomic databases as Chenomx NMR Suite and literature data®. Preliminary results on the
comparative survey between the three substrates suggest a potential role of NMR metabolomics in the
identification of novel biomarkers associated with the protective effects of wine against oxidative DNA-
damage.
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Antioxidant effects of wine extract in cell culture probed by comet assay
and NMR-based metabolomics

Paris Christodoulou'? Katerina Kokkotou'?, Maria Liouni’,Panagiotis Georgiadis",
Maria Zervou'

!Institute of Biology, Medicinal Chemistry and Biotechnology, National Hellenic Research Foundation, 48 Vas.
Constantinou Ave., Athens 11635, Greece, 2Departmen[ of Chemistry, University of Athens, Panepistimiopolis
Zografou, Athens 15771, Greece, “Department of Pharmacognosy and Chemistry of Natural Products, School of
Pharmacy, University of Athens, Panepistimiopolis Zografou, Athens 15771, Greece

This study applies the in vitro comet assay and NMR-based metabolomics to investigate the
potential protective effect of wine extract (lyophilized) on cell viability as well as the
antioxidant defenses activation in Caco2 cells submitted to t-BOOH-mediated oxidative
stress. The Caco-2 cell line, an immortalized line of heterogeneous human epithelial
colorectal adenocarcinoma cells, is a valuable in vitro tool for studies related to the analysis
of specific types of DNA damage'. The comet assay, was exploited to measure the DNA
strand breaks in eukaryotic cells®. In parallel, the extracellular footprint and intracellular
fingerprint were assessed by '"H NMR metabolomics in order to detect metabolic
perturbations induced by t-BOOH treatment and addition of t-BOOH in a cell culture
pretreated with wine extract.

Tryphan blue exclusion test of cell viability determined that a 48 hour treatment of cells with
wine extract in concentration ranging from 0.5 to 5000 ug/ml did not cause any cytotoxic or
genotoxic effects. Moreover, comet assay measurements (expressed as %DNA in tail)
showed that the 48-hour wine extract-treatment of cells at concentrations of 0.5, 5, 50, 500
and 5000 pg/ml could inhibit DNA damage induced by the addition of 250 uyM t-BOOH for 1
hour, by 26.1%, 50.1%, 37.3%, 45.8% and 48.0%, respectively.

The workflow for cell extracts NMR-based metabolomics applied a dual methanol/chloroform
extraction protocol as previously described® and profiling of the aqueous phase. Preparations
with no agent, with addition of t-BOOH and with wine-extract pretreatment followed by
addition of t-BOOH have bheen studied. The identification of metabolites has been assisted by
the use of 2D NMR spectroscopy, metabolomic databases as Chenomx NMR Suite and
literature data®. Preliminary results on the comparative survey between the three substrates
point to the potential of NMR metabolomics to target biomarkers associated with the
protective effects of wine against DNA-damage.

' Rao, A. L.; Sankar, G. G. Caco-2 cells: An overview. JPR HC, 2009, 2, 260.
2 Wenjuan, L.; Michael, A. M.; Wei-Guo Z. The comet assay: A sensitive method for detecting DNA
damage in individual cells. Methods, 2009, 48, 46-53.

3Insong, J.L; Kellie, H; Guoyun, B_; Michael, S.;; NMR Metabolomic Analysis of Caco-2 Cell
Differentiation. J. Proteome Res., 2009, 8, 4104-4108
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The effect of dendrimers and magnetic nanoparticles on human blood lymphocytes

Maria-Anthi Kakavoulia'?*', Maria Karakota', Martha Kaloyianni-Dimitriadi?, Eleftherios Halevas?,
Marina Sagnou?,Georgios Koliakos'

"Laboratory of Biological Chemistry, Medical School, Aristotle University of Thessaloniki, Greece

ZLaboratory of Animal Physiology, School of Biology, University of Thessaloniki, Greece

?Institute of Biosciences and Applications, National Centre for Scientific Research, “Demokritos’, Athens, Greece

*email: mariaantk@bio.auth.gr

Development of New Selective Glucocorticoid Receptor Agonists: hit-to-lead optimization

Dimitra Siakouli, Eftichia Kritsi, Alia-Christina Tenchiu, Nikiforos Travlos, Georgios Panagiotou, Athina Boulaka,
Katerina Nasaj, Constantinos Potamitis, Olga Kirkilessi, Andromachi Tzani, Theodora Calogeropoulou,
Cécile Arbez-Gindre, Michael N. Alexis, loannis D. Kostas, Maria Zervou, Dimitra J. Mitsiou®

Institute of Chemical Biology, National Hellenic Research Foundation, Athens, Greece
*e-mail: dmitsiou@eie.gr
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Minas Papadopoulos?, Maria Pelecanou'

!Institute Biosciences and Applications, National Centre for Scientific Research ‘Demokritos’, Athens, Greece
2 Institute of Nuclear ® Radiological Sciences ® Technology, Energy ® Safety, National Center for Scientific Research ‘Demokritos’, Athens, Greece
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Identification and biochemical characterization of a poly-ADP-ribose polymerase like enzyme in
Thermus thermophilus HB8

Papi Rigini, Tsianiou Athanasia, Velali Ekaterini, Pantazaki Anastasia’
Lab of Biochemistry, Dep of Chemistry, Aristotle University of Thessaloniki, Thessaloniki, 54124, Greede

Anti-iflammatory and antioxidant effect of cannabidiol on adult male mice with induction of
inflammation

Konstantinos Mesiakaris', Marilena Kaperoni', Korina Atsopardi'?’, Marigoula Margarity? Konstantinos Poulas'

"Laboratory of Molecular Biology and Immunology, Department of Pharmacy, University of Patras, Greece
’Laboratory of Human and Animal Physiology, Department of Biology, University of Patras, Greece

Evaluation of anxiety behavior and acetylcholinesterase’s isoforms activity of adult mice after
cigarette smoke exposure

Korina Atsopardi'*, Konstantinos Kanellopoulos Kotsonis?, Vasileios Kafantogias? Theofanis Tsiliras?,
Konstantinos Poulas', Marigoula Margarity?

"Laboratory of Molecular Biology and Immunology, Department of Pharmacy, University of Patras, Rio 26504, Greece
“Laboratory of Human and Animal Physiology, Department of Biology, University of Patras, 26504, Rio, Greece

Effect of N-acetylcysteine on anxiety-like behavior and acetylcholinesterase’s isoforms activity in
specific brain regions of pentylenetetrazol-treated mice

Despina Matsentidou’, Eleni Makarouni', Korina Atsopardi'?’, Maria Anesti®, Marigoula Margarity’,
Nikolaos T. Panagopoulos’

"Laboratory of Human and Animal Physiology, Department of Biology, University of Patras, Rio 26504, Greece

“Laboratory of Molecular Biology and Immunology, Department of Pharmacy, University of Patras, Rio 26504, Greece

Laboratory of Developmental Biology, Department of Biology, University of Patras, Rio 26504, Greece

In vitro fermentation of edible Greek mushrooms of high B-glucan content by human Gut Microbiota:
cytotoxic, genotoxic and metabolic profiling of the products

Athina Boulaka'”, Paraschos Christodoulou'’, Marigoula Vlassopoulou'?, Georgios I. Zervakis?,
Adamantini Kyriacou®, Maria Zervou', V. Pletsa’, Panagiotis Georgiadis'

'National Hellenic Research Foundation, Institute of Chemical Biology, 11634 Athens, Greece

Agricultural University of Athens, Department of Crop Science, 11855 Votanikos, Greece

*Harokopio University, Department of Nutrition and Dietetics, 17676 Kalithea, Greece

*Athina Boulaka and Paraschos Christodoulou equally contributed to this work
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Flavone quercetin inhibits IL-1B-induced inflammation in human osteoarthritis chondrocytes
Aliki-loanna Apostolou®, Maria-Elpida Christopoulou, Alexios J. Aletras

Laboratory of Biochemistry, Department of Chemistry, University of Patras, Patras, Greece
*e-mail: alice.apostolou8@gmail.com
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NMR metabolic profiling of Greek Pistacia lentiscus leaves and fruit extracts for the identification
of biomarkers with skin beneficial effects

Cheilari Antigoni’, Papalexis Patroklos', Vontzalidou Argyro’, Dina Evanthia', Smyrnioudis llias?,
Aligiannis Nektarios’

'Department of Pharmacognosy and Natural Products Chemistry, Faculty of Pharmacy, National and
Kapodistrian University of Athens, 2Chios Mastic Gum Growers Association

POSTER 06

‘EAeyxo¢ emovAwTIKNG Spaong in vivo aiBepiwv eAaiwv amo putd tou yévoug Hypericum L.,
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lpagdakou Mapia-EAévn', Aiapavti AyyeMkR', Znunpwtn EAeuBepia?, Tepe{akn Aonpiva?,
Mnapda Xpiotiva', Zenviadaxkng lwavvng?, PaAAng MixanA?, kaArod EAévn’

"Touéac Oapuakoyvwoiag kat Xnueiag Quotkwv Mpoidvtwy, Tunua @apUakeutikrg, 2xoAr Emotnuwy
Yyeiac, EBvik6 kat Kamobiotpiaké lNavemotriuio ABnvwy, 2Touéag @apuakeutikrig Texyvoloyiag, Epyaotrpio
Aepuatopapuaxodoyiag, Turua Qapuakeutikric, 2xoAn Emotnuwy Yyeiag, EOviké kat Kamodiotplaké
Mavemotruio ABnvwy, *lNaBoloyoavatopiké Epyaotripio, Nautiké Noookoueio ABnvwv

POSTER 07

In vitro {UpwWon BaciSIOPUKATWVY Ao To eVvTEPIKO pIKpoRiwpa Tov avOpwmou: Kuttapotoikn,
YOVOTOEIKN Kal HETABOAOUIKE) avAAUGH TWV TIPOIOVTWY

MmnouAaka ABnva', Xpiotodoulou Mapacyog', Atavou EAévn'’3, Mitoou Eudokia?,
BAacoomouAov Mapiyoula', Zepakng MNewpytloc?, Kapaykouvn-Koptoouv Apadic®,

Kupiakou Adapavtivn? Zepfou Mapia’, lewpytadng MNavaywwtng', MAéroa Bacthikn’
"lvotitouto Xnuikni¢ BioAoyiac, EOVIKG 16puua Epeuvwy, *Turiua Emotriung AiaitoAoyiag kai Aiatpo@rc,
Xapokormeio MNavemotriuio, *Touéag Botavikric, Turiua BioAoyiac, EOviké kai Kamodiotpiakd lNavemotriuio
ABnvawv, “Tunua Emotriung Qutikric Mapaywyric, lewmovikd Mavemotriuo ABnvwyv, Botavikdg, EMdda
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different species was developed. To this end, anaerobic incubations
with fecal samples from rat, pig and human were optimized to define
the reaction kinetics for the formation of 2-ZEL and 5-ZEL from ZEN.
In all species tested, z-ZEL was formed to a higher extent than B-ZEL;
the ratios of these metabolites were 2:1 in rats and pigs and 6:1 in
humans. To facilitate interspecies comparison, the in vitro catalytic
efficiencies [Kz) for a-ZEL and 5-ZEL were scaled up to relevant in
vivo Ky values, considering species differences in fecal production.
Pigs had the highest in vivo Ky fora- and g-ZEL formation of 234 and
157 mL/h, respectively, and rats the lowest K of 0.5 and 0,16 mL/h
respectively. The in vivo Ky for a-ZEL and B-ZEL in humans were 51
and 7 mL/h, showing the highest relative preference for conversion
to @-ZEL. A comparison to liver Ko based on published data for pigs
and rats indicates that in these species the K_; of the microbiome is
comparable to that of the liver, underlining the important role of the
microbiome in toxicology. The developed model is an indispensable
tool to study intestinal microbial metabolism of xenobiotics, and can
be applied to derive rates of metabolism in different species.

Pz4-0038

A comparative study on risk characterization methods
for combined inhalation exposures to biocide mixtures
in consumer products

"5.5hin, ¥. Lim, H. Kim, ]. Kim

Korea Research Institute of Chemical Technology, Chemical Safety
Research Center, Dacjeon, Republic of Korea

Biocides have been broadly developed and used in different sectors,
manufacturing, construction, and service industries. Consumer prod-
ucts can inchude one or more biocides for maintaining the function of
original products without any biclogical contamination. Many scien-
tific studies have shown that mixture toxicity can be caused by cockail
effects (also known as joint effect or combined effect) among mixture
components even at their no observed effect concentrations {MWOECs).

Clobal biocidal product regulations (BFRs), e.g., European Union
BPR, and Korean ‘Consumer Chemical Products and Biocides Safety
Act(also known as K-BPR), have been newly adopted and updated for
improving the authorization process of biocides. The mixture toxic-
ity is taken into consideration in the risk assessment of biocidal prod-
ucts under those BFRs. In general, chemical risk assessment can be
determined by considering both hazard and exposure data concern-
ing target chemical products. Risk characterization is a final step in
the risk assessment to assess if risks are adequately controlled by es-
timating the risk characterization ratio (RCR} indicating the ratio of
the estimated exposure and the derived no-effect levels (e.z. DNELs).
If the RCR does not exceed one, it can be considered that the risk is
properly controlled within given exposure conditions. However, stud-
ies on estimating the RCR of combined exposures to different mixture
components are still lack for developing a reliable mixture risk as-
sessment despite a need for developing appropriate risk assessment
methods for mixtures.

Therefore, the objectives of this study were i) to conduct a com-
parative case study on different risk characterization methods for
combined inhalation exposures to different biocide mixtures; and ii)
to examine possible deviations between RCRs calculated by different
methods so that future challenges in the mixture risk assessment
could be derived.

P24-009

In vitro fermentation of plewrotus ostreatus and ganoderma
lucidum by human gut microbiota: cytotoxic, genotoxic
and metabolomic analysis of the products

"P.Ceorgiadis', P.Christodoulow’, E.Lianou’3, A Boulaka', E. Mitsou?,
M.Vlassopoulou!, C. 1. Zervakis?, A.D. Karagouni?, A. Kyriacou?,
M.Zerwou!, V. Pletsal

1 National Hellenic Research Foundation, Inst Biology,
Medicinal Chemistry and Biotechnology, Athens, Greece;

2 Harokopio University, Department of Nutrition and Dietetics,
Kafithea, Greece;

* National & Kapodistrian University of Athens, Section of Botany,
Faculty of Biology, Athens, Greece;

4 Agricultural University of Athens, Department of Crop Science,
Votanikos, Greece

Edible basidiomycetes are known for their health-promoting proper-
ties. Crowing evidence supports that their immune-modulating and
anti-cancer effects are mediated by their prebictic capacity. g-ghecans,
a group of g-D-glucose polysaccharides abundant in the fungal cell
walls, are considered responsible for their potential prebiotic effects.
The use of indigenous fungal genetic resources to develop nutraceu-
ticals is, thus, of great importance.

In the present study, the prebictic activity of Pleurotus ostreatus
and Ganederma lucidum cultivated mushrooms deriving from Creek
habitats with high B-glucan content and the cytotoxic, genotoxic
and metabolomic analysis of their fermentation products is being
investigated. Hence, the whole fungus as well as Z-glucan enriched
eitracts were tested for their ability to alter the composition of the
intestinal microbe following their in vitro fermentation by fecal slur-
ry of healthy volunteers. Lyophilized fungal substrates and inulin,
an established prebiotic, at appropriate concentrations, were in viro
fermented for 24 hours. I'n vitro fermentation without any additional
carbon source was in parallel carried out to be used as reference.

The fermentation products were found to be cytotoxic in hemat-
opoietic U937, colorectal CaCo2 cell lines as well as Peripheral Blood
MonoCytes (PBMCs) cells in a dose-dependent manner. The global
metabolic profiling of fermented products was assessed by the use
of 'H NMR spectroscopy, and metabolites resonances were assigned
guided by Chenomx NMR Suite and literature data. Preliminary re-
sults revealed variations in the profile of the products as a result of
the in vitro fermentation of Postreatus and Glucidum derived
substrates A comparative survey between the above substrates, using
chemometrics in combination with 2D NMR spectroscopy will be
further applied and discussed, in order to identify biomarkers associ-
ated with the health promoting effects and the biological activities
of P ostreatus and G. fucidum.

Acknowledgments: This research has been co-financed by the
European Union and Greek national funds through the Operational
Program Competitiveness, Entrepreneurship and Innovation, under
the call RESEARCH - CREATE - INNOWVATE | project code: T1EDK-03404).

Paraschos Christodoulou and Eleni Lianou equally contributing
first authors. Maria Zervou, Vassiliki Pletsa and Panagiotis Ceorgiadis
equally contributing corresponding authors
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IN VITRO FERMENTATION OF PLEUROTUS ERYNGII MUSHROOMS BY HUMAN GUT MICROBIOTA: META-
TAXONOMIC ANALYSIS, ANTI-GENOTOXIC AND METABOLOMIC PROFILING OF THE FERMENTATION

PRODUCTS

Christodouloy P*¢, Boulaka A?, Vlassopoulou M*?, Christodoulou P3, Kerezoudi E2, Saxami G?, Mitsou E2, Koutrotsios
G*, Zervakis G* Kyriacou A2, Moulos P%, Zervou M?, Pletsa V!, Georgiadis P*

INational Hellenic Research Foundation,
2Harokopio University,

3Evaggelismos General Hospital, Department of Internal Medicine,

“Agricultural University of Athens, Laboratory of General and Agricultural Microbiology,

*Biomedical Sciences Research Center 'Alexander Fleming',

SUniversity of Thessaly, Department of Biochemistry and Biotechnology

Edible mushrooms are known for their health-
promoting properties since ancient years. They
contain a variety of bioactive compounds, including B-
glucans, that possess immunomodulatory and anti-
cancer activities. Their non-digestible dietary fibers
content has been shown to have a beneficial effect on
intestinal well-being, acting as substrate for growth
and function of intestinal bacterial populations.

Mushrooms produced by a Pleurotus eryngii strain of
Greek origin were fermented in vitro by fecal slurry of
asymptomatic volunteers aged >60 years old (three
male, two female), for 24 hours. In parallel,
fermentations without any additional carbon source
were carried out and used as negative controls.
Fermentation supernatants (FSs) were collected, and
their anti-genotoxic properties were investigated in
human whole blood cells, obtained from non-smoking
volunteers (two male, two female), using Lymphocyte
Cytokinesis - block Micronucleus Assay. The global
metabolic profile of FSs was assessed using 1H NMR
spectroscopy and metabolites resonances were

assigned employing the Chenomx NMR Suite, 2D NMR
spectroscopy, Metabominer platform and literature
data. Finally, we established a meta-taxonomic
approach to examine the in vitro fermentation-
induced changes in gut microbiota communities.
Amplicon-based Next Generation Sequencing of the
DNA which correspond to the hypervariable regions of
16S ribosomal RNA was applied.

P. eryngii FSs were found to protect lymphocytes
against the damage induced by Mitomycin C, a known
genotoxic agent. In addition, the metabolomic and
metataxonomic profiles showed significant variations
as a result of mushroom’s in vitro fermentation.
Multiple regression analysis was employed for the
assignment of anti-genotoxicity to  specific
constituents of the multi-component mixture of the
metabolome. The identified metabolites, associated
with the anti-genotoxic effects of the fermentation,
will be further evaluated as for their correlation with
changes of gut composition at family, genus or even
species level.

This research has been co-financed by the European Union and Greek national funds through the Operational Program Competitiveness,
Entrepreneurship and Innovation, under the call RESEARCH — CREATE — INNOVATE (project code: TIEDK-03404).

MIKROBIOKOSMOS



R\ ) '

W Conference of

MIKROBIOKOSMOS
< @ ‘ 3

PP_121

IN VIVO GENOPROTECTIVE PROPERTIES OF PLEUROTUS ERYNGII HOT WATER EXTRACT

Boulaka A!, Mantellou P23, Vlassopoulou M¥*, Christodoulou P!, Koutrotsios G?, Zervakis G?, Kyriacou A%

Pletsa V!, Georgiadis P!

INational Hellenic Research Foundation, Institute of Chemical Biology, ?Agricultural University of Athens,
Laboratory of General and Agricultural Microbiology, 3University of loannina, Department of Biological
Applications and Technology, *Harokopio University, Department of Nutrition and Dietetics

The exploitation of natural bioactive ingredients is
a current trend in cancer and other multifactorial
diseases prevention. Edible mushrooms are
known for their beneficial biological properties,
and many studies indicate that at least some of
these activities are due to their prebiotic effect
which alters the gut microbiome and
consequently, affect the immune-responses and
various metabolic pathways.

In the present study, the anti-genotoxic effect of
Pleurotus eryngii, an edible mushroom from
Greek habitats of the Greek flora, was investigated
in vivo. Young (8-9 weeks old) and aged (17-18
months old) CD-1 mice were treated orally
(gavage), once daily, with mushroom’s hot-water
extract at different dosing regimen for 14 days. At
the end of the treatment period, the genotoxic
agent cyclophosphamide was administered
intraperitoneally. The genoprotective properties
of the mushroom extract were assessed in whole
blood cells and bone marrow cells, against the

damage caused by cyclophosphamide, by the
micronucleus assay. Furthermore, the ability of
the extract to regulate the antioxidant and
inflammation mechanisms of the cell were studied
by quantifying the mRNA expression levels of Nrf2
and NfkB genes in gut and liver tissues, using qRT-
PCR.

According to our results, the . eryngii extract
exerts significant genoprotective activity mainly in
the bone marrow cells of both young and aged
animals. After the administration of the
mushroom extract, NrF2 expression levels were
increased in liver whereas, NfkB levels were
increased in gut. These results are indicative of
alterations in antioxidant defense, inflammation
and gut homeostasis signaling pathways.
However, further studies are needed in order to
elucidate the P. eryngii health promoting
properties and its beneficial for the organism
mode of action.

This research was co-funded by the EU and Greek national funds, through the Operational Program Competitiveness,
Entrepreneurship and Innovation under the call RESEARCH-CREATE-INNOVATE (T1EDK-03404).
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October 15 -17, 2021

The 10th International Conference of the Hellenic Crystallographic Association (HeCrA) follows
the biennial successful series of meetings organized by HeCrA. This year the conference is taking
place at the Congress Center of the National Centre for Scientific Research "Demokritos" in Agia
Paraskevi, Athens, Greece.

The aim of this meeting is to promote and support research and education in the fields of
molecular structure. Plenaries and workshops are accompanying the scientific sessions of the
conference. In addition to X-ray crystallography for the study of biological macromolecules, small
molecules and inorganic materials, conference sessions are dedicated to other biophysical
methods (CryoEM, X-FEL, NMR, XAFS, spectroscopic methods and other related techniques) and
structural bioinformatics emphasizing the progress of structural sciences in recent years.
Attendees will also have the opportunity to be introduced to the state-of-the-art methodology
of cryo-electron microscopy.

The conference is taking place mainly in an in-person format. An online attendance is also
possible. Due to the emergency measures aiming to confine the SARS-CoV2 spread, the in-person
participation is permitted to persons who are fully vaccinated or have recovered from COVID-19
in the previous 6 months (see ®MEK-B’ 4577/03.10.2021, pages 60832 - 60839). Thus, every
participant on arrival must present one of the following documents in digital or print form.

A limited number of IUCr-funded bursaries for travel, accommodation and subsistence expenses,
will be granted to eligible young students who have traveled to Athens from abroad or from other
Greek cities. The successful format of the previous conferences is retained. The speakers’ list
includes keynote and invited speakers together with speakers (including younger researchers)
selected from abstract submissions, in order to capture the latest research findings in the field.
Also, two poster sessions with posters on display throughout the conference have been
scheduled.

We are thankful to the members of the Scientific Committee of this conference for their advice
and assistance for the selection of speakers. We are also thankful to the organizers of the
previous meetings for their invaluable advice throughout the conference preparations. We would
like to express our gratitude to Assoc. Prof. Bernhard Lohkamp and Dr. Paul Emsley for the
preparation of a COOT workshop.

The Organizing Committee
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A COMPUTATIONAL APPROACH FOR THE DISCOVERY OF
NOVEL DNMT1 EPIGENETIC INHIBITORS

Eftichia Kritsi’, Paris Christodoulou”, Dimitra Lantzouraki’, Thalia Tsiaka’,
Panagiotis Georgiadis , Maria Zervou

*Institute of Chemical Biology, National Hellenic Research Foundation, 48 Vassileos
Constantinou Ave., 11635 Athens, Greece

In the past 20 years, the explosion of knowledge in epigenetics has revealed new
pathways towards the treatment of multifactorial diseases rendering the key players
of the epigenetic machinery the focus of today's pharmaceutical landscape.
Among them, DNA methyltransferases (DNMTSs) are responsible for DNA
methylation to carbon five (C5) of cytosine in CpG dinucleotide sequences and
consequently alter neighbouring gene expression. It has been proven that alterations
in the function of DNMTs is causally linked with adverse health outcomes. This fact
brings DNMTs in the limelight as an attractive and promising target for discovering
novel epigenetic inhibitors, which can be used as starting points for further
development of novel anticancer and other diseases drugs.

Even though this cutting-edge field incites researchers’ interest and several inhibitors
of key epigenetic players have been tested, only seven epigenetic drugs ("Epi-
drugs™) have been approved for human use by FDA up to date with limited usage
mainly against haematological cancers. Application of epigenetic drugs in chronic
diseases, as metabolic and neuropsychiatric disorders, remains mostly unexplored.
The low specificity, the acute toxicity, the poor bioavailability and stability of "Epi-
drugs" underscore the urgent need to design novel and target specific epigenetic
agents with entirely different chemical scaffolds from known "Epi-drugs"” which will
eliminate these shortcomings.

This study aims at the discovery of novel inhibitors of natural origin against
DNMT1 isoform using a combination of structure and ligand-based computational
approaches. A series of commercially available natural compounds chemo-libraries
(e.g. Indofine, Analyticon Discovery, PhyProof, Nubbe, Specs, Enamine, MolPort,
Ambinter etc) were virtually screened against our generated pharmacophore
hypotheses and the retrieved compounds were further subjected to in silico docking
studies and molecular dynamics simulations in order to establish an accurate and
robust selection methodology. Our screening protocol prioritized a series of natural
compounds, bearing completely diverse chemical scaffolds from known "Epi-drugs".
The biological evaluation of the selected compounds inhibitory activity against
DNMT1 is still in progress.

References:
1. O. Castillo-Aguilera et al., Biomolecules, 7, 1-21, 2017.
2. V. Prachayasittikul et al., Expert Opin. Drug Discov., 12, 345-362, 2017.
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In vitro fermentation of Pleurotus eryngii mushrooms by human Gut
Microbiota: meta-taxonomic analysis and metabolomic profiling of the
products

LB-02.5-01
P. Georgiadis *I, P. Christodouloul*", M. Vlassopouloul’m, S. Kailal, M. Bekyroul, M. Zervou], Gl Zervakisw, A. Kyriacoum, V. Pletsa *!

INational Hellenic Research Foundation, Institute of Chemical Biology, Athens, Greece, TUniversity of Thessaly, Department of Biochemistry and Biotechnology,
Larissa, Greece, mHarokopio University, Department of Nutrition and Dietetics, Athens, Greece, IVAgn'cultural University of Athens, Laboratory of General and
Agricultural Microbiology, Athens, Greece

Current research has identified many of the health-promoting properties of edible mushrooms, ranging from antioxidant, antimicrobial and anticancer activities to immune
enhancement and prebiotic action. They are a rich source of polysaccharides, mainly beta-glucans, peptidoglucans and contain a plethora of bioactive components,
including chitins, unsaturated fatty acids, vitamins, triterpenic acids, lectins, statins, alkaloids, and polyphenols. Several mushroom bioactive compounds have been
shown to exert their health-promoting properties through alterations in gut microbiota composition and the subsequently formed metabolites.

Lyophilized Pleurotus eryngii (PE) mushrooms of Greek habitats, selected due to their strong lactogenic effect and anti-genotoxic, immunomodulating properties,
underwent in vitro static batch fermentation for 24 hours by fecal microbiota from eight elderly asymptomatic volunteers (>60 years old). Fermentations without any
additional carbon source were carried out as negative controls. The fermentation-induced changes in fecal microbiota communities were examined using Next
Generation Sequencing of the hypervariable regions of the 16S rRNA gene. Primary processing and analysis was conducted using the Ion Reporter Suite. Changes in
the global metabolic profile were assessed by 1H NMR spectroscopy, and metabolites were assigned by 2D NMR spectroscopy and Metabominer platform.

PLS-DA analysis of both metataxonomic and metabolomic data showed a significant cluster separation of PE fermented samples relative to controls. DEseq?2 analysis
showed that the abundance of families such as Lactobacillaceae, Ruminococcaceae and Ruminococcaceae were increased while others such as Clostridiales were
decreased in PE samples. On the other hand, more than 20 metabolites, including several short-chain fatty acids, discriminate PE samples from the respective controls.
Multi-omics analysis is currently underway to further elucidate these findings.

* The authors marked with an asterisk equally contributed to the work.
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P30 | Screening of olive mill wastes and by-products from the region of Lakonia
as sources of antioxidants for food and feed applications
L. Pyrka?, C. Koutra?, S. Vassilios?, F. T. Mantzouridou?, P. Stathopoulos?, A. L.
Skaltsounis?, N. Nenadis!
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P32 | 3D printed PLA well-plates for enzyme inhibition studies: The case of
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Laboratory of Biotechnology, Department of Biological Applications and Technologies, University of Ioannina, Ioannina, Greece

P33 | Effects of extraction method of mullet roe oil on human erythrocytes
I. Tsamesidis, V. Bartzoka, E. Spodidaki, P. Tzika, A. Charisis, D. Georgiou, E.
Kalogianni
Department of Food Science and Technology, International Hellenic University,P.O. Box 141, Thessaloniki 57400, Greece

P34 | Assessment of shelf life elongation of enriched edible oils through Rancimat
method
A. G. Ioannou, T. Tsiaka*, I. F. Strati, P. Zoumpoulakis and V. J. Sinanoglou
Laboratory of Chemistry, Analysis & Design of Food Processes, Department of Food Science and Technology, University of West
Attica, Ag. Spyridonos 12243, Egaleo, Greece

P35 | Fecal fatty acid profile in exclusively breast-fed infants
K. Tsiantas?, P. Christodoulou?, T. Tsiaka!, T. Boutsikou3, N. Iacovidou3, V. J.
Sinanoglou! and P. Zoumpoulakis?
1 Department of Food Science and Technology, University of West Attica, 122 43 Egaleo, Greece
2 Institute of Chemical Biology, National Hellenic Research Foundation, 48 Vas. Constantinou Avenue, 11635 Athens, Greece
3 Department of Neonatology, Medical School, National and Kapodistrian University of Athens, 157 72 Athens, Greece

P36 | Development of high added value and potentially functional food products
with the use of seaweed extracts from the Greek seas
K. Pissaridi?, K. Velivasaki?, V. Giatrakou®, E. Krystalli, J. Antoniou®, I. Koutsopoulou?,
A. Nanou®, C. Tsirimiagkou?
a Yiotis Anonimos Emporiki & Viomixaniki Etaireia, 12131 Athens, Greece
b Hellenic Research & Innovation Centre, 12131 Athens, Greece

P37 | Development of innovative food products with anti-inflammatory function,
enriched with fish oils rich in omega-3 fatty acids
K. Pissaridi?, K. Velivasaki?, V. Giatrakou®, E. Krystalli®, V. Spiliotis, J. Antoniou®, I.
Koutsopoulou?, A. Nanou®, C. Tsirimiagkou?®
a Yiotis Anonimos Emporiki & Viomixaniki Etaireia, 12131 Athens, Greece
b Hellenic Research & Innovation Centre, 12131 Athens, Greece
c Department of Food Science and Technology, University of West Attica, Athens, Greece

P38 | Valorization of sustainable low-cost carbon sources, through cultivation of a
non-convensional yeast strain, for biomass and metabolites production
R. Tefa, G. Vasilakis, A. Georgoulakis, O. Kalantzi, S. Papanikolaou
Laboratory of Food Microbiology and Biotechnology, Department of Food Science and Technology, Agricultural University of Athens,
75 Iera Odos, 11855 Athens, Greece

P39 | Incorporation of Trigonella Foenum-graecum Seed Powder in Nitrite-Free
Meat Emulsion Systems with Olive Oil: Effects on Color Stability
T. Frangopoulos
International Hellenic University
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P. 7: Development of a novel green extraction methodology of nettle using Natural Deep Eutectic Solvents
M. A. Karadendrou', E. Nourry', A. Tzani", T. Lymperopoulou?, and A. Detsi’

"Laboratory of Organic Chemistry, School of Chemical Engineering, National Technical University of Athens,
Zografou Campus

2 Processes and Products Quality Control Horizontal Laboratory, Zografou Campus, School of Chemical
Engineering, National Technical University of Athens

P. 8: Gas lon Distillation (GID) and Sequential lon Processing (SIPRO) as novel techniques in chemical
detection: The role of Augmented Reality (AR) in enhancing their applications

F. Tsopelas', M. Statheropoulos', S. Yli-Kauhaluoma', D. Ruiz Lopez3, G. Eiceman? and P. Vaninen?
"School of Chemical Engineering, National Technical University of Athens

2 University of Helsinki

3ATOS

2. Other clinical (and pharmaceutical) applications

P. 9: The finest smuggler — maximizing the platinum drug loading in liposome nanocarrier
J. Zajda, Z. Wakuta, A. Wrdblewska and M. Matczuk
Chair of Analytical Chemistry, Faculty of Chemistry, Warsaw University of Technology

P. 10: Assessment of different methodologies for processing fecal samples in 1H NMR metabolic profiling
K. Tsiantas"?, P. Christodoulou?, M. Matzapetakis?, M. Zervou? and P. Zoumpoulakis™?

"Department of Food Science and Technology, University of West Attica

2 Institute of Chemical Biology, National Hellenic Research Foundation

P. 11: Rapid amplification-free detection of microRNAs based on a tailing reaction and a lateral flow strip test
El. Lamprou, P. M. Kalligosfyri' and D. P. Kalogianni
Analytical/Bioanalytical Chemistry & Nanotechnology Group, Department of Chemistry, University of Patras

3. Chromatography (+ Mass spectrometry)

P. 12: The potential of Biomimetic Chromatography to predict dermal absorption
A. Georgopoulos, C. Agathokleous, K. Vasileiou, E. Leventaki, B.A. Tsantili- Kakoulidou and F. Tsopelas
Laboratory of Inorganic and Analytical Chemistry, School of Chemical Engineering, National Technical

P. 13: Quantitative determination of aloins A and B in aloe latex and aloe vera-based products -
Chemometric classification of aloe vera plants (Aloe Barbadensis Miller) under different conditions
G.l. loannou', A. Christou’, I.J. Stavrou?, C.P. Kapnissi-Christodoulou’

"Department of Chemistry, University of Cyprus

2 Department of Life Sciences, European University Cyprus

P. 14: Fecal fatty acid profile of exclusively breast-fed or formula-fed infants

K. Tsiantas"?, P. Christodoulou’, Th. Tsiaka', Th. Boutsikou?, N. lacovidou?, V. J. Sinanoglou' and
P. Zoumpoulakis'

"Department of Food Science and Technology, University of West Attica

2 Department of Neonatology, Medical School, National Kapodistrian University of Athens

P. 15: UHPLC-MS analysis of salivary bile acids in non-invasive diagnostics of Barrett’s esophagus
V. Dosedélova’, M. Lastovickova', J. Dolina?, S. Koneény? and P. Kuban'

TInstitute of Analytical Chemistry of the Czech Academy of Sciences, Brno

2 University Hospital Brno, Faculty of Medicine, Masaryk University, Brno

P. 16: HPLC-ESI-MS/MS for the determination of Arsenolipids in fish: A new form of arsenic for improved risk
assessment
C. M. Drakonaki', M. Kapsi?, I. Kalantzi?, M. Tsapakis? and S. A. Pergantis’
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