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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 P1,6, Boulaka A1, Vlassopoulou M1,2, Christodoulou P3, Kerezoudi E2, Saxami G2, Mitsou E2, Koutrotsios 
G4, Zervakis G4, Kyriacou A2, Moulos P5, Zervou M1, Pletsa V1, Georgiadis P1 

 

1National Hellenic Research Foundation,  
2Harokopio University,  
3Evaggelismos General Hospital, Department of Internal Medicine,  
4Agricultural University of Athens, Laboratory of General and Agricultural Microbiology, 
 5Biomedical Sciences Research Center 'Alexander Fleming',  
6University 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 β-
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: T1EDK-03404). 

 



 

      

IN VIVO GENOPROTECTIVE PROPERTIES OF PLEUROTUS ERYNGII HOT WATER EXTRACT 

Boulaka A1, Mantellou P1,3, Vlassopoulou M1,4, Christodoulou P1, Koutrotsios G2, Zervakis G2, Kyriacou A4, 
Pletsa V1, Georgiadis P1 

1National Hellenic Research Foundation, Institute of Chemical Biology, 2Agricultural University of Athens, 
Laboratory of General and Agricultural Microbiology, 3University of Ioannina, Department of Biological 
Applications and Technology, 4Harokopio 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 Nfkβ 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, Nfkβ 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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10th International Conference of the Hellenic Crystallographic Association

Congress Center, NCSR Demokritos, Athens, Greece 

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 

- - 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. 
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.  
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I. Mavridis*, Emeritus Researcher, National Centre for Scientific Research 
"Demokritos", Athens, Greece 

N. Mergia, Research Director, National Centre for Scientific Research 
"Demokritos", Athens, Greece 

M. Vlassi*, Research Director, National Centre for Scientific Research 
"Demokritos", Athens, Greece 

V. Psycharis, Research Director, National Centre for Scientific Research 
"Demokritos", Athens, Greece 

M. Katsikini, Assoc. Prof., School of Physics, Aristotle University of Thessaloniki, 
Greece 

G. Spyroulias, Professor, Pharmacy department, University of Patras, Patra, 
Greece 

E. Eliopoulos, Professor, Department of Biotechnology, Agricultural University of 
Athens, Greece 

K. Petratos, Principal Researcher, Insitute of Molecular Biology and Biotechnology, 
Foundation of Research and Technology - Hellas, Heraklion, Crete 

 

*Dr I. Mavridis, and Dr M. Katsikini from Scientific Committee have the responsibility to promote gender 
balance. 
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10:00  10:30 

Invited Lecture 

Marios Zouridakis, Dept. of Neurobiology, Hellenic Pasteur 
Institute, Athens, Greece 

-crystal structures of the extracellular domain of human ACE2 
receptor with the SARS-CoV2 receptor binding domain of Wuhan and 

 

10:30  10:45 

Short talk 

Eftichia Kritsi, Institute of Chemical Biology, National Hellenic 
Research Foundation, Athens, Greece 

"Discovery of novel epigenetic inhibitors: A computational approach" 

10:45  11:00 Short talk 

Emmanuel Saridakis, Institute of Nanoscience and Nanotechnology, 
 

-within-a- -cyclodextrin self-
 

11:00  11:15 Presentation Sponsored by Anelis & RIGAKU 

Felix Hennersdorf, Rigaku Corporation 

The latest range of Rigaku Oxford Diffraction instrument 
configurations for structural biology - example applications  

11:15  11:45  COFFEE BREAK  POSTER SESSION I 

4th Session Characterization of materials (small molecules / inorganics) - structure 
and properties  

Chaipersons: Vassilis Psycharis, Catherine Raptopoulou 

11:45  12:30 

Keynote Lecture 

George Christou, Dept. of Chemistry, University of Florida, USA 

Molecular Nanoparticles: A Molecular Route to Ultra-small 
Nanoparticles of Important Metal Oxides  

12:30  13:00 

Invited Lecture 

Spyros Perlepes, Dept. of Chemistry, University of Patras, Greece 

-Crystal X-Ray Crystallography of Small Inorganic Molecules: 
 

13:00  13:30 
Invited Lecture 

Panayotis Kyritsis, Dept. of Chemistry, National and Kapodistrian 
University of Athens, Greece 



POSTER074 
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 (DNMTs) 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.1  

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.2 

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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Education and Lifelong Learning» in the context of the project “Reinforcement of 
Postdoctoral Researchers - 2nd Cycle” (MIS-5033021), implemented by the State 
Scholarships Foundation (ΙΚΥ). 





In vitro fermentation of Pleurotus eryngii mushrooms by human Gut
Microbiota: meta­taxonomic analysis and metabolomic profiling of the
products
LB­02.5­01

P. Georgiadis *I, P. ChristodoulouI,II, M. VlassopoulouI,III, S. KailaI, M. BekyrouI, M. ZervouI, G.I. ZervakisIV, A. KyriacouIII, V. Pletsa *I

INational Hellenic Research Foundation, Institute of Chemical Biology, Athens, Greece, IIUniversity of Thessaly, Department of Biochemistry and Biotechnology,
Larissa, Greece, IIIHarokopio University, Department of Nutrition and Dietetics, Athens, Greece, IVAgricultural University of Athens, Laboratory of General and
Agricultural Microbiology, Athens, Greece

Current research has identified many of the health­promoting 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 beta­glucans, 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 health­promoting 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 anti­genotoxic, 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 fermentation­induced 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.

PLS­DA analysis of both metataxonomic and metabolomic data showed a significant cluster separation of PE fermented samples relative to controls. DEseq2 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 short­chain fatty acids, discriminate PE samples from the respective controls.
Multi­omics 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 
I. Pyrka1, C. Koutra2, S. Vassilios2, F. T. Mantzouridou1, P. Stathopoulos2, A. L. 
Skaltsounis2, N. Nenadis1 
1 Laboratory of Food Chemistry and Technology, School of Chemistry, Aristotle University of Thessaloniki (AUTH), 54124 

Thessaloniki, Greece 

2 Division of Pharmacognosy and Natural Products Chemistry, Department of Pharmacy, National and Kapodistrian University of 

Athens, Panepistimiopolis Zografou, Athens, Greece 

P31 Media optimization for enhancing biomass and lipid production by the 
oleaginous fungus Cunninghamella elegans NRRL 1393 using response 
surface methodology 
M. Sanida1, M. E. Mavridou1, A. Katsileros2, E. Tani2, O. Kalantzi1, N. G. Stoforos1, S. 
Papanikolaou1 
1 Department of Food Science & Human Nutrition, Agricultural University of Athens, 75 Iera Odos, 11855 – Athens, Greece 

2 Department of Crop Science, Agricultural University of Athens, 75 Iera Odos, 11855 – Athens, Greece 

P32 3D printed PLA well-plates for enzyme inhibition studies: The case of 
Pancreatic Lipase 
A. Skonta, E. Gkantzou, S. Spyrou, A. Polydera, H. Stamatis 
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 
Ι. 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. Tsiantas1, P. Christodoulou1, T. Tsiaka1, T. Boutsikou3, N. Iacovidou3, V. J. 
Sinanoglou1 and P. Zoumpoulakis1 
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. Pissaridia, K. Velivasakia, V. Giatrakoub, E. Krystallib, J. Antonioub, I. Koutsopouloua, 
A. Nanoub, C. Tsirimiagkoua 
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. Pissaridia, K. Velivasakia, V. Giatrakoub, E. Krystallib, V. Spiliotisc, J. Antonioub, I. 
Koutsopouloua, A. Nanoub, C. Tsirimiagkoua 
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 





13th International Conference on Instrumental Methods of Analysis: Modern Trends and Applications 
 

 

 
 

28 

P. 7: Development of a novel green extraction methodology of nettle using Natural Deep Eutectic Solvents 

M. A. Karadendrou¹, E. Nourry¹, A. Tzani¹, T. Lymperopoulou², and A. Detsi¹  

¹ 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 Ion Distillation (GID) and Sequential Ion Processing (SIPRO) as novel techniques in chemical 
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