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Executive Summary

The Institute of Marine Biology, Biotechnology and Aquaculture (IMBBC), is one of the
three institutes of the Hellenic Centre for Marine Research (HCMR). It was established in
2012 with the merging of two of the initial institutes of HCMR, the Institute of Marine
Biology and Genetics (IMBG) and the Institute of Aquaculture (IA). IMBBC has two
Research Groups, the Marine Biology & Biotechnology (MB&B) and the Aquaculture
(AQUA). The headquarters of IMBBC and its main facilities are in Crete, while some of
its important AQUA laboratories are in Anavyssos (Attica), the headquarters of HCMR.
The IMBBC facilities in Crete include (a) laboratories and offices in the main building of
the “Thalassokosmos” complex, (b) the aquaculture rearing and research facilities
“Aqualabs”, (c) an underwater biotechnological park located right off the coast in front of
Thalassokosmos and (d) a pilot net pen marine aquaculture facility in Souda Bay, Chania.
Until the summer of 2019, IMBBC also had aquaculture rearing facilities at Agios Kosmas
(Athens), but these premises have been reclaimed and sold by the State.

The MB&B Research Group carries out work in the fields of genetics/genomics,
bioinformatics, bioanalysis and biotechnology, marine biodiversity, and marine ecology and
ecosystem management. Modern approaches are employed to assess biodiversity and
ecosystem functioning in the marine realm, integrating field observation, documentation
and collection, taxonomy, experimental setups, genetics/genomics and modeling. AQUA
carries out research in the fields of fish biology, reproduction, ethology, nutrition, and
pathology of all developmental stages (larvae to harvestable size), and in final product
quality improvement and production technologies. Beyond the widely farmed species in
the region, emphasis is also given in species diversification, in order to develop a profitable
and sustainable aquaculture industry. AQUA and MB&B collaborate in various research
areas, the most important being genetics/genomics of cultured fishes, and the use of genetics
and epigenetics to develop improved strains and broodstock management methods.

In the last year of the reporting period, IMBBC had 25 permanent researchers; 19 Post-
docs; 20 PhD, 21 MSc and 35 undergraduate students; and 78 technicians, administrative
and other personnel (Total of 186). More than 70% of the technicians were on contract,
paid by competitive research grants and private funding. Four new permanentrResearchers
joined IMBBC and one took a leave of absence (CEO of the EU Research Infrastructure
LifeWatch ERIC). Annual funding during the reporting period ranged between € 3.3 and €
4.2 million, with 52% coming from competitive Greek grants and 28% from EU grants, and
18% from private funds. This means that for every 1 € provided by the State in Permanent
Staff salaries, competitive grants and private funding provided another 2 €.

IMBBC has shown a steady increase in publishing high-quality articles, reaching 90 articles
in 2021 with 67% published in Q1 journals. Although HCMR is not an educational
institution, IMBBC researchers were involved greatly in teaching courses or seminars in
Greek and European universities, and in training students through research projects or
practical-training internships. A total of 31 PhD Dissertations (1.25 per researcher), 45
MSc Theses (1.8 per researcher) and 120 undergraduate and graduate internships were
supervised by IMBBC researchers in collaboration with 15 Greek universities and
organizations and 45 from Europe and the world. Also, three spin-off companies were
established recently, being the first ever in HCMR.

In order to maintain and increase further the scientific excellence of IMBBC, some critical
issues must be addressed. Firstly, due to the significant increase in its research activities,
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equipment and personnel since the initial creation of HCMR, the institute needs new
infrastructures. In addition, because of the loss of the entire Agios Kosmas complex, some
of IMMBC’s research activities have been compromised and funding reduced, and our
researchers now based in Anavyssos have been struggling to find alternatives to
accommodate the experimental trials included in research programs and private service
contracts. Also, there is significant need for the creation of new laboratory and office space
for Crete as well, not only maintain our existing research directions and activities, but also
to expand into new ones. In addition, we lack maintenance and upgrade of our existing
facilities and equipment. The facilities of HCMR were built in the early 2000s and very
little (if any) maintenance or upgrading has been done over the years, as there is no provision
in the State budget for maintenance and upgrading. More urgently, there is a need to
upgrade the sea water supply of IMBBC, as the quality of the water has been degrading
continuously, with detrimental effects in the health and welfare of our experimental stocks.

Some aspects of the above two issues will be addressed by the funding acquired for the
construction of new 800-m? aquaculture rearing facilities (€1.8 million) and a new 3,000-
m? office and laboratory building (€ 5,67 million) in Anavyssos. Also, a new 2,500 m?
office and laboratory building (€ 6,35 million) will be constructed in Crete that will include
also a dedicated “Culture collections” facility. Finally, € 1,67 million will be used for
drilling new wells, and the construction of a filtration system for the treatment of sea water.

The second problem is that currently the institute cannot recruit new permanent
researchers or technicians, either for existing or new research directions, and depends on
the State to allocate new positions. Also, a significant number of the permanent researchers
and technicians will retire within the next ten years, but many of their positions will not be
replaced, because they do not hold an “organizational” position that allows the institute to
recruit a new person once someone has retired. Therefore, the status of all permanent staff
must be converted to “organizational” by the State, so that the positions will not be lost upon
retirement. New positions must also be created by the State, so that we can hire staff for
new research directions and also to overlap with existing personnel, since a period of
training of the new staff is needed before the more experienced member has retired.

The third problem is the need to improve the administration and financial policies of the
State and center for the management of research funds. The new Law for Research obliges
all public research institutes to abide by the financial management rules of the central
government. Unfortunately, these rules provide no flexibility and are inappropriate for
research activities. Trying to abide by every financial and administrative rule and regulation
is often an impossible task, and results in the loss of valuable time and effort, and the
creation of widespread disappointment and frustration among researchers. Therefore, we
propose a new model for the management of research funding, that should become more
similar to a loose subcontract, where a price for the research is estimated by an indicative
cost analysis at the proposal stage, so that the reviewers can decide if the requested budget
is justified. Once approved, the rules should be limited to those necessary to avoid fraud
and illegal activities. All other aspects should be allowed full flexibility, as long as the
research goals are achieved, since for any public organization, such as HCMR, systems are
already in place to assure that fraud and illegal activities are extremely difficult to occur.

The future looks positive for the research activities and the role of IMBBC in studying
marine biodiversity and expanding our knowledge, so that we can exploit effectively and
sustainably the biological resources of our Seas, and to further strengthen the aquaculture
industry and its role in providing healthy seafood to our increasing population.
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1 Introduction and Background k2

1.1 Brief History of the Institute Y

The Hellenic Centre for Marine Research — Sy -
(HCMR) was established in 2001 (LW |ume o A vimesovce it :
2919/2001) by joining the Institute of Marine
Biology of Crete (IMBC, a private institute
established in 1985 in Heraklion, Crete) and the
National Centre of Marine Research (NCMR, a
public institute established in 1985 in Athens). Initially, HCMR consisted of five
institutes and in 2012 (Law 4051/2012) four of the initial institutes merged and formed two
new ones. The Institute of Marine Biology and Genetics (IMBG) and the Institute of
Aquaculture (IA) merged to form the Institute of Marine Biology, Biotechnology and
Aquaculture (IMBBC), which is now one of the three institutes of HCMR. Dr. Antonios
Magoulas was elected as its first director in 2013 and his term ended in December 2018. In
2019, a 7-member committee consisting of five external researchers and professors, and two
researchers from IMBBC selected Dr. Constantinos (Dinos) C. Mylonas as the new director,
who was then ratified on 24 January 2020 (DEK 43 YOAA, 24/1/2020).

IMBBC has its headquarters and its main facilities (offices, labs, aquaculture facilities, etc.)
in the premises of HCMR in Crete, named “Thalassokosmos” (see picture below). The
“Thalassokosmos” complex is located 15 km east of the city of Heraklion and includes the
“Main building”, the aquaculture facilities “Aqualabs” and the public aquarium
“Cretaquarium”. IMBBC operates also a pilot net pen marine aquaculture facility (30 mT
of production) in the western part of Crete in Souda Bay, Chania, and the Underwater
Biotechnological Park (50,000 m?) about 1 km off the coast of “Thalassokosmos”. Until
the summer of 2019, IMBBC also had laboratories and aquaculture facilities at Agios
Kosmas (Athens), but these premises have been reclaimed by the State. As a result, all the
laboratories moved to the existing HCMR headquarters in Anavyssos (Attica), but all the
fish rearing facilities have been lost! Plans are currently been made and funding has been
acquired for the construction of a new 3,000-m3 building for laboratories and offices for the
whole HCMR in Anavyssos, and a new aquaculture facility for IMBBC (to be completed
by 2026). IMBBC has grown considerably over the past decade, with more personnel,
equipment and competitive funding. Unfortunately, this growth was not associated with
new facilities, while the majority of new personnel (>70%) is on contract. In addition, only
four new tenure-track researcher positions have been created by the State in the last 15 years,
and no new permanent technical or administrative staff have been hired.

IMBBC has two Research Sectors
(equivalent to the “Research Groups” for
this evaluation), the Marine Biology & @&*
Biotechnology (MB&B) and Aguaculture

(AQUA). '

The Hellenic Centre for Marine Research
(HCMR) facilities in Crete, named _ EE
“Thalassocosmos”, with the main building (left), the Aqualabs (far rlght) and Cretaquarium

(right).
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1.2 Mission, Scientific Identity and Distinctive Character of the Institute

The mission of IMBBC can be considered to be what is described for its two predecessor
institutes (Presidential decree 164/2003). For the former IMBG, which now corresponds
to the MB&B Research Group, it is “the research and technological developments in the
fields of biodiversity, structure, dynamics and management of ecosystems, genetics of
marine organisms, the search for new products and organisms, as well as the authentication
and origin identification of organisms and their products”. For the former 1A, corresponding
to the AQUA Research Group, it is “to conduct research, develop technology and know-
how, and train scientists in the aquaculture sector and related fields, such as physiology,
pathology, ethology, metabolism and genetics, improvement of production and quality,
interaction of aquaculture and environment, broodstock enhancement, production
technology of aquafeed, selection and cultivation of new species, development of
production systems for all developmental stages of cultivated organisms, as well as
methodologies for the management of aquaria.”

IMBBC has a distinct character among European marine institutes. It is one of the few
institutes combining research fields promoting directly economic activities, i.e. fish farming
and the economic exploitation of the marine biodiversity through biotechnological
approaches, together with activities targeting the identification, conservation and
management of biodiversity, from microbes to mammals. In the area of Aquaculture, we
carry out research activities that cover the whole production cycle of marine fish farming,
starting from reproduction, through larval rearing and fry production, to grow-out to
harvestable size. We work on all aspects of aquaculture, including rearing methodologies
and equipment, nutrition and feeding, fish health and welfare, final product quality and
breeding selection. It is worthwhile to mention that IMBBC is the only EU marine institute
that operates a pilot scale commercial net pen facility, which allows research under real
industry conditions, with rapid transfer capacity to the industry.

Beginning with a narrow scope of population genetics and coastal ecosystem structure and
dynamics, the MB&B activities evolved rapidly and greatly to functional, comparative
and environmental genomics. Together with the multiplied activities in marine biodiversity
and ecology, MB&B has entered the area of bioinformatics and data science. Our state-of-
the art genetics, genomics, DNA sequencing and bioanalysis facilities allowed an amazing
diversification of activities. IMBBC is also unique in Europe in operating an Underwater
Biotechnological Park near its premises. This is an open-sea underwater research facility
supporting multi-disciplinary research and technology demonstration. The fusion of the two
original institutes resulted in ever-increasing synergies, allowing the use of advanced
analytical methods and approaches in AQUA research, while enabling MB&B researchers
to combine research in marine biology and biotechnology, with aquaculture environments,
methods and products, such as the implementation of Integrated Multi Trophic Aquaculture
with marine organisms at lower trophic levels (e.g. sponges, macrophytes or bivalves).

Finally, IMBBC operates one of the National Research Infrastructures (RI), the “Center for
the Study and Sustainable Exploration of Marine Biological Resources” (CMBR), and
participates in four European or National RIs. These are the European Marine Biological
Resource Center (EMBRC), the LifeWatch ERIC, ELIXIR-Gr and Bioimaging-Gr.
IMBBC has been a founding member of EMBRC and currently the CEO of LifeWatch ERIC
is a permanent researcher of IMBBC. In addition, we have been partners in Trans National
Access programs, such as ASSEMBLE+, AQUAEXCEL and AQUAEXCEL2020.
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Participation of IMBBC in National and European Research Infrastructures.

]
MB8C

70

COLLABORATING
COUNTRIES

x -
TEEFFFERESERE

z

nds
ia iew Zealand
Germany North Macedonia

Collaboration of IMBBC with various countries, through research projects, training of
undergraduate/post-graduate students and consulting services.
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1.3 Scientific Orientation of the Institute

a.

Current scientific directions and thematic priorities

%

Reproduction
and physiology

Aquaculture genetics

Fish nutrition and feeding

P,

Production technologies

Fish health

Fish behaviour

Biomarkers and bioassays

Bioanalysis and biotechnology

L £ L 2
4
| _ =/
Functional and (::
comparative genomics S
22\
r
[ e o o
Population genetics and
phylogeography ° °
©
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Environmental genomics @
E
I EE E[]
Bioinformatics, biodiversity O [COEE
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informatics and data science " mmOm
EE =
=
r e

S (@ (6% 2]

Fish quality and safety

Snap shot of the current scientific directions of IMBBC as outlined in the website of the
institute (https://imbbc.hcmr.gr/research-directions/).

Ecology and
ecosystem management

“ ‘»
Marine biodiversity @m
\":.’:’.
ey
=

The left column presents the

directions of the AQUA Research Group, and the right column those of the MB&B one.

g Reproduction and Physiology

Control of reproductive function in captivity is essential for the sustainability of commercial
aquaculture production, and in many fish species it can be achieved by manipulating
photoperiod and water temperature. However, while gametogenesis may be concluded in
captivity in most fishes, oocyte maturation and ovulation in females, and spermiation in
males may require exogenous hormonal therapies.
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Our research activities are summarized in (a) the study of fish reproductive biology and
endocrinology, (b) the identification of the dysfunctions exhibited by female and male
broodstocks in captive conditions, and (c) the development of pharmacological methods for
the control of reproduction, induction of spawning and improvement of sperm production
in fish of interest for the aquaculture industry. In this framework, we carry out applied
research aiming at the optimization of broodstock management methods, focusing on
marine fishes. Where needed, hormonal manipulations of reproductive function are
employed, while we monitor any consequences on gamete quality (eggs and spermatozoa).

() Fish nutrition and feeding

Aqguafeeds constitute the one most expensive component of aquaculture production, and
contributes up to 60% of production costs. Fish feeds should meet the nutritional needs of
the fish during the whole growth cycle and under the specific conditions of production,
which vary from site to side and over the year. Research on feed formulation and
development is, therefore, a combination of satisfying the specific nutritional needs of
farmed fish, the aquaculture production technology used, and the cost and sustainability of
aquafeed ingredients and feeds.

Fish nutrition and feeding researchers at IMBBC focus in the investigation of the nutritional
needs of a number of Mediterranean aquaculture fish through their different life stages, with
particular reference in the requirements of minerals, vitamins, essential amino and fatty
acids under the evolving scientific, technological and business environment. We also work
on the development and testing of novel sustainable aqua feeds, promoting the substitution
of the ever more scarce and expensive marine resources with novel and processed
conventional ingredients, as well as functional micro-ingredients and dietary supplements.
The improvement of the nutritional value of sustainable ingredient sources through
biotechnological processes and feed production methods is also one of our interests.

The nutrition team is currently developing new advanced approaches for the evaluation of
nutrients, ingredients and feeds using omics technologies. Omics technologies provide a
new tool to study the metabolism of living organisms at the level of genes, transcripts,
proteins and metabolites. These techniques provide new tools to understand the role and
effects of nutrition in the aquaculture species. Finally, we work on the development of feeds
for new species in aquaculture, the evaluation of commercial feeds and consultations with
the aquaculture and aquafeed industry.

) &:

Production technologies

Appropriate husbandry methods are of particular importance for the aquaculture industry.
We study the feeding and specific environmental requirements of European seabass
(Dicentrarchus labrax) and gilthead seabream (Sparus aurata) during larval rearing and on-
growing. We are also involved in the species diversification of aquaculture production, by
developing methods for larval rearing and grow out for greater amberjack (Seriola dumerili)
and meagre (Argyrosomus regius). The species-specific thermal preferences of some
species are also studied, in order to understand climate change implications for the
Mediterranean aquaculture.
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The need for a better farm management in the frame of precision farming, applying
principles of circular economy, represent an important research priority. New tools towards
human-free operational schemes are developed for cage farming such as (a) an Autonomous
Underwater Vehicle (AUV) for frequent monitoring of cages, (b) systems for biomass
estimation using stereoscopic imaging and (c) image systems for monitoring fish behavior,
aiming to improve feeding and husbandry practices.

Fish health

One of the biggest challenges of aquaculture is to produce healthy and robust fish in a
sustainable way. Description of novel diseases and pathogens, development of health
management solutions, prevention and treatment methods are the main research priorities
of the Institute in this field. We have state-of-the-art research facilities in Anavyssos and
Crete with fully equipped laboratories that can provide advanced diagnostic services ranging
from basic microbiology to next generation -omics technologies.

Our focus is on disease prevention using innovative and alternative methods aiming to limit
the use of antibiotics and chemicals in aquaculture. We develop vaccines, phage therapy
products, as well as feed additives of natural origin to enhance the immune system of
cultured fish. Our activities are summarized in the following the (a) identification and
characterization of fish pathogenic microorganisms, (b) alternative treatments and disease
prevention, (¢) pharmacokinetics and (d) study and enhancement of fish immune system.

The Aquaculture Microbiology Lab curates a large biobank of fully characterized bacterial
pathogens from the Greek aquaculture industry. Moreover, it has established a strong and

long-term collaboration with Greek and foreign aquaculture and

aquafeed companies. A spin-off company (Aguatic Biologicals S.A.) r,

was established in 2020 and after acquiring private and national funding, \l'!

it is currently constructing its production facility for autovaccines. AQUATIC BIOLOGICALS

>

‘ Fish behavior

Monitoring fish behavior during the whole rearing process is fundamental for optimizing
rearing parameters according to each species’ biological and behavioral requirements. We
study the effect of environmental, biotic and abiotic factors on the behavioral parameters,
such as feeding behavior, learning ability, habitat preferences, swimming and social
behavior, to improve fish welfare during culture. We also focus on the development and
differentiation of the fish’s sensory and functional biological systems, such as the vision and
digestive system, which offers the necessary scientific knowledge for developing each
reared species’ specific larval rearing protocols.

Our activities are summarized in:

» The monitoring and evaluation of fish behavioral indices for optimizing rearing
management and increasing production indices.

» The evaluation and optimization of biotic and abiotic rearing parameters (oxygen, light
etc.), according to the specific behavioral characteristics of each reared fish.

« The evaluation and optimization of larval rearing protocols based on the development
of the biological systems related to feeding behavior (e.g. digestive and vision systems).

Institute self-evaluation 2018-2021 10
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Biomarkers and bioassays

As aquaculture makes its transition to a major food-producing sector, proper assessment and
control of environmental impacts and food safety awareness are becoming increasingly
important. Development and understanding of practical and validated tools are needed for
assessing nutritional status, metabolic functions and health condition of farmed fish.
Biomarkers and bioassays are tools that can provide an early sign of a change in physiology
and health condition of an organism. Of particular importance are biomarkers and bioassays
that can precede the onset of metabolic disturbance or predict the capacity of an organism
to cope with dietary, rearing or disease treatments, or changes in environmental conditions.

In this framework, we identify suitable biomarkers and develop bioassays to evaluate the
bioactive properties of feed ingredients and feeds, as well as their effects on nutritional
status, metabolic functions and health condition in farmed species.

Our activities are summarized in:

» Evaluating the bioactive properties of feed ingredients and feeds, including antioxidant
capacity, toxicity and estrogenic/androgenic activity.

 ldentifying suitable biomarkers indicative of antioxidant defense, detoxifying digestive
and lipogenic systems in farmed species to optimize dietary manipulations, growth
performance, disease treatment and health conditions.

» Developing cost effective bioassays to assess and minimize environmental impacts of
farming operations and facilities.

« Providing diagnostic services based on well-established biomarkers and bioassays to
the aquaculture sector, regulatory authorities and environmental agencies.

To Fish quality and safety

Since the vast majority of aquaculture production is oriented towards human consumption,
the quality and safety of products is of capital importance. Quality of seafood can be
outlined as the fulfilment of 4 pillars: Safety, Healthiness, Satisfaction and Serviceability.
Especially for fish, a 5" term can be introduced, namely Freshness. IMBBC has developed
activities which focus on certain capital aspects of fish and seafood quality with emphasis
on Mediterranean aquaculture and cover all these pillars.

These include the following:

« Impacts of feeding and aquaculture management in end-product quality (nutritional,
sensory quality, safety and traceability).

« Sensory, physicochemical and microbiological freshness and preservation
optimization.

» Developing tools/methods for rapid non-destructive seafood freshness detection.

» Solving technical issues in produced quality & processing.

« Optimizing quality of farmed fish and product development.

» Detection, monitoring and hazard analysis of seafood safety (zoonotic parasites,
pathogenic bacteria, veterinary drug residues, biological toxins, and heavy metals).
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A spin-off company (EresQo) is the outcome of a project under the same name, and is based
on a rapid non-destructive methodology for assessing seafood freshness. This tool uses a
hyper-phasmatic camera that takes photos of a fish or other seafood
and based on artificial intelligence and a real-time comparison witha | @& »

database of photos can read changes in appearance related to freshness | ©
alteration and conclude on the current freshness of the seafood. FRESQO
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BB W Aquaculture genetics

Research activities focus on basic and applied research aiming towards the provision of
specialized services in the aquaculture industry field. The team has a long-standing
experience in the transformation of modern genetic approaches to applicable technologies
essential for the private sector through the development of molecular markers and genetic
tools for parentage assignment, the production of genetic maps, and Quantitative Trait Loci
(QTL) identification for breeding programs in the aquaculture industry.

In past and ongoing projects, we have coordinated efforts towards defining the genetic
architecture of body growth, morphological traits, disease resistance, stress response and
sex determination using QTL mapping and genome-wide association studies (GWAS) in
European seabass, the gilthead seabream and more recently in meagre and the greater
amberjack. Our activities are summarized in:

* Enhancement of production efficiency and iimprovement of product quality through
the incorporation and use of genetic approaches into aquaculture selective breeding
programs (genetic improvement) for robustness, morphology and growth rate.

» Selection for disease and stress resistance, since infectious diseases constitute a major
obstacle for the aquaculture industry both in terms of profitability and sustainability,
especially in situations where effective therapeutic agents are lacking and are coupled
with the moderate to large estimated heritability for many commonly encountered
diseases.

* Incorporation of feed efficiency and nutrient retention traits in selective breeding, by
studying the genetic potential to select for fish that perform better with alternative feed
sources: adaptation of fish to alternative feed and estimation of genotype by diet
interactions for these animals adapted to alternative, easily accessible and more
environmentally friendly-diets are expected to exert a lower pressure on marine fish
meal and oil resources.

* ldentification of biomarkers at transcriptional and post-transcriptional level.
»  Expression profiling as potential monitoring tool in Aquaculture.

Z 2\ Functional and comparative genomics

Recent and rapid advances in sequencing technologies have radically increased the amount
of publicly available sequence information of numerous forms and species of life, with
complete genomes and transcriptomes, providing the molecular background of fundamental
biology. Nevertheless, genome and transcriptome sequencing are just the first phase
towards a better understanding of organisms at the molecular level. The second phase is
covered by functional and comparative genomics, which aim to unravel the function and the
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regulation of genes and other parts of the genome, as well as offer new insights into
evolutionary, biochemical, genetic, metabolic and physiological pathways. In this light, we
investigate a broad range of different physiological states (e.g. reproduction, development,
growth, immune and stress response) in a broad range of marine organisms (from bacteria,
microalgae and fungi to teleost) and aim to characterize gene function, evolution and
structure.

Our activities are summarized in:
*  Mining the genomic information of non-model species.
»  Gene evolution through comparative genomics.
* Regulatory networks in reproduction.
»  Genome evolution of marine organisms.
*  Molecular background in fish development.
* Adaptations of marine taxa to their environment.

*  Dynamics in gene activation and regulation following exposure to biotic (e.g. bacteria,
viruses) and abiotic stressors.

* Roles of RNA regulation and silencing in the maintenance of genome integrity

® ® . .
° Population genetics and phylogeography

Population genetics and phylogeography were one of the first disciplines of the Institute,
with emphasis on the genetic stock structure analysis of commercially important marine
species, such as anchovy, sardine, swordfish, blue-fin tuna and mullets. The aim was to
elucidate the evolutionary history of the populations as well as to provide genetic evidence
to fisheries’ managers for delineating fish stocks. With the advancement of high-throughput
DNA sequencing technologies, we shifted to population genomics and phylogenomics,
getting beyond the limitations imposed by the small number --until recently-- of molecular
markers used. By studying now large amounts of genetic data, we expand our research to
address old questions in a novel way shedding light on processes such as biological
invasions, adaptation, genomic responses to climate change and speciation.

Our current research activities in the field include:

« Population genomic studies in commercial fish species such as the greater amberjack,
swordfish, sardine and anchovy to assess their stock structure.

» Invasive genomics studies in different groups of organisms, from Lessepsian migrant
fishes, such as the toxic pufferfish, to seagrasses. The aim is to understand how invasive
species respond and adapt to novel environments, which is important for predicting the
success of establishment and range expansion, and for developing effective
management and conservation strategies.

» Seascape genomic studies of various marine organisms (e.g. sardines and anchovies),
as well as invertebrates of the coastal ecosystems of Crete, in an attempt to shed more
light on adaptation, on how resilient are marine ecosystems and how their current
functioning will be modified in the face of human-mediated change.

» Phylogenomics, to explore the evolutionary trajectories of species and try to understand
how their shared history explains their unique phenotype. Special focus is given on the
positioning of fish species within the tree of life.
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» Conservation genetic studies of marine (e.g. dolphins, the critically endangered fan
mussel and the Mediterranean monk seal) and terrestrial species (e.g. roe deer,
Eleonora's falcon and the European hare).

@ Environmental genomics

We study biological diversity at population, species and community level, from microbes
to vertebrates, using high-throughput DNA sequencing within their environmental context.
Our research brings on a wide range of marine environments including coastal, deep-sea,
and extreme habitats, such as volcanically active areas. The aim is to assess marine
biodiversity and monitor its changes over space and time, but also to explore its biological
potential. We also isolate extremophilic microbes to further explore their prospective use
in the field of biotechnology.

We are working on the standardization of DNA metabarcoding methods in the marine
ecosystems of the Eastern Mediterranean Sea, for different taxonomic groups, from
microbial plankton to fish. We are also using DNA metabarcoding and eDNA to study
different ecological questions. We have a very active role in the international Network of
Genomics Observatories and the coordination of Ocean Sampling Day (OSD) activities.

Our Research activities are summarized in:

« Microbial genomics and metagenomics in marine extreme environments.

« Marine biodiversity assessment using DNA metabarcoding and eDNA approaches.

» Implementation of Genomics Observatories for biomonitoring, in coordination with
international initiatives i.e. EMO BON, OSD, ARMS BON (Network of Autonomous
Reef Monitoring Structures).

Em m]
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EmOm ® Bioinformatics, biodiversity informatics and data science

Amidst the biodiversity and climate crisis, all types of data such as sequencing, ecological,
morphological, literature and environmental are produced in tremendous speeds, leading to
what is known as the era of “big data”. Data science, bioinformatics and biodiversity
informatics provide the means to extract information, find hidden dependencies, identify
patterns, infer causal relationships and ultimately understand biological systems in a way
that was previously unforeseen. We use bioinformatic methods to study biological
molecules, organisms, populations, species and whole systems. We use and develop tools
to tackle the challenges that modern biology is facing, working mostly on unexplored
ecosystems and organisms, the so-called non-model species. These analyses are mainly
performed on our HPC cluster of IMBBC “Zorbas” (https://hpc.hcmr.gr).

Our main activities include:

« Data analysis

* Pipeline development, containerization and deployment
» Evolutionary genomics

+ Biodiversity information systems

» Literature mining and data integration

» eDNA metabarcoding, omics and systems biology
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« Data curation and mobilization
» Data archaeology and rescue

A_b Bioanalysis and biotechnology

Biomolecules are the fundamental building blocks of all living organisms and play
indispensable roles in almost every aspect of marine life. At the same time, marine biomass
and biomolecules present increasing interest for biotechnological and biomedical
applications. In this context, we employ advanced techniques, such as tandem mass
spectrometry, ultra- liquid chromatography and microplate-based spectrophotometric
methods, to perform qualitative/quantitative analysis of numerous biomolecules in various
biological matrices and assess some of their basic bioactivities. By using bioanalysis as a
main tool, we conduct research towards the valorization of marine biological resources. Our
laboratory is equipped with the knowledge, technical expertise and instrumentation required
for the detection of marine biomolecules and the exploration of their potential
biotechnological applications.

Our research activities include:

« Investigation of bioactive metabolites of marine organisms/microorganisms.

« Study of the bioremediation and bioproduction potential of marine sponges.

« Biotoxin detection in marine species for seafood safety and valorization of toxic
biomass.

» Determination of steroid hormones and biomarkers of health status and physical fitness
in farmed fish.

« Targeted proteomic analysis for evaluating specific biological processes and functions
in marine organisms.

« Analysis of photosynthetic pigments (chlorophylis/carotenoids) for investigating
antioxidant production in microalgae and assessing the trophic status of marine
ecosystems.

®»
(4

2! Marine Biodiversity
We employ current approaches to assess biodiversity and ecosystem functioning in the
marine realm, integrating field observation, documentation and collection, taxonomy,
experimental setups, genetics/genomics and modelling. All levels of biological diversity
are addressed, at local and global scales of observation. Our aim is to advance scientific
knowledge and develop novel scientific and technological methods and products.

Our main activities include the following:

« Coastal marine biodiversity and ecosystem functioning: establishment of baseline
knowledge of marine biodiversity, addressing the effects of the major drivers, such as
climate change, biological invasions and anthropogenic pressures.

« Microbial ecology: assessment of the diversity of microbial communities as important
functional components of marine ecosystems, both as free-living and as associates to
complex holobionts.
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» Biodiversity hot-spots & extreme habitats: research in key marine habitats such as
marine caves, coralligenous formations and the deep sea, which are characterized by
increased biodiversity and endemism, and high potential for bioprospecting.

» Population connectivity and local adaptation: examination of how environmental
gradients and geography affect population structuring and gene dispersal, to expand
knowledge concerning the distribution and dispersal pathways of marine species.

» Response to global climate change: effect of sea warming and ocean acidification on

the growth, morphology, physiology, reproduction and behavior of marine organisms,

through controlled experimental approaches, traditional and 3D micro Computerized

Tomography (micro-CT) imaging and genetic analyses.

Ecology and ecosystem management

Our mission is to address current environmental challenges in close collaboration with
stakeholders and scientific experts. Research focuses on a holistic approach to the
sustainable management of natural resources, including evaluation and monitoring of
fundamental biotic and abiotic factors controlling marine ecosystem processes, biodiversity
dynamics, climate change, pollution, conservation and sustainable management of coastal
resources and habitats. We also develop innovative environmental technologies. Our main
research activities include:

« Assessment of the Good Environmental Status (GES) and estimation of the impact of a
range of human and large-scale pressures on marine ecosystems.

« Deployment of a seafloor observatory at a depth of 20 m for long-term monitoring of
the coastal environment.

« We have designed and applied improved innovative sampling gears to evaluate the role
of the understudied hyperbenthic communities (Benthic Boundary Layer, BBL) to
nutrient regeneration, carbon cycling and energy transfer to higher trophic levels.

» Assessment of the vulnerability and conservation status of marine taxa and habitats in
order to propose guidelines for their protection.

» Assessment of the present status of distribution of non-indigenous species (NIS) and
evaluation of future trajectories.

A spin-off company (Artificial Reef Innovative Applications, ARIA) was established in
2021, targeting Recreational Diving with the development of Oases with Artificial Reefs.
We have developed a new type of artificial reefs that provide an enhanced availability and
heterogeneity of microhabitats and larger structural refugia while fully retaining the form
and the aesthetics of the natural rocky reefs. This innovative

< Artificial m technology is proposed for the development of recreational diving
I [y —=]

Y parks (diving oases). The application of this new concept is
Applications proposed as a coastal management tool in order to avert the
modern trend of establishing recreational diving parks in

environmentally sensitive areas of outstanding ecological and conservation importance.
We are also involved in recent years in Ocean literacy networks and consortia. We
participate in Working Groups on Ocean Literacy of the European Marine Science
Educators Association (EMSEA) and of the European Global Ocean Observing System
(EuroGOOS). We are also founding members of the EU4Ocean Platform representing
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stakeholders from all over Europe and a diverse spectrum of marine - maritime (science,
policy, industry, civil society, outreach) and wider ocean literacy, education, youth, media
representatives. Within this framework we assess the content knowledge, the attitudes and
behavior of elementary and middle school students as well as the general public in regards
to ocean sciences issues. We also develop principles, concepts, policy-oriented documents
and citizens’ science projects as a good understanding of the role and function of the ocean,
which is of paramount importance, constituting the basic tool for the promotion of a healthy
and sustainable marine environment, and a target area of the 2030 Agenda for Sustainable
Development.

b. Support schemes for the reported directions and priorities

It is important to mention that, unfortunately, we do not obtain any research funding from
the State -even though we are a public research institute. State funding is limited to the
permanent staff of the institute -which is < 30% of the total staff- and this amount accounts
for 36% of the total annual expenditure by IMBBC (see Section 4, Table 4-4). This means
that for every 1 € provided by the State, competitive grants and private funding provide
another 2 €.

Financial support for the research undertaken at IMBBC comes from three main sources
(see doughnut graph below). The majority of funding comes from competitive grants
from National Funding Agencies, such as the General Secretariat for Research and
Innovation, the various “Operational Programs for Fisheries and the Sea” of the Ministry of
Rural Development and Food, the Hellenic Foundation for Research and Innovation, the
Regional Operational Programs for research from various Regions in Greece, etc. In the
reported period, funding from Greek Programs constituted 52% of the total funding obtained
by IMBBC. European Union (EU) funds from competitive grants via the Framework
Programs, INTERREG, LIFE and other funding schemes constitute the second most
important source, accounting for 28%. Finally, a significant amount (18%) comes from the
sale of products and services by various researchers, and by private contracts with
companies, municipalities and utility companies.

Total IMBBC funding from different sources (2018-2021)
Private Funding, 18% " = Other, 2%

Other International, 0%

Greek Programmes,

EC Programmes, 28% 52%

Even though National projects are competitive, they are relatively “easy” to obtain by
IMBBC researchers for a number of reasons. Firstly, the grants are smaller and require
smaller consortia than the EU projects. Then, due to the excellent quality of our researchers
and facilities, and the multitude of research directions covered by IMBBC and the other
institutes of the center, our proposals are highly competitive. As a result, we have a very
high success rate in these Calls. Unfortunately, National projects allow much less overheads
than EU projects, usually < 10% of the total grant for overheads, compared to 25% of EU
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projects. Therefore, the average overhead percentage from all research and service
grants for HCMR is only 10%! This puts significant restrictions on HCMR operations
and the ability of the center to create financial reserves. Another problem with the Greek
programs is that very often there are significant delays in payments from the funding
organizations, causing cash flow problems that are difficult to absorb, when the cash
reserves of the center are not adequate. A more appropriate funding of the center’s operating
costs by the State would have allowed us to create such cash reserves.

The amount of funding that comes from National sources is significantly different between
the two Research Directions (see doughnut graphs below). MB&B obtains more of its
funding from Greek programs (68%), while AQUA gets relatively equal amounts of funding
from the three main sources (Greek, EU and Private funding).

Total funding of MIB&B from different sources (2018-2020)

E—

0,
Private Funding, 6% Other, 4%
Other International, 0%
EC Programmes, 23% Greek Programmes, 68%

Total funding of AQUA from different sources (2018-2020)

| NS o
Private Funding, 33% Other, 0%
Other International, 0%
EC Programmes, 36% Greek Programmes, 40%

The percentage of private funding differs significantly between MB&B and AQUA.
AQUA obtains 5x more funding from private sources, being a research direction that
relates to the dynamic and continuously expanding aquaculture industry, which is especially
strong in Greece among European countries. Funding comes from sales of products (eggs,
juveniles and autogenous vaccines), analyses (plasma hormone levels, histological
evaluations, nutrient analysis of feeds and ingredients, microbiological analysis in relation
to fish pathologies of final product quality) and services (broodstock management and
reproduction control, evaluation of larval rearing protocols and feeds for larvae/juveniles,
health management and evaluation of final product quality).

For MB&B, funding comes mainly from analyses and services relating to sequencing,
microsatellite genotyping and breeding services of aquaculture companies; micro-CT scans
and 3D analysis of a variety of samples for companies and research centers; ecosystem
monitoring of marine areas near wastewater treatment plants of different cities in Crete; and
assess the suitability of marine areas for the establishment of diving parks.

As mentioned later in the report, private funds from these sources are used by researchers
to maintain our facilities and service our equipment, but also to carry out preliminary
experiments in existing or new research areas, thus supporting the evolution of our activities
and the examination of new priorities.
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1.4  Self-assessment and Future Planning
a. Assessment of current strengths and weaknesses (SWOT analysis)

S W O T Institute of Marine Biology,
ANALY S | S Biotechnology & Aquaculture
STRENGTHS

7. Lack of extra office and laboratory space
8. Lack of a Data Management Plan
9. Limited influence in the EU RTD planning

THREATS

S.Suvngerlntenctl:nswlthmeotheftwolmﬂmm
7. Increased public awareness of the role of IMBBC

Strengths:

1. State-of-the-art infrastructures: Diverse purpose-built facilities and state-of-the-art
equipment, which include extensive aquaculture rearing facilities on land and in sea net pens
for the rearing of all life stages of marine fish, aquafeed production capacities, vaccine bio-
reactors, modern analytical labs and instruments, a High-Performance Computer (HPC)
cluster for big data analyses and an underwater biotechnological park. These facilities
address the needs of many scientists and stakeholders interested in the Eastern
Mediterranean marine biota and aquaculture, and are available to the Institute of Marine
Biological Resources and Internal Waters (IMBRIW-HCMR) and Institute of
Oceanography (I0O-HCMR) of HCMR, as well as to outside users as components of
national and European Research Infrastructures (RI).

2. Excellence: We have demonstrated excellence in many research fields, most notably in
aquaculture, aquaculture genomics and biodiversity. Moreover, IMBBC has been a pioneer,
among other research fields, in introducing Next Generation Sequencing technologies in
Greece and the use of micro-CT in both aquaculture and biodiversity research. These fields
of excellence were recognized in the two latest evaluations by international committees.

3. Networking and collaboration: IMBBC is a reference center for marine research in
Greece and has a strong collaborative profile. We participate in many Greek and
international consortia within the framework of research projects, academic activities and
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Research Infrastructure networks. Through teaching in various undergraduate and graduate
programs, we have strong links with several universities in Greece and Europe, and as a
public center responsible for providing advice to the government, we are also well connected
with the various Ministries involved with research, innovation, education, conservation,
agriculture, defense and energy. This allows us to exercise some influence on government
strategy in a variety of areas related to the marine environment, research in aquaculture,
coastal zone management, water pollution and beyond. Finally, our links to the private
sector in the area of aquaculture are historical and impact directly on the industry via the
provision of products, services and consultancies.

4. Interdisciplinarity: A high level of interdisciplinarity characterizes the work of IMBBC
researchers at different levels: a) among the different research directions of the institute; b)
with the other two HCMR institutes; and c¢) with research centers and universities, in basic
and applied research carried out at all levels of the biological organization from molecules
to ecosystems, an approach which brings about a multiplier effect on research outcomes.

5. Strong fund-raising capacity: Stemming from its acknowledged excellence in research,
its extensive network of collaborators and its interdisciplinary approach, IMBBC has a
proven capacity for obtaining competitive research funding, both at the national and
European levels. Furthermore, long-term strong links both to the Greek and European
aquaculture industry through research collaborations have resulted in significant revenues
from contracted research, sales of products and consulting services.

6. Strategic geographical position: IMBBC benefits from its strategic geographical
position for marine science and aquaculture, at the center of the Eastern Mediterranean Sea,
which is a unique ultra-oligotrophic marine ecosystem and a hotspot for biodiversity,
biological invasions and climate change. Moreover, in the area of warm-water marine fish
farming, Greece is the largest producer in the EU and the second largest in the
Mediterranean, making the IMBBC an essential partner for relevant research consortia and
creating opportunities for the provision of products and services to the private sector.
Finally, with its excellent climate, landscape and culture, Crete is a very popular destination
not only for students, but also as a venue for scientific workshops and conferences.

7. Positive working environment: The modern facilities of IMBBC, its friendly and
responsive administration, the good and supportive relations among colleagues, its devotion
to excellence and to equality create an attractive work and research environment. This has
been recognized, valued and advertised by distinguished researchers, post-docs and students
who have had an opportunity to spend time in our institute.

8. Excellent reputation: All the above characteristics have forged an excellent reputation
for IMBBC at both the national and international levels, evinced by its high visibility in the
European Research Area. IMBBC has an active media profile, including both press and
social media profile, and has made several appearances on European and national TV
channels. Its publication record is on an ascending trend over the last 5 years, with the
institute’s publications appearing more and more frequently in high-impact journals.

Weaknesses

1. Inadequate management structure and administrative support: Until recently,
IMBBC has lacked a well-defined governance structure, which created certain difficulties
in implementing decisions, assigning responsibilities and providing accountability.
However, a more solid organizational structure has been implemented since 2020: two new
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Departments have been established (MB&B and AQUA) and their Heads elected; the
facility units have been clearly defined and their scientific and technical supervisors duly
appointed. In terms of administrative support —which operates at the level of HCMR, there
are several shortcomings: a lack of adequate personnel; hindrances in setting out and
implementing clear procedures; and insufficient support of the researchers in the preparation
of proposals, procurements and financial management. This puts a good deal of pressure
on the researchers who are, therefore, obliged to deal with issues about which they have
little knowledge and less expertise. Unsurprisingly, this results in a considerable waste of
scientific time and effort and creates needless friction between researchers and the
overarching HCMR administration.

2. Fluctuations in funding: In common with the majority of Greek research institutes,
IMBBC receives very limited funding from the State, covering mainly the salaries of the
permanent personnel -who comprise <30% of the total personnel of the institute! Moreover,
there is a poor tradition in research investment by the Greek private sector, 90% of which
consists of small and medium enterprises (SMEs). The high temporal fluctuations existing
in national research funding has meant that for some years it has been very difficult to
maintain our highly skilled personnel and continue to carry out our research. This leads to
a focusing on relatively opportunistic research and a consequent impossibility of
establishing a long-term research and technology plan for the institute. Nevertheless, it
should be noted that the trend has shown signs of change in recent years, with the State
launching more frequent calls for proposals that are relevant to all infrastructures and
research directions.

3. Lack of long-term core projects: Though IMBBC has many core activities, it does not
have a formal long-term core project within which a number of other grants obtained could
be integrated and which would then have a multiplying effect. This would allow us to
provide a measure of job security to our on-contract personnel. For example, the other two
HCMR institutes enjoy very significant steady annual funding from national grants in order
to (a) monitor the ecological and biochemical quality of the marine waters, rivers and lakes
(IMBRIW and 10) and (b) to assess the condition of the fisheries and by-catches (IMBRIW).
In sharp contrast, future plans for research development and innovation by IMBBC are of
high risk, as grant funding depends on the various competitive calls that can vary in their
objectives.

4. Maintenance of installations: Unfortunately, State funding does not cover the
maintenance and upgrading of our facilities and equipment. It has, therefore, always been
a struggle to keep them operational and carry out the necessary services and upgrades for
installations such as the land-based and net pet aquaculture facilities, the underwater
biotechnological park, the micro-CT scanner, the high-throughput sequencers and the HPC
infrastructure. Since the creation of HCMR, the researchers who are the main users of each
facility or piece of equipment have met the costs for much-needed maintenance and
upgrades, mainly from product sales and service grants (when available) and to a much
lesser degree with money from research grants (when eligible). As much as we want to
maintain and even to increase product sales and service grants, we are held back by the
limitation imposed by the State, which decrees that in order to maintain our “Research
Institution” status, we are not allowed to have more than 20% of our income from
“commercial activities”.

5. Lack of technology transfer plans for research findings: While some regulation of
Intellectual Property (IP) does occur, it is largely neglected, thus causing a lack of long-term
IP protection and a corresponding lack of Technology Transfer plans. In general, there is
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no culture in Greece for patent application, and therefore there is no financial and legal
assistance by the State. In addition, there is not much incentive for the commercialization
of research findings, and so far, our interactions with the industry have been limited to
aquaculture and genetic services.

6. Weak promotion to society: Although IMBBC has an excellent reputation among the
scientific community in Greece and abroad, and in spite of its up-beat and positive media
presence, until recently it did not have a well-organized communication and dissemination
strategy. This has changed over the last 2 years, with strenuous efforts to disseminate the
knowledge acquired through the research activities to the wider public, through regular posts
in our new website and mainstream media, monthly scheduled interviews of its researchers
in a local newspaper, thematic articles published in the national media and press releases of
major activities (new grants, significant events, personal accomplishments, etc.).

7. Insufficient office and laboratory space for expansion: Since the creation of HCMR
and the move to the new buildings in Crete (2003), IMBBC (and its two predecessor
institutes), researchers and technical staff have tripled! In addition, in 2018 we were forced
to move out of our extensive facilities in Agios Kosmas, Attica. Our offices and laboratories
moved to spaces originally occupied by the administration in Anavyssos, while the research
activities of our Agios Kosmas staff were temporarily moved to Crete. Therefore, not only
is there an urgent need for new office and laboratory space for existing activities, but the
development of promising new research directions necessitates new facilities and the
construction of an aquaculture research facility in Anavyssos, towards which, fortunately,
some funds were allocated recently. In addition, in 2021 and 2022, funding was acquired
as a contribution from the Greek Recovery and Resilience budget for the construction of
new office and laboratory buildings both in Crete and in Anavyssos.

8. Lack of a Data Management Plan: A Data Management Plan (DMP) describes the data
management life cycle for the data to be collected, processed and/or generated by each
project. As part of making research data Findable, Accessible, Interoperable and Re-usable
(FAIR), a DMP should include information on (a) the handling of research data during and
after the end of each project; (b) what data will be collected, processed and/or generated; (c)
which methodology and standards will be applied; and (d) whether data will be shared/made
open access and how data will be curated and preserved during and after the end of the
project. A DMP is a key element of good data management and is something required both
by the evolving practices of contemporary multidisciplinary and highly collaborative
research, as well as by increasingly more funding agencies.

9. Limited influence in the EU planning for research and innovation: While Greece is
a minor player in the EU 27 state research ecosystem, without a strong EU lobby presence
or power, nonetheless Greek researchers have a very good track record in successful bids
for EU grants. IMBBC in particular has coordinated or been a partner in almost all of the
major EU research projects relating to marine aquaculture, genomics and genetics.
Unfortunately, Greece has not yet developed the necessary network and procedures that
would allow its scientists to provide guidance to its National Representatives, in order to
influence decision-making at the EU level.

Threats

1. Bureaucracy and inefficient administration: The recent law on public procurement and
the inclusion of the research centers under the Public Accounting system of the central
government has created an extremely lengthy and bureaucratically rigid system regarding
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the implementation of research projects. This, in combination with the admittedly less than
efficient HCMR administrative system, has led to the following detrimental results: (a)
difficulties in carrying out the contracted scientific part of the projects; (b) the loss of well-
deserved and hard-won project funding for the institute due to exacting bureaucratic auditing
procedures; (c) wasted time and effort on the part of the researchers who are obliged to deal
with bureaucratic procedures far from their expertise, rather than the scientific issues of their
research domains. It is not surprising that disappointment and frustration are now
widespread among the research personnel.

2. Ageing of facilities and equipment: While IMBBC does possess large state-of-the-art
facilities and technological platforms, the condition of the buildings and facilities, now more
than 20 years old, is steadily deteriorating; many of our expensive core instruments (e.g.
chromatographs, sequencers, micro-CT scanner, etc.), are old and need to be replaced in the
near future. As previously mentioned, funds for maintenance and upgrading have not been
made available by the State; therefore, adequate funding must be found soon, otherwise
important facilities of the institute may become dis- or non-functional in the very near
future. In addition, over the last few years we have experienced significant problems with
our seawater supply (from boreholes), due to the ageing of the wells after 15 years of
continuous operation. We are currently in the process of drilling two new boreholes (a very
costly process), by using money from our service contracts and the IMBBC Overheads
account (see Section 3.1 Policies and Practices for Financial Management). The recently
acquired funds from the State will be used to fund the construction of a new filtration system
for the seawater supply, which we hope will solve or ease the problem, in combination with
the drilling of these new boreholes.

3. Ageing of personnel and few new permanent positions: A significant number of the
permanent researchers and technicians will retire within the next ten years (See Section 2.5
Personnel). Unfortunately, many of them will not be replaced when they retire, because
they do not hold what is considered to be an “organizational” position (as accounted in the
Presidential decree establishing the HCMR) that allows the institute to recruit a new
researcher/technician once someone has retired. This means that once these staff members
retire, their positions will simply cease to exist, with no possibility of new recruitments. It
is important that the status of all permanent researchers and technicians is converted to
“organizational” by the State, so that they will not be lost upon retirement. Then, new
positions must be created so that we can hire staff to be involved in new research directions
and also to overlap with existing personnel is, since a period of training for the new staff is
needed before the more experienced member has retired. Currently, the institute cannot
recruit new permanent researchers or technicians either for existing or new research
directions and depends on the State to allocate new position(s), something that so far has
been done erratically. All in all, four new positions for researchers were allocated to the
institute during the last 15 years (in 2018-19), and seven new positions for technicians to be
filled during 2022.

4. Low morale: Increasing bureaucracy and the very strict financial management rules for
project management imposed by the new Greek law, combined with the chronic
administrative inefficiencies of HCMR, consumes much of the productive time of
researchers, and has a negative impact on their morale and their productivity.

5. Difficulties in recruiting researchers from abroad: The low salaries and the existing
recruitment process, which requires applicants to first have their academic degrees
recognized by the Hellenic National Academic Recognition and Information Centre
(HNARIC, 40ATAII in Greek), discourages people from considering the recruitment of

Institute self-evaluation 2018-2021 23



L

h‘C;r}\-—) ql“‘r.; IMB|B K

Ea KE®SE

foreign or Greek scientists who have obtained their education and training abroad. The
procedures of HNARIC validation are both lengthy and complex, and in addition certain
titles/degrees cannot be recognized if an equivalent field of study does not exist in a Greek
University. Furthermore, there is a strong tendency in Greek research organizations to open
positions for post-docs who are already working for them, so that scientists applying from
abroad have very little chance of being selected.

Opportunities

1. Becoming an essential partner for marine aquaculture research: Aquaculture is an
ever-expanding industry, of steadily increasing importance for the supply of healthy and
sustainable food. Greece is a pioneer in marine aquaculture and is currently the No. 1 marine
fish producer in the EU. Therefore, there is a strong opportunity to further enhance
synergies not only with the aquaculture industry in Greece, but also with Europe and the
Middle East. Furthermore, due to the well-established expertise and international reputation
of IMBBC researchers in this discipline, encompassing the entire production process from
reproduction to final product quality, IMBBC is a much sought-after partner for many
consortia that target research proposals relevant to fish farming, especially marine-based.

2. Development of novel research directions for the Blue Economy: The Blue Economy
has triggered an increased tendency towards the development of innovative technological
advancements that can support the intensified exploration of marine resources. In addition,
the implementation of the Marine Spatial Planning EU Directive taken in conjunction with
the newly established UN strategy on the “Decade of Ocean Science for Sustainable
Development (2021-2030)”, which calls for adaptation strategies and science-informed
policy responses to global change, facilitate this “seascape” of IMBBC activities and bring
new opportunities for research and know-how, and goods and services either developed or
under development by the institute. Integrative approaches for biodiversity and
environmental health assessment, the diving tourism industry, offshore multi-use platforms,
bio-prospecting for natural products from marine organisms, as well as the design of new
marine integrated observatories give IMBBC an advantageous position from which to thrive
in the future.

3. Establishment of a fully operational Research Infrastructure (R1) node: By leading
the National Research Infrastructure (RI) “Centre for Marine Biological Research, CMBR”
and participating in several other EU and national RIs (see Section 3.5 Partnerships and
Strategic Alliances), IMBBC is currently organizing the access of users to its facilities and
services. It will soon become a fully operational RI node with an approved access policy
and governance plan, and services and products tailored to the needs of the users, accessible
through a single web portal. In this way, IMBBC is expected to increase its contribution to
the scientific community and attract revenues, which will be directed to the sustainability of
its infrastructure and the enhancement of its research activities. Furthermore, the institute
has the advantage to be integrating the development of infrastructures needed for the four
EU and national RIs in which it participates, in its single core facility. This will produce a
multiplier effect by the use of the same human resources and infrastructure to addresses the
needs of multiple users.

4. Development of more integrative and collaborative research: At the global scale,
activities on marine biodiversity and ecosystem research are moving at pace towards more
integrative approaches combining the conventional (e.g. taxonomy, ecology and
biogeography) with cutting-edge (i.e. -omics) disciplines. This places the research and
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innovation activities of the institute at the forefront of novel approaches, such as ecosystems
biology. Moreover, IMBBC operates in the Eastern Mediterranean, an ecoregion of high
ecological importance due to its susceptibility to environmental change resulting from the
ongoing global climate change, as well as being a hot spot of biodiversity with the largest
part of its species remaining unexplored. Alterations to coastal and deeper marine
ecosystems, biodiversity shift and the introduction of non-indigenous species are ongoing
phenomena that render the specific geographic location a testbed for current processes and
future scenarios. With an operational range extending to all Greek seas (Aegean, lonian and
the Cretan Sea) and access to significant infrastructure (crewed and smaller research vessels,
remotely operated underwater vehicles and a scientific diving unit), IMBBC can extend its
role as a leader of and partner to international research initiatives towards the assessment of
change in the global oceans, as well as in the area of marine biodiscovery-bioprospecting-
biotechnology in Greece, and help to accelerate the valorization of marine biological
resources in the Eastern Mediterranean.

5. Influencing the regional and national science policy: IMBBC has an opportunity to
influence national science policy due to its active participation in the national and local
committees and councils in charge of strategy development for science and innovation.
Existing connections of HCMR both at the regional and central government level are also
excellent, and these can certainly be used to support the growth of all three institutes.

6. Stronger interactions with HCMR’s two other institutes: Recent initiatives have
created a more conducive environment for collaborative work among all three HCMR
institutes. The existence of complementary expertise and facilities, and the recent use of
genomic tools in a variety of research disciplines make collaboration among the HCMR
institutes a win-win proposition and will expand the research activities and scope of our
researchers further, promoting in this way the reputation of all three institutes.

7. Increased public awareness of the role of IMBBC: The increasing public awareness of
the importance of climate change on our lives and future prosperity along with the recent
prominence of the Blue Economy has created a great deal of interest in the marine
environment and biodiversity. The proclamation by the United Nations of the “Decade of
Ocean Science for Sustainable Development for 2021-2030” envisages considerable
advances and increased awareness of Ocean Literacy in all sectors of society, from
education and school curricula, the public at large and informed decision-makers. We shall
continue our outreach efforts to bring our research activities closer to the wider public, by
means of our website and social media posts and publications in the mainstream media. The
institute’s participation in an EU Blue school project enables us to continue to promote our
educational activities for primary and secondary students, in order to familiarize the public
with our role in studying our marine environment and producing knowledge that helps in
the sustainable exploitation of the plentiful marine re-sources of our seas. This will enhance
our reputation and encourage the support of the institute by the local and national
government.
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b. Summary of the actions to maintain and augment the scientific
excellence of the Institute

In order not only to maintain but also to augment the scientific excellence of the IMBBC, a
wide range of actions need to be taken. Those are organized under existing, as well as novel
areas that we define them as eight pillars of excellence as follows:

Strategic Plan

The formulation of a strategic plan is of pivotal importance to guide the development of the
institute. Each researcher is setting his/her own plan of developing his/her activities in a
horizon of 3-5 years, and this drives the collective effort to maintain and augment the
scientific excellence of the institute. Then, through interactions between the researchers
within and between Research Groups, discussions within the Scientific Council of the
Institute (SCI, see later in Section 2.4) and between the SCI and the director, the necessary
directions that the institute needs to take and the bottlenecks that need to be overcome are
identified. It is very important to always consider and be prepared for the diversification of
the institute’s research (always within the framework of institute’s mission and scope of
activities) with new directions to address the new global research challenges. Also, our
strategic plan should include not only research field considerations, but also research
practices (data management and availability) and actions for the improvement of personnel
performance.

Then the steps that need to be taken should be described and implemented as best as
possible, given the realities of our specific environment (country-wise and public sector-
wise). The institute’s evaluation and recommendations provided by the current evaluation
committee will assist us in assessing IMBBC’s current goals, and guide our plan based on
our success stories and expected needs of the future. Furthermore, the diversification of
research (within the framework of the scope of the institute) with new directions to address
the new global research challenges is also of importance.

Collaborations

There is no doubt, that the current research environment and funding policies encourage
collaborative work among research centers throughout Europe and the world. Therefore, a
very significant action to maintain our scientific excellence is to continue and expand our
network of collaborators. Starting from within HCMR, we need to promote collaborations
between the Research Groups of IMBBC, in order to take full advantages of the available
expertise, equipment and facilities. It is essential to build and sustain a highly collaborative
environment with continual communication among researchers. Such collaborative efforts,
could better address national and EU proposal calls. A step to this direction could be the
establishment of shared research or working facilities that bring together researchers from
the two groups (e.g. open labs and offices) to promote scientific interactions in an informal
way. Then, joining forces with the other two institutes of HCMR in proposal
preparation, will allow us to carry out the interdisciplinary research required by the larger
consortia, especially in the EU level, in domains such as climate change, blue growth,
marine biodiversity and sustainable seafood production.
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The maintenance of existing collaborations and the creation of new collaborations with
top ranking national and international research centers is of pivotal importance,
enhancing further our ability to carry our interdisciplinary research. Such collaborations
could be achieved by establishing even stronger interactions with the local scientific
community, the University of Crete (UoC) and the Institute of Molecular Biology and
Biotechnology (IMBB) of the Foundation for Research and Technology — Hellas (FORTH)
in Crete, through networking activities such as joint meetings, conferences, collaboration
and proposal submissions, teaching at both undergraduate and graduate courses and hosting
more students at IMBBC’s laboratories to address common scientific questions with in a
multifaceted approach.

There is an increased effort to carry out more genomic work in the Fish Health laboratories.
This has been approached with internal and external collaborations with groups with
expertise in the field and with the participation of staff members in online training programs
(bioinformatics). Also, active collaboration exists between IMBBC and the Industrial
Biotechnology Lab, Chemical Engineering School of the National Technological University
of Athens (NTUA) that has provided new research directions and funding (Dr. A. Gioti).
Another example is the long-term collaborations of the Environmental Microbiology Lab
of IMBBC with Prof. P. Nomikou (Department of Geology and Geoenvironment, National
Kapodistrian University of Athens) for the exploration and monitoring of the extreme
environments of the Hellenic VVolcanic Arc and the Group of Dr. N. Kyrpides (Joint Genome
Institute, Department of Energy, USA) regarding the metagenomic exploration of the
Hellenic Volcanic Arc. Also, through participating in the first long-term marine biodiversity
observation network created by EMBRC-ERIC (European Marine Biological Resource
Centre), the IMMBC is pioneering in marine biological observation. Similarly, with the
European Marine Omic Biodiversity Observation Network (EMO BON) we are
collaborating in the study of coastal ecosystem biodiversity based on a network of 16 marine
stations. This activity is also supported by our involvement in several RIs such as
BIOIMAGING-GR, LifeWatchGreece and Elixir-GR. These collaborations are essential in
maintaining and augmenting our scientific excellence.

Of great importance is the continuous collaboration with the aquaculture industry,
through the provision of services and goods (eggs, fry, disease diagnosis, broodstock
management and fish health consulting, vaccine development programs, etc.), in order to
maintain relevance on applied research directions. Furthermore, active collaboration with
the aquaculture industry has been established through common research projects. To this
direction Aquatic Biologicals SA, the first spin-off company of IMBBC (and HCMR as a
whole) has been established. The company develops and produces fish vaccines and
maintains an R&D agreement with IMBBC. Through this agreement, but also through the
participation of IMBBC in the shareholders of the company, the research group opens paths
to new research agreements with the aquaculture industry and strengthens its scientific
excellence. Also, the laboratory of Fish Nutrition and Omics Technologies of our Nutrition
and Biochemistry facilities, has a significant analytical infrastructure for the detection of
chemical substances (UPLCs- ESI MS/MS —QTOF and MALDI-TOF) and operates
according to the ISO/IEC 17025:2005 standard (ESYD -No. 1064). Through targeted
national and international cooperation in competitive RTD projects, the scientific excellence
is focusing in enhancing the links between applied research and industrial applications. This
is achieved with testing and evaluation of the nutritional quality and effects of novel dietary
ingredients, supplements and bioactive compounds on growth performance, quality and
health in fish larvae, juveniles and adults. The research excellence involves investigation
of the molecular and physiological mechanisms that underlie, control and regulate fish
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appetite, growth, fat deposition and disease resistance using novel techniques from the field
of proteomics and metabolomics.

Finally, a Memorandum of Understanding was recently signed with the Hellenic
Aqguaculture Producers Organization (HAPO) to provide support in (a) promoting of
sustainable and viable aquaculture activities, in particular with regard to environmental
protection and the reduction of environmental impacts, b) optimizing the quality of
aquaculture products, c) strengthening of consumer confidence in Greek aquaculture
products and the support of businesses in the development of mechanisms and actions to
inform consumers, d) improving the competitiveness of Greek aquaculture businesses, and
e) strengthening synergies between scientific research and business action. In the same
framework, we have also established a long-term collaboration with AB Vassilopoulos SA
—amajor Greek supermarket chain- concerning the evaluation of quality & safety of aquatic
products.

Cutting edge research and state-of-the-art methodology

IMBBC strives to conduct cutting-edge research, and employ as well as develop state-of-
the-art methodologies. To this aim the advancement of existing research directions is
needed, along with the development of new research directions with interdisciplinarity
playing a pivotal role.

For the AQUA Research Group, and in order for IMBBC to maintain its scientific
excellence, a continuous effort is needed to undertake the most relevant research for the
Greek and Mediterranean aquaculture industry. Development of new rearing methods and
technologies for the industry (automations, smart monitoring devices, etc.), use of the most
modern scientific methods to answer questions relevant to growth, reproduction and health
(omics technologies, epigenetics, etc.) and investigations for new fish species domestication
are some of the areas than we need to focus for the future. Furthermore, new research
directions could also include modeling, precision farming and automatic monitoring; the
development and evaluation of novel chronic stress indicators in fish, as well as use of novel
equipment for the determination of metabolic rate in fish, the set-up of cell-based bioassays,
and the combination of established and new methodologies and equipment, that could give
better opportunities to maintain scientific excellence and competitiveness, as well as
additional opportunities for new services/products.

Given the recent lack of infrastructure to perform in vivo trials caused by the loss of our
Agios Kosmas aquaculture rearing facilities, but also due to the increasingly stricter
requirements for animal research, we focused recently into processes that can be
implemented in vitro. For this purpose, the development of fish immune cell lines is
envisaged to provide the scientific community with new research tools facilitating the
implementation the 3Rs goals and the large-scale screening for new antimicrobials and
immunostimulating compounds.

For the MB&B Research Group, the integration of existing expertise under a
multidisciplinary framework in addressing various scientific questions has become common
practice, where traditional approaches are combined with state-of-the-art methodologies to
decipher biological aspects of various organisms. For example, we investigate the biology
of various marine sponges (Spongia officinalis) through the combination of traditional
taxonomy (e.g. morphology) and genetics, also integrating transcriptomics, metabolomics
and manipulative experiments. We also expand further not only in the sponge Phylum, but
also in the study of the adaptations of various marine species to abrupt changes -such as
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climate crisis and human mediated pressure/change- under the integrated framework of
seascape genomics involving the interaction of geneticists, ecologists, oceanographers and
GIS experts.

Also promising novel research directions are in the field of genomics and marine
biodiversity of marine fungi, mycoremediation and microbial epigenetics. This is a poorly
studied field in Greece, and certainly one worth expanding. Furthermore, new expertise on
microbial bioinformatics (comparative genomics and molecular evolution), analysis of
methylation patterns from Oxford Nanopore data, fungal microbiology and genetics will be
extremely important for supporting our research directions. We have also initiated the
creation of the first microbial strain collection from the extreme environments of the Greek
Seas for research into their value for biotechnological applications. To this effect, our
research has expanded to the deep subsurface in order to unlock the past and future of one
of the most active volcanoes in the Eastern Mediterranean, the Santorini VVolcano Complex.
Dr. P. Polymenakou is responsible of the microbiology of the ECORD-IODP mission 398,
whose objective is to acquire a better understanding on how marine ecosystems respond to
volcanic eruptions. The mission that will be carried out between December 2022 — February
2023 on the JOIDES Resolution research vessel (the acronym is short for Joint
Oceanographic Institutions for Deep Earth Sampling) is part of the International Ocean
Discovery Program (IODP). Having been studying our oceans for the past 50 years, the
IODRP is one of the biggest programs of its kind in the world.

A recent area of interest worldwide, and one that IMBBC will develop further as a research
direction is Ocean Literacy, which is now largely accepted worldwide for use in both formal
(schools, research institutes and universities) and informal (aquaria, museums,
environmental centers, etc.) education settings. To this direction, IMBBC is co-chairing the
Ocean Literacy Working Group of the European Global Ocean Observing System
(EuroGOOS), is a founding member of the Mediterranean Working Group of the European
Marine Science Educators Association (EMSEA), and also a founding member organization
of EU40cean Coalition and Platform, in collaboration with the Department of Primary
Education, Democritus University of Thrace, and a member of EMBRC Communication
Panel.

Finally, although applied research is a prime focus of IMBBC, especially of its AQUA
Research Group, we also believe that IMBBC will benefit from giving a stronger emphasis
on fundamental research, which will allow us to broaden our options of funding calls e.g.
from Pillar 1 “Excellent Science” of Horizon Europe (ERC grant, MSCA actions and
Infrastructure).

Institute visibility

An important action to maintain and augment the scientific excellence of the institute is to
increase its visibility through scientific publications in Q1 scientific journals with a high
impact factor, research dissemination in workshops and conferences, education and
teaching, and increasing public awareness.

To this effect, a large number of IMBBC’s personnel teaches in both undergraduate and
postgraduate university courses and supervises students of all levels (BSc, MSc and PhD)
from Greece, Europe and the world, who undertake their Thesis or Dissertation research, or
practical training internships in our facilities. Also, IMBBC personnel participates in the
most important international conferences, while dissemination and public awareness is
conducted through specialized actions and citizen science projects.
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Infrastructure maintenance and upgrade

IMBBC possesses valuable infrastructures and equipment that put it at the forefront of
marine research. In order to maintain and improve its position, the maintenance and upgrade
of its existing equipment along with the purchase of new equipment when deemed necessary
is of great importance. Therefore, several proposals are being submitted in order to increase
the funding of our research activities and to maintain and purchase equipment. This is
necessary because, unfortunately, there is no provision in the State-provided budget for
maintenance and upgrading of our facilities and equipment, so this responsibility is born by
the researchers themselves. More details as to this important restriction in our research
capacity is provided later in Section 1.4c, under Infrastructure.

IMBBC has built a High-Performance Computer (HPC) named “Zorbas”. Up to date,
IMBBC and “Zorbas” focus mostly on non-model organism Next Generation Sequencing
data analysis, environmental -omics and large-scale ecology and biodiversity data analysis.
Funding for establishing the IMBBC HPC has been received by the MARBIGEN (EU
REGPOT) project, LifeWatchGreece and CMBR (Centre for the study and sustainable
exploitation of Marine Biological Resources) and some Research Infrastructures (ESFRIS).
Hardware upgrade and maintenance (see HPC related explanation in Section 1.4c, under
Infrastructures) is an extremely important factor for maintaining and also augmenting
IMBBC’s bioinformatics capacity and potential to expand its activities.

With regard to Marine Biotechnology and Bioanalysis, the acquisition of a cutting-edge
High-Resolution Mass Spectrometry (HRMS) system would offer tremendous potential to
augment scientific excellence of IMBBC not only in the exploration/understanding of
marine life, but also in the discovery/exploitation of value-added marine-derived products.
An HRMS platform dedicated to metabolomics analysis will complement our already
established research capabilities in marine genomics. More importantly, it will help to
establish a core of excellence focused on metabolomic phenotyping and bioprospecting of
marine biological resources.

Increase space availability and allocation

An important aspect for a fruitful and collaborative environment is space availability, i.e.
having enough office and laboratory space, so that new staff and new equipment can be
hosted and have enough space for laboratory work especially in delicate and contamination
sensitive/prone cases. Due to the significant expansion of IMBBC, but also the loss of lab
and office space after moving from our Agios Kosmas facilities, the construction of new
buildings and aquaculture rearing facilities is critical. Fortunately, we have acquired
funding for new buildings both in Crete and Anavyssos, and once these are put in operation,
they will enhance our research capacity and enable us to continue develop and maintain our
scientific excellence (See more in Section 1.4c, under Infrastructure).

Improve administration and financial management

The improvement of the administration and financial management of HCMR is of crucial
importance for the center’s continuity and existence, as well as its interactions with foreign
bodies, such as national and international universities and research centers, and finally for
the center’s research potential. Although not fully dependent on HCMR itself, but mainly
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on the State’s laws and the supervising ministry’s administration, there are things than could
and should be changed by the administration of HCMR, in order to improve the working
environment and effectiveness/efficiency of our research staff and reduce bureaucratic
obstacles. You can see more on that aspect in Section 3.a Policies and practices for
financial management.

Personnel recruitment, competency and improvement

Personnel recruitment in the form of researchers, post-docs and permanent staff of particular
expertise in accordance to the institute’s strategic plan is extremely important given the
current personnel’s age and in order to support novel directions and attract funding. Some
of the expertise that is currently missing from the IMBCC and we feel it is fundamental for
accomplishing its mission include quantitative genetics and genomics, phytoplankton
physiology and biomass production, and stress physiology of fish.

Besides the recruitment of new personnel, an action of great importance is the state-of-the-
art training for all personnel. Continuous training in new techniques and modern
methodologies (e.g. participation in conferences, workshops and training of new techniques)
will enable the maintenance of high profile of the existing research and technical personnel
by continuous knowledge updating.
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c. Needs and assumptions for carrying out the envisioned plan

IMBBC has produced significant new knowledge in the area of marine biology, genetics,
genomics, biodiversity and aquaculture. Some have direct relevance to practical
applications, such as fisheries management, conservation policies and of course the
aquaculture industry. The institute has embraced the new tools and opportunities that come
with Next Generation Sequencing technologies, and has developed the bioinformatics
expertise and hardware capacity necessary to undertake, manage, analyze and interpret the
massive data quantities that result. The ever-decreasing sequencing cost together with the
ever-broadening application spectrum, such as environmental DNA biodiversity
monitoring, ensure the ongoing data avalanche is not only here to stay, but also to increase
further. Therefore, an important need is that of finding a way of infrastructure maintenance
and upgrade, as well as purchase of new equipment, when necessary, along with the
recruitment of new researchers and support personnel. Unfortunately, public funding for
facility maintenance and equipment purchase is scarce (if at all), and we need to find other
ways to ensure the sustainability of our research activities, beyond competitive grands. This
will allow IMBBC to function in a more independent way and progress in accordance with
a strategic plan/framework.

- Infrastructures
Maintenance and upgrade of facilities

The institute is facing two major problems in terms of infrastructures. The first one is the
loss in 2019 of the entire laboratory and office building, and the aquaculture facilities
we had in the area of Agios Kosmas (Athens), due to the reclaiming of the area by the State,
in order to develop it commercially. These facilities served seven permanent researchers
working in the areas of nutrition, fish health and welfare, biomarkers and final product
quality (AQUA), and included fish rearing facilities -also containing a challenge facility-
for their experiments, a feed production facility with a twin-screw extruder and state-of-the
art analytical laboratories. As a result, all the labs moved to the existing HCMR
headquarters in Anavyssos (Attica), but all the fish rearing facilities have been lost! As
a consequence of this loss, a significant part of IMMBC’s research activities has been
compromised and funding was reduced. The researchers based now in Anavyssos have been
almost 3 years without any fish rearing facilities and are struggling to find alternatives to
accommodate the experimental trials included in National and EU research programs.

Fortunately, plans are currently being made and funding has been acquired for the
construction of a new Aquaculture building with Recirculating Aquaculture Systems
(RAS)-based rearing facilities (Master Plan 1). This facility will be used for research in
the area of nutrition, health and welfare, biomarkers and final product quality. So, the
continued operation of the AQUA laboratories based in our Anavyssos campus depend on
the timely construction of this facility. The many bureaucratic obstacles in obtaining the
building permit for the planned facilities in Anavyssos need to be overcome -at times with
a political intervention- so that the building construction phase can at last begin. Such
facilities are indispensable in order to attract funding towards the applied research fields
important for the development of the dynamic Mediterranean aquaculture sector. A
relocation to the new building in a space similar to the initial would facilitate its flawless
operation. Also, the re-establishment of challenge facilities for parasitic infections is also
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extremely important for our research and it is going to be an integral part of IMBBC’s new
facilities.

The second problem relates to maintenance and upgrade of our existing facilities in
Heraklion, Crete. IMBBC has significant fish rearing facilities there, enabling it to carry
out research at all developmental stages, and provide results that are relevant and can be
quickly adapted to the Mediterranean aquaculture industry. In the AQUALABS facilities
of IMBBC in Crete, fish of different species and life stages are reared for all the experiments
relating to reproduction, larval rearing, nursery, behavior, physiology, reproduction,
nutrition and fish health work carried out by the AQUA Research Group. The facilities
were built in the mid 2000s and there is now a need to carry out an extensive maintenance
(pipe cleaning, repair, plasters, frames, painting, insulation). More urgently, there is a need
to upgrade the sea water supply and treatment system of IMBBC, as the original structure
iIs now more than 15 years old, with almost no upgrading since. The sea water borehole
supply system presents problems both with water quantity and quality, and we are now in
the process of drilling new boreholes (wells) to supply the AQUALABS, that are having
more and more experiments planned in the recent years, due to the loss of the rearing
facilities of Agios Kosmas, Attica in 2019. Also, there is a need to convert the broodstock
rearing facility and the weaning area to RAS, in order to enhance the rearing conditions of
the fish, enhance biosecurity of progressively more valuable, selected breeders, and to
develop new rearing procedures for commercial rearing facilities.

Some of the above issues regarding the necessary infrastructure for IMBBC will be
addressed with the funding we have acquired through the Recovery and Resilience Fund
(RRF) of the EU. Under the government plan for the CREATION, EXPANSION &
UPGRADE OF INFRASTRUCTURES OF RESEARCH CENTRES (General Secretariat
for Research and Development), an amount of € 22,151,000 (plus VAT) has been
committed for projects concerning RIs of HCMR. Of these funds, € 5,670,000 (plus VAT)
will be used for the construction of a new 3000-m?® office and laboratory building in
Anavyssos (Master Plan 1) in order for HCMR to continue fulfilling its research objectives,
because of its removal from the facilities it had been granted in Agios Kosmas, Attica, and
because of its continuous development course.

Also, the sum of € 1,667,000 (plus VAT), will be used for the construction of a building
and equipment needed for the treatment of sea water (Master Plan 1) from the existing and
new pumping wells at the HCMR facilities in Crete. This will significantly upgrade the
biosecurity and quality of the water used for the rearing of the marine organisms that are
bred and studied there. In addition, the money will be used for the procurement of RAS for
broodstock maintenance, which will ensure absolute biosecurity in the management of
genetically selected breeders to avoid their loss from pathogenic organisms.

Finally, another € 6,350,000 (plus VAT), will be used for the construction of a new 2,500
m? office-laboratory building in Crete (Master Plan 2) that will serve the whole HCMR,
but it will also include a “Culture collections” facility, mainly of microscopic organisms
for advanced biotechnology applications for the exploitation of marine biodiversity. The
procurement of equipment for the culture collections facilities, cryopreservation, data center
and laboratory equipment, has also been included. All the above buildings and facilities are
expected to be completed by 2026, but for the time being -and since 2019- the institute is
operating under severely limiting conditions.
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Master Plan 1. Additions to the Anavyssos, Attica HCMR facilities with the inclusion of
a new Aquaculture rearing facility (800 m?) and a new office/laboratory building (3,000
m?).
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Master Plan 2. Additions to the Thalasssokosmos, Crete HCMR facilities with the
inclusion of a new Sea water treatment and pumping station (200 m3/h) and a new

office/laboratory building (2,500 m?), that will include a “Culture Collection” facility.
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Significant maintenance needs to be done also at the Pilot-scale net pen aguaculture
facilities that IMBBC operates in Souda, in the western part of Crete. For example, the
anchoring system, boat engines, warehouse and cages need
maintenance/update/replacement due to aging while, feeding system needs improvements.
There is a need for network maintenance and improvements

IMBBC has gone the extra mile for more than a decade now and established an HPC facility
to support its tens of projects requiring data computation and data production. Beyond the
hardware, a dedicated team of scientists and system administrators
(https://hpc.hemr.gr/people/) guarantee the smooth function of the system and provide user
support and training. The HPC accommodates more than 200 state-of-the-art pieces of
software. Supported types of analysis include: non-model organism next-generation
sequencing data, environmental -omics, and up-to global scale biodiversity and ecology data
crunching. While building such a facility takes an incrementally significant effort, double-
digit longevity cannot be foreseen unless maintenance actions take place. “Maintenance”
includes technical hardware (e.g. super computer components) renewal, as well as
continuous software upgrade, and long-term contracts with expert personnel, as well as life-
long training.

The Underwater Biotechnological Park of Crete, our open-sea experimental
infrastructure in adjacency to IMBBC is an important testbed for field experiments,
monitoring and studies. This facility hosts a seafloor observatory monitoring environmental
parameters and some long-term experimental cultivations of invertebrates. It constitutes a
facility with tremendous potential in basic and applied research, development and transfer
of technology as well as education and training. In order to maintain this facility and the
experimental settings it hosts besides the maintenance and upgrade of its equipment, both
scientific and technical personnel is needed on a permanent basis. Related to that, but also
involved in a multitude of projects, our Scientific diving unit is essential for direct access
to natural marine habitats and biodiversity. Keeping this infrastructure maintained and
updated to cover and expand our operational range, while at the same time ensuring safety
procedures are followed, is of pivotal importance.

A new promising research direction at its onset in IMBBC is that concerned with the
exploration and exploitation of the diverse marine organisms available in the
Mediterranean. From these organisms, it may be possible to develop new products, and
marine microorganisms are viewed as a promising and sustainable source of bioactive
molecules. Upgrading the already existing facility for the culture of microorganisms at
small (culture room/chambers, inverted microscope, turbidostats) and medium scale
(photobioreactors, apparatus for collecting biomass) is a necessity.

Office & Laboratory Space

Additional office and laboratory space, needs to be secured for the permanent researchers
and the hired technical staff, but also to be able to host visiting researchers and students,
that spend time at IMBBC, from a few months to a few years, when they undertake their
internships, postgraduate research, or collaborations with joint research projects.

One of our facilities that faces an overcrowding problem is the Genetics and Molecular
Biotechnology Laboratory. The problem is particularly evident during the periods that
students are hosted. Then it becomes extremely difficult for anyone working in the lab, to
have adequate bench space for undisturbed and high-quality work. Moreover, such an

Institute self-evaluation 2018-2021 36


https://imbbc.hcmr.gr/infrastructures/facilitiesimbbc/pilot-netpen-aquaculture-farm/
https://imbbc.hcmr.gr/infrastructures/facilitiesimbbc/pilot-netpen-aquaculture-farm/
https://imbbc.hcmr.gr/infrastructures/facilitiesimbbc/high-performance-computing/
https://hpc.hcmr.gr/people/
https://imbbc.hcmr.gr/infrastructures/facilitiesimbbc/underwater-biotechnological-park/
https://imbbc.hcmr.gr/infrastructures/facilitiesimbbc/scientific-diving-unit/

L

e i MBBC

E & KE®@E

overloaded workspace involves the risk of contamination. Furthermore, new laboratories
dedicated for eDNA analysis will support this relatively new research direction of IMBBC.

Maintenance and upgrade of equipment and purchase of new ones

Provisioning for the regular maintenance and upgrading of highly specialized and expensive
laboratory equipment, needs to be secured and regularly funded, a cost which is usually not
covered by the research programs, in order to avoid losing already implemented investments
in infrastructures and facilities. There is also a need to purchase new analytical instruments,
in situations where the old ones have reached the end of their life, e.g. Protein Analysis
Instruments, Western Blot Imagers, Cell Counters & Viability Analysis Systems. Also,
special systems equipped with new tanks and recording systems to study the behavior of
marine organisms is important.

The HPC hardware maintenance and upgrade on a 5-year-cycle plan is needed since the
equipment’s default warranty usually lasts for up to three years, it could be extended to 5
or, in some cases, to 7 years; however, after 7 years most pieces of equipment receive no
further support and are considered as having reached the end of their lifetime.

There is a need for upgrading the microscopy equipment at the Aquaculture Microbiology
Laboratory, since all microscopes are good for basic routine work but are outdated when it
comes to obtaining high quality pictures needed for publication purposes. This could be
centrally organized for the Institute (e.g. designated microscopy unit).

Equipment of strategic importance is needed in order to further enhance the research
capacity of HCMR (Novel RAS systems for fish rearing, TOF upgrade, extruder support
through appropriate building infrastructure, etc.).

Upgrading the existing Environmental Microbiology Laboratory equipment (i.e. Class Il
Biological Safety Cabinets, incubators, microscopes and stereoscopes), purchasing and
installing Sterilizable Bioreactors and Fermenters of different volumes for valuing the
IMBBC microbial strain collection in industrial application is necessary.

Current advances in underwater technology such as small and affordable remotely operated
vehicles and diver propulsion vehicles can allow the expansion of our research in the field
of invertebrate marine biology to the mesophotic zone, an environment that remains
understudied worldwide and particularly in the Eastern Mediterranean and is proven rich to
new biodiversity, often with significant ecological or biotechnological interest.

- New Researchers and Support personnel

At IMBBC, the vast majority of the scientific and technical staff consists of temporary,
on-contract personnel (>70%, see Section 2.5 Personnel) hired from monies from
competitive grants, contract services and the small economic activity of the institute (i.e.
Souda net pen aquaculture facility). Research funding in Greece does not have a steady
flow as Calls for Proposals follow cycles and the response of the funding agencies in
evaluating the scientific and financial reports of the projects is very slow. As an example,
the mid-term report and financial statement of the project MAGIATIKO-KOTIGIAMA
(GSRT-EPANEeK) was submitted in March 2021, and as of today (28/3/2022) the evaluation
process has not been completed, and we do not know when the second budget installment
will be given to us, while the project finishes in June 2022! Meanwhile, work must be done,
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deliverables submitted, personnel paid and consumables purchased. These problems of the
Greek research funding system, result in severe cash flow problems for the institute and
center, and it is very difficult to maintain our contracted personnel, even though
significant effort and money have been invested to train them. For example, all the
technical work in the Bioanalysis and Biotechnology Lab is carried out by non-permanent
staff. Such technicians receive extensive training in order to acquire all necessary
knowledge/skills and become capable of applying delicate lab protocols for the analysis of
various biomolecules in complex biological extracts. This expertise may be lost every time
the contract of the technician is over, if a new research project is not acquired. The specific
laboratory requires at least one technician (Biologist or Chemist) on permanent contract to
support current needs and help extending the turnover of provided services within and
outside IMBBC.

Therefore, it is imperative that we convince the State to (a) provide more permanent
positions for scientific and technical staff for the research institutes and center,
according to their performance over the years in attracting competitive grants and/or (b)
provide some long term funding projects (5-7 year) ,which will be renewed again based
on the performance and excellence of the institute, and will cover some of the permanent
research activities that take place, such as regular marine sampling campaigns, maintenance
of fish broodstocks of different species to provide eggs and juveniles for our aquaculture
research, maintenance and upgrading of our HPC (Zorba), as well as the DNA sequencing
facility and the analytical instruments for feed and nutrient evaluations.

There is a need for new researchers to be recruited, both in existing research directions
(e.g. nutrition, larval rearing, reproduction, etc.), but also for new directions that are
becoming important in recent years (RAS technologies, smart aquaculture, microalgae
production, etc.). Unfortunately, the institute has no ability to recruit new researchers
and depends on the Ministry of Development & Investment to allocate new position(s).
Moreover, the current group of researchers is aging, and unfortunately most of them will
not be substituted when retired. Of the 25 permanent researchers of IMBBC, only 10 hold
what is considered an “organizational” position (outlined and accounted in the Presidential
decree establishing the HCMR), which allows the institute to recruit a new researcher once
someone is retired. This means that once the other 15 researchers retire, their positions
will cease to exist and no new researchers will be recruited. Thus, any further delay of
the ministry to announce new positions will greatly compromise the future of IMBBC’s
research and vision, as described in Threats. Furthermore, some research directions have
no permanent technical and scientific support personnel, operating only with post-doctoral
staff under contracts for the period of project implementation. These personnel (trained to
perform specific tasks) often change jobs creating delays and additional cost for the institute.
For the work carried out in the Production Technologies research direction, four
research positions are needed, a researcher for precision farming (image processing,
welfare assessment), a researcher for modeling (physiological modeling tools development),
a specialized research scientist for algorithm building, data management etc. and a
specialized research scientist or research technician for hatchery management. Also, there
is a need for new research position at the in the rapidly growing field of Fungal Biology
and Biotechnology and new personnel to support the microbial strains collection and
metagenomic analysis of the extreme environments.

As mentioned above, we need to acquire more support personnel, since of the ~70 staff
scientists and technicians of IMBBC, 53 are under temporary contracts and, therefore,
depend on the research funding acquired by our researchers. In addition, most of the
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permanent staff do not hold “organizational” positions, and -as the situation was described
earlier for researchers- their positions will cease to exist once they retire. So, an adequate
number of permanent support personnel is necessary for the efficient function of the
research structure. Furthermore, there is a significant number of very experienced young
researchers with highly recognized expertise which are being employed for several years
(>10-15 years) under non-permanent contracts and insecure employment terms. In order to
avoid losing these well-trained personnel, it is necessary to replace each position that is lost
due to retirement of older personnel, as well as to create new positions in existing and new
scientific fields, which are continuously and dynamically evolving. Such actions will ensure
future competitiveness in the world-wide research field and the long-term viability of the
Institute. Similarly, the Fish quality and safety direction lacks a permanent technician
to oversee the taste panel activities. Given the fact that very specific knowledge and
operational procedures are required and that its use has strong time-schedule fluctuations it
is difficult to keep it operational. Its operation is based on a contract-person that at times is
inadequate to cover the whole work load and sometimes has workload that cannot cover its
contract.

Also, permanent positions are needed for operating the DNA sequencing platform and
specifically to unclog next generation sequencing pipeline. The research direction of
bioinformatics supports a great number of research projects and needs, but lacks
permanent technical staff. This leads to higher risk of not completing successfully the
relevant projects rendering the recruitment of bioinformaticians to conduct analysis of
accumulating NGS/omics data highly desired. A new permanent researcher position in
Quantitative Genetics/Genomics is needed to assist the broader Greek industrial needs and
modern trends in the fields of selective breeding and genomic selection. Today, there are
only two professors with this profile in Greece (at Patras and Thessaloniki). Biodiversity
research at IMBBC needs to be strengthen by opening positions for new researchers, and
facilitating collaboration with collaborative university faculty members (the administrative/
bureaucratic procedure is still unclear and time-consuming).

Establish employment conditions to attract highly qualified personnel. For example, in
order to keep the HPC system administration and the information technology and
communication team, and given the private sector competition, offers must be made as
attractive as possible, e.g. with long-lasting contracts and career development working
conditions. Researchers would preferably have an interdisciplinary background as to drive
cross institute research themes (e.g. oceanography and molecular biodiversity). Some
desired expertise includes data scientists, data analysts capable of handling and carrying out
statistics analysis on large scale data. Furthermore, data stewards and data curators to assist
(a) properly-metadata-annotation data sharing (e.g. via deposition with public databases),
(b) promote open data practices (c.) enrich, mobilize and share existing IMBBC datasets.
Of great importance is the recruitment of a number of Project Administrators with a
scientific-background to support a small number of projects each e.qg. the hiring of personnel
aware of scientific practices (e.g. laboratory work) and with administrative/management
skills could help bridging communication gaps between administration and scientists, and
among administration departments (especially on specific project needs such as contract
duration, salary level and renewals).

Increasing our personnel focused on Ocean Literacy activities and relevant research
will allow improved monitoring of impact and expansion in reach. Promotion of Ocean
Literacy will further help to empower citizens of diverse societies and cultures to use their
acquired knowledge of the ocean and awareness of ocean-related issues to communicate
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about the ocean in a meaningful way and make informed decisions for their lives that will
impact on their future wellbeing.

The Aquaculture Microbiology laboratory is supported by two permanent staff members
(one researcher and one technician). Most of research and technical work is also supported
by students at both graduate and postgraduate level. Some of the students have gained
significant experience and have become essential members of the team. There should be a
provision that in exceptional cases, students following the completion of their studies
can remain at the Institute with a fixed contract even when resources are not available
at the laboratory. These positions can be financially supported by the Institute following
expression of interest by the scientific responsible of each lab and thorough evaluation of
the application by a designated committee of the Institute considering the overall research
strategy.

- Other

Recently, a new law obliges all public research institutes to abide by the financial
management rules of the central government of the State. Unfortunately, these rules provide
no flexibility and are not suited for the type of work done by research institutes, that have
variable activities, unforeseeable changes during the course of just a few months in
implementing a research project. Research, by definition, cannot be performed under
restricting regulations and strict scheduling, and a high degree of flexibility must be ensured.
Deviations from the “initially approved plan” are the rule in research, since the nature of
our work is to search and test new methods and technical solutions. So, it is extremely
important that the State realizes this and make some amendments to these laws, so that some
activities of the research institutes will be excepted from the strict central government
bureaucracy.

There should be plans for continuous training of personnel and young researchers to state-
of-the-art methodologies and new policies and procedures. One area that must be set as a
priority is data management practices. Also, more effort must be made in promoting
communication actions with the public, but also the scientific community and funding
agencies, as we believe this would increase our exposure and improve our reputation,
making it easier for us to attract future funding or support.

Institute self-evaluation 2018-2021 40



Hemr )] gl

2 Organizational Structure
2.1 Institute Organogram

Director
IMBBC
Scientific
e
(Heraklion and Anavyssos)

| Design & Multimedia [
" 1pport (web and scial medis) |

I 1
Research Group Leader Research Group Leader
Marine Biology & Biotechnology (MB&B) Aquaculture (AQUA)

According to the Presidential Decree for the establishment of the ICMR, the “Director” is
the head of each Institute. The Director of an Institute is appointed by decision of the
Minister of Development and Investment. The selection procedure and his/her
qualifications are provided for in Articles 14 and 16 of Law No. 4310/14, and is done by a
seven-member independent committee. The position of the Director of the Institute is full-
time with a four-year term (and a maximum of two terms after going through the same
selection process again), although he/she may perform research tasks in the same research
center.

The Director of the Institute has the following duties, which are specified in the Internal
Regulations of HCMR:

o) Supervision of the services and staff of the institute,

b) Responsibility for the operation of the institute, preparation and submission of the
Institute's research and development program to the HCMR Board of Directors, preparation
of the annual budget, and convening of the Institute's Assembly,

c) Participation in the Board of Directors of HCMR, the decision-making body of the center.

The Scientific Council of the Institute (SCI, see later section) is an advisory body to the
Director on all issues relevant to the Institute and supports the Director in his duties. AS
mentioned previously, IMBBC has two Research Groups (referred to as Sectors, or “Topeic”
in Greek): the MB&B and AQUA Research Groups. Each Research Group is then
separated into a number of Research Directions that operate a number of Facilities, which
in turn may have a number of different laboratories.
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2.2 Research Groups
Marine Biodiversity and Biotechnology, MB&B

The MB&B Research Group carries out research in the fields of genetics/genomics,
bioinformatics, bioanalysis and biotechnology, marine biodiversity, and marine ecology and
ecosystem management. More specifically, our research focuses on a) population genetic
and genomic studies to assess stock structure of commercial fish species, genetic diversity
and connectivity of species of interest, and to study the genetic basis of adaptation in new
environments, b) aquaculture genomics for the development of molecular markers and
genetic tools for genetic maps, and Quantitative Trait Loci (QTL) analyses and parentage
analyses for breeding programs in the industry c) functional and comparative genomics and
d) development of bioinformatic pipelines. We also employ current approaches to assess
biodiversity and ecosystem functioning in the marine realm, integrating field observation,
documentation and collection, taxonomy, experimental
setups, genetics/genomics and modeling.

During this period, MB&B had 12 permanent
researchers, 33 staff scientists and technicians, 15 post-
doctoral researchers, 3 PhD students on contract out of a
total of 14 PhD that carried their Dissertation research
at IMBBC, 26 MSc students carrying their Thesis research
at IMBBC and had a total of 81 undergraduate students >
doing their Thesis or BSc/MSc students doing their practical training at our laboratories.

Aquaculture, AQUA

The Aquaculture (AQUA) Research Group carries out research in the fields of fish biology,
reproduction, ethology, nutrition and metabolism, and pathology of all developmental stages
(larvae to harvestable size), and final product quality improvement and evaluation. Beyond
the widely farmed species in the region (European sea bass and gilthead sea bream), we
have always put great emphasis on species diversification (e.g. red porgy, common dentex,
sharpsnout seabream, shi drum, meagre, greater amberjack, Atlantic bluefin tuna and
wreckfish), in order to develop a profitable and sustainable aquaculture industry. In
collaboration with MB&B we also work on the genetics of already cultured or potentially
cultivable aquatic organisms and the use of genetics and epigenetics to develop improved
strains and broodstock management methods. Work also focuses on the improvement of
production methods and the development of smart farming systems.

During this period, AQUA had 13
permanent researchers, 35 staff scientists
and  technicians, 4  post-doctoral ®
researchers, 4 PhD students on contract out &
of a total of 16 PhD that carried their [
Dissertation research at IMBBC, 19 MSc
students carrying their Thesis research at
IMBBC and had a total of 39
undergraduate students doing their Thesis ===
or BSc/MSc students doing their practical training at our Iaboratorles.
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2.3 Research Facilities and Support Units
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Snap shot of the Research Facilities and Support Units of IMBBC as outlined in the website
of the institute (https://imbbc.hcmr.gr/infrastructures/facilitiesimbbc/). The left column
presents the facilities that support mainly the AQUA Research Group, and the right column
those that support mainly the MB&B Research Group.

IMBBC operates a wide range of state-of-the-art facilities for Aquaculture, Genomics,
Marine Ecology and Biodiversity, which form part of European and national RIs. These are
available not only to internal (both IMBBC Research Groups and the other two HCMR
Institutes) but also to third parties from academia and industry. Below is a general
description of the facilities with links to the respective web sites of the infrastructure,
services and personnel.
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Broodstock management - HERAKLION (Dr Constantinos C. Mylonas)

The facilities include tanks of various volumes (3 x 35 m3, 7 x 15 m?, 2 x 10 m3, 8 x 5 m®
and 14 x 2 m®) for the maintenance of breeders of different species. All but the smallest
tanks can operate either in flow through or recirculation mode, and are equipped with
temperature and photoperiod control using LED lights. The species maintained include
European sea bass, gilthead sea bream, shi drum (Umbrina cirrosa), meagre and greater
amberjack. Eggs are maintained in temperature-controlled egg incubators, and larvae can
be maintained until the end of yolk absorption.

A wet lab is used for the sampling (blood, gonadal biopsies and tissue extraction) and the
initial evaluation of gamete and egg quality obtained from various experimental and
production broodstocks. Light compound and stereo microscopes are used to evaluate the
quality of oocytes, in order to monitor the stage of oogenesis and select females for
hormonal spawning induction. A computer assisted sperm analysis (CASA) system is
available for the evaluation of sperm quality, looking at sperm motility characteristics.

Supporting the facility is an analytical laboratory equipped with a variety of equipment for
the study of reproductive biology and endocrinology. Hormonal analyses are done using
ELISAs, and include the sex steroid hormones, gonadotropins and gonadotropin releasing
hormone agonists (GnRHa). Histological evaluations are done using methacrylate resin and
various stains. Controlled temperature incubators are used for the evaluation of egg and
larval quality using the micro-titre plate method. A spectrophotometer is used to monitor
water quality in the broodstock tanks. The lab is also equipped for the production of
polymer-based, controlled-release devices for GnRHa, used for the induction of spawning
and enhancement of sperm production (EVAc implants and PLGA microspheres).

Very limited research is undertaken by other institutes or universities, since maintaining
breeding populations requires many years of rearing, and it is not easy to accommodate
requests for research from outside users, unless they are partners in our own projects.

Pilot scale hatchery - HERAKLION (Dr. Nikos Papandroulakis)

A pilot scale facility for larval rearing is operated at the institute, including a plankton
production unit. A Mesocosm hatchery, applying semi-intensive methods, with 6x40 m3
tanks, together with an intensive hatchery with closed water systems, 8 of 2x0.5 m? tanks
and 3 of 3x2.0 m? tanks, are available. Feeding is performed using an automated system
developed at the lab. A pre-growing zone with 18x10 m? tanks is included.
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The facility serves for the definition of species-specific hatchery methodologies, the feeding
requirements, and the optimal environmental parameters (light, temperature, tank
hydrodynamics, etc.) for the larvae. The effect of the larval rearing conditions on the
subsequent performance of the fish represent a major objective of the activity.

The facility is used for experimental larval rearing by the Biology Department of the (UoC),
for training students and Thesis implementation. It is also part of the European Research
Infrastructure AquaExcel (https://www.aquaexcel2020.eu ).

Phyto- and zooplankton production - HERAKLION (Drs. Nikos
Papandroulakis & Frédéric Verret)

This is a dedicated live food chain production laboratory producing microalgae, rotifers, and
Artemia spp., mainly for the larval rearing experiments and operations of the AQUA Group.
More recently, research is also taking place in the area of diatoms, a prominent group of
unicellular eukaryotic microalgae producing a wide range of natural compounds including
various pigments (e.g. fucoxanthin and carotene) and lipids (e.g. polyunsaturated fatty
acids) with increasing demand in the cosmetic, nutraceutical and aquaculture industry.
Different diatom species are cultivated including well established species with high
potential in compounds production, but also local species isolated during sampling
expeditions in various Greek seas and coast with the aim to mine and exploit the local diatom
natural diversity.

Microalgae for the larval rearing experiments are produced, starting from pre-cultures, in
classical plastic sacks or in

photobioreactors at high density

cultures (200-300 million cells ml- =
1. Vertical-tubular and flatbed ' e
reactors are used. Currently there
are 1 flatbed reactor of 1200-L and 1
Vertical-tubular of 1800-L (dark .
phase included). The
photobioreactors use natural light,
taking advantage of the conditions
in Crete. A local strain of marine
Chlorella spp. is mostly used
although Tetraselmis spp. or T-Iso
are also cultured.

o petaE AN - T PO PRSI N A
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Zooplankton, both rotifers (Brachionus spp.) and Artemia_s-p_p. are produced at an industrial
scale with standard techniques. Two rooms, with controlled water temperature, are used,
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with 12 tanks for the rotifers (8x1.6 m2 for culture and 4x0.8 m2 for enrichment) and 10 for
the Artemia (3x0.5 m? for the hatching of cysts and 7x0.8 m? for culture).

Diatom cultivation is undertaken at two levels. At the first level, diatoms are cultured in a
recently build and dedicated culture room under controlled light intensity and photoperiod,
controlled temperature, and in near-axenic condition. In this environment, small volume
cultures (i.e. 30 mL) of all the available strains are replicated every month and constitute
the diatom culture collection. In addition, large active cultures (300 mL - 10 L) are
undertaken to conduct molecular and biochemical analyses aiming to determine their
qualitative and quantitative potential in compounds production and characterize the
evolution and activity of their biosynthetic genes and pathways. In the future, strains
presenting high potential in compounds production will be selected for cultivation in large
photobioreactors as described above for Chlorella and Tetraselmis. In photobioreactors,
diatoms are cultivated in non-axenic condition under natural light and relaxed temperature
control in order to facilitate and optimize the cost-efficiency of their production.

The facility makes available
biomass and samples of different
species cultured at the Biology
Department of the UoC, the
Pharmacy Department of the
National and Kapodistrian
University of Athens and
laboratories at the Agricultural
University of Athens.

The first level of diatom
cultivation is open to external
users presenting a minimum
expertise in microalgae cultivation
or for those aiming to gain such
expertise. Its operation has led to
the following services and uses:

e Provide diatom strains (e.g. to IMBBC researchers to assist their research projects
such as sponge feeding and antifouling experiments),

e Conduct environmental perturbation of diatom populations (e.g. for visiting
researchers from Stazione Zoologica Anton Dohrn, Italia, within the frame of
EMBRC-A+ visit),

e Provide diatom biomass to researchers aiming to assess the potential of using
purified diatom silica frustule as mesoporous particles for enzyme immobilization
and activation.

Nutrition and biochemistry - ANAVYSSOS & HERAKLION & (Drs. Eleni
Fountoulaki & Stavros Chatzifotis)

Extensive fish rearing facilities and analytical laboratories are maintained at IMBBC,
currently only in Crete (AQUALABS), with plans and funding available for a new facility
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in Anavyssos, supporting the nutrition work undertaken by five permanent staff researchers.
At the AQUALABS, the rearing facilities include:

e 44 indoor tanks (0.05, 0.2, 0.5 and 17 m®) some connected with Recirculating
Agquaculture Systems (RAS), in which the abiotic conditions are controlled,

e 6 outdoor tanks of 5 m3,

o Self-feeders connected with sensors which record the fish feeding activity,

e Digestibility tanks for the determination of nutrient digestibility coefficients for
aquafeeds and feed ingredients.

Currently, IMBBC is in the process of licensing a new indoor facility of 700 m? in
Anavyssos, where modern Recirculating Aquaculture Systems (RAS) will be built to further
support its expanding research activities.

To support the
nutrition  and
growth trials
the analytical
laboratories in
Crete are : ; v
equipped with & - |

analytical = S S ST L

equipment such as nitrogen analyser, Bomb calorimeter, Spectrophotometer, Speedvac,
Fibertec, Centrifuge, Biochemical analyser, Lyophilizer, HPLC, HPTLC, Leco protein
analyser, Spectrophotometer, Speedvac, Fibertec, Centrifuge, Biochemical analyser,
Lyophilizer.

The IMBBC analytical facilities in Anavyssos are fully equipped with the most advanced
scientific instruments for the determination of a large number of measurements in feeds,
raw materials, food additives and fish tissues. These include Spectrophotometers, Digestion
and Distillation Units (Kjeldahl method), Soxhlet, Hydrolysis system, Centrifuges, Nitrogen
analyser, Bomb calorimeter, Biochemical analyser, Fibertec, are the main instruments used
and enable us to determine the gross nutrients and various physiological responses in fish.
In addition to that, we operate modern analytical instruments such as GC-MS, GC-FID,
HPLC-MS, HPLC, HPTLC coupled with various types of detectors according to different
specific analytical needs.

Nutrient requirements such as vitamins, essential amino acids, ®3 and w6 fatty acids, fish
quality and freshness of various fresh and processed forms (fish and seafood added value
products), as well as detection of veterinary drug residues, and evaluation of fish welfare
indicators, can be performed by our specialized personnel to cover specific needs of our
collaborations with EU, national and international research projects, as well as providing
services for the aquaculture industry.
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Feed production unit - ANAVYSSOS (Dr. loannis Nengas)

In order to be fully independent in carrying out research in nutritional requirements, feed
ingredient evaluation, feed formulation and sustainable aquafeeds, we operate a feed
production unit. This consists of modern laboratory scale equipment for the production of
small batches of experimental feeds under
controlled processing conditions. The feed
line consists of a twin-screw extruder coupled
with a pre-conditioner. The system includes a
grinder, mixer and a dryer with controlled
temperature. Finally, the produced feeds can
be fat coated in a vacuum coater for efficient
and homogeneous lipid absorption. Utilising
the vacuum coater, is possible to coat any
liquid dietary supplement of interest. The
capacity of the system can reach about 30 kg B
per day of crumbles or pellets of all = == : R
commercial sizes from 1 to 5 mm. Our feed productlon unit also runs a press pellet system
for applications where the temperature during production has to be low, when using thermo
sensitive ingredients

This facility allows our researchers -as well as industrial stakeholders- to produce and test
experimental aquafeeds using different formulations, feed ingredients and processing
parameters. By using this facility, IMBBC collaborates closely with the aquafeed and
aquaculture industry either, under the framework of International and national research
programs, or through direct contracted work.

»

/" Fish Behavior - HERAKLION (Dr. loannis Papadakis)

In this facility we carry out research on the ontogeny and plasticity of the organs, the
optimization of rearing protocols and the study of different behavioral patterns. The
facilities in include some of the tanks used for the nutrition studies, and are equipped with:
e 12 indoor tanks (0.5 and 17 m?) connected with RAS,

e 6 outdoor tanks 5 m3,

e Self-feeders connected with sensors which
record the fish feeding activity,

e Cameras and video recording system which
are placed above the rearing tanks and/or in
the water column, recording fish activity,

e Oxygen monitoring and automatic
adjustment,

e Two dry labs equipped with microscopes
and PCs for video and image analysis.
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Fish Health —_~ANAVYSSOS & HERAKLION (Drs. George Rigos, Morgane
Henry & Pantelis Katharios)

These facilities are spread in both Crete and Anavyssos, and
are suitable for a full range of bacteriological, parasitological
and viral detection procedures for fish diagnosis. Pathogen
identification using a wide range of detection tools
complemented by other labs of the institute (e.g. the micro-
CT) or other collaborating labs (Electron Microscopy Lab of
the UoC). The capacity of the Fish Health group includes also
the assessment of the in vitro efficacy of antibacterial agents,
but also in vivo evaluation of herbal extracts and natural products.

The Aquaculture Microbiology lab curates a large collection of bacterial pathogens from
the Greek Aquaculture industry. Fully characterized pathogens from the lab collection are
being shared with researchers in Greece (University of Patras, Aegean University) and
abroad (University of Copenhagen, DTU, Czech Academy of Sciences) upon request for
experimental work. It is fully equipped with BSLII cabinets, cooling incubators, genetic
analyst, bioreactor Eppendorf BIOFLO 320, PCR, centrifuges, etc.

A separate histology lab with stereoscopy and digital microscopy is also included, supported
by Image Analysis processing. Histology equipment include a rotary tissue processor multi-
station (histokinette), embedding stations, rotary microtomes, water baths, slide warmer
plates, portable bench top fume hoods and staining systems.

=3 The facilities also include an intra-discipline

S Chromatography lab for the detection of veterinary
drug residues and the conduction of pharmacological
studies for determining drug kinetics. Consumer safety
is assessed here with the establishment of drug
withdrawal times coupled with other intra-lab
methodologies such as bacterial measurements,
detection of zoonotic parasites and so on.

Also, a fully equipped Fish Immunology Lab operates
Laminar flow hood, cooling incubators, microplate
spectro-photo-lumino-fluoro-meter, microplate washer, inverted microscope, centrifuge,
cell counter) and studies the effects of nutritional, environmental and therapeutic stimulants
on the non-specific immune system. Innate and adaptive immune parameters can be
assessed in fish sera and tissues ex vivo. Primary cell culture and cell lines can also be used
to assess the effects of chemicals in vitro.

Vaccine development —- HERAKLION (Dr. Pantelis Katharios)

The Autogenous Vaccine Unit, is dedicated to the development of prevention tools for
bacterial diseases in aquaculture. The unit has a compartmentalized area operating using
HEPA filters and is fully equipped for the experimental production of inactivated bacterial
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vaccines. The equipment includes BSL-II laminar flow cabinet, cooling refrigerator, h|gh
shear mixer and a bioreactor Eppendorf BIOFLO 320. Vaccine :
development process is 1SO9001 certified since 2019. The Unit
conducts also R&D for phage therapy products. Bacteriophages or
phages are highly host-specific viruses of bacteria that can be used as
a biocontrol method for pathogenic bacteria.

The commercialization of the activities of the Fish Vaccine Unit is
made through the newly established spin-off company, Aquatic
Biologicals SA (www.aguatic-biologicals.com).

e

Toxicology and biomarkers — ANAVYSSOS (Dr. Efthimia (Efi) Cotou)

This laboratory is dedicated to the identification of suitable biomarkers and development of
cost- effective bioassays & micro biotests for the evaluation of bioactive properties and
toxicity levels of feed ingredients and feeds as well as effects on nutritional status, growth
performance, metabolic functions and health status of farmed g 1)

species and their environment.

Diagnostic services based on well-established biomarkers and
bioassays are provided to other researchers, aquaculture sector,
regulatory authorities and environmental agencies. Its facilities
include: (a) a cell culture & bioassay room of biohazard level
I, where transfected mammalian cells or fish cell lines are
cultured for cytotoxicity, toxicity and estrogenicity assays. It [
is mainly equipped with a biosafety cabinet, a humid CO2 g
incubator, an incubator, an orbital incubator, a water bath, a ¥
bench centrifuge, a refrigerator, a freezer (-20°C), a deep
freezer (-80°C), a cell counter, an inverted microscope, a liquid
N2 container, a sterilizer, (b) two biomarker assays rooms,
where biochemical biomarker responses (enzymes activities), gene expression & protein
analysis are performed. They are mainly equipped with a chemical hood, a laminar flow
hood, tissue extraction homogenizers (polytron & glass Teflon), a multi cell microplate
spectro-fluo-photometer, a luminometer, two bench top refrigerated centrifuges, a peristaltic
pump, a refrigerator, a freezer (-20°C), a deep freezer (-80°C), a benchtop pH meter,
electrophoresis apparatus for RNA/DNA & proteins (1D & 2D), DGGE & Western plotting,
a thermo-cycler (PCR), a gel documentation imager system, a genetic analyzer etc.

T. Sensory laboratory — ANAVYSSOS (Dr. Kriton Grigorakis)

A fully equipped sensory lab with preparation room and taste panel room with booths for 8
panelists is available for supporting the fish quality and safety research direction. The
preparation room is equipped with ovens, steam cookers and a thermal chamber.
Additionally, controlled refrigeration (achieving required refrigeration temperatures), for
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seafood freshness/ post-harvest experimentations, is obtained by a professional refrigeration
chamber.

The tested fish food is prepared according to standard protocols »
and stored until tested. A wide variety of methodologies is

employed depending on the aim of the study. For example, |

different analytical methods are used to detect differences or | -.
describe sensory properties of fish / seafood, such as : : —
Similarity/Difference Tests (paired comparison, duo-trio, triangle ]
test), Rating or Ranking techniques, Fast-track descriptive
methods (CATA, RATA) and Descriptive Analysis.

Also, hedonic methods are used to explore consumer likes and
preferences. Analytical techniques are also part of the laboratory
routines for examining the biochemical basis of sensory quality.
Thus, volatile aroma compounds analysis is conducted with GC- :
MS to determine the compounds characterizing the aroma of seafood. Physico- chemlcal
and microbial freshness is examined in respective infrastructures (available within Nutrition
and Biochemistry, and Fish health facilities) to make correlations with sensory freshness.

Pilot net pen aquaculture farm — CHANIA (Dr. Nikos Papandroulakis)

IMBBC is the only research institute in the European Union that operates a fully functional
a pilot aquaculture net pen cage farm, operating since 2000. Currently the unit consists of
16 rectangular cages 6x6 m and 4 circular cages of 12 m diameter. Part of the energy
requirements are covered by photovoltaic cells and a wind turbine. The operation of the
unit is served by two boats, a floating platform and a storage hut. The farm is certified as an
aquaculture facility from the national veterinary authority (code GR94FISH0001) and is
part of the European Research Infrastructure AquaExcel.

Over the years, a variety of fish species have been reared there, including European sea bass,
gilthead sea bream, meagre, red porgy and greater amberjack. The farm serves the
implementation of research projects aiming at understanding the effect of different
husbandry parameters on fish performance
and development of appropriate practices.
Feed performance as well as behavior
studies are carried out in collaboration with
IMBBC researchers, other institutions or
private companies. More recently aspects
of multitrophic integrated aquaculture are
also tested, using sponges as both a
potential product and as purifying
organisms.

The study of fish motion during standard

rearing conditions and during stress, using video captures and hydro acoustics, targets to
develop methods — indicators for monitoring and management of farmed populations during
the production process. Specific algorithms developed at the Production Technologies
laboratory of IMBBC are used for behavior tracking and welfare prediction systems.
Furthermore, tools are developed and tested for better management, such as remotely
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operated vehicles (ROV) for safety monitoring and fish size estimation cameras using
stereoscopy.

The facility is used for experimental work, for testing equipment while is making available
samples of different species reared for different institutions including the Biology
Department of the UoC, the School of Electrical and Computer Engineering and the
Department of Environmental Engineering from the Technical University of Crete, the
School of Engineering of the Hellenic Mediterranean University, the Department of Marine
Science of the University of Aegean and the Food Science and Human Nutrition
Department of the Agricultural University of Athens.

( r~
3-_2%’ Genetics & Molecular Biotechnology Laboratory — HERAKLION (Dr.
Costas Tsigenopoulos)

This is a state-of-the-art laboratory, which supports the genetic and genomic research
conducted in HCMR. In addition to the research going on by IMBBC researchers, the lab
also supports research of other academic institutions of Greece and abroad, accommodating
PhD and MSc students, as well as users of Transnational Access (TA) projects. The lab is
coupled with the DNA Sequencing facility of IMBBC and participates in the national and
European RIs CMBR, EMBRC-ERIC, and AQUAEXCEL.

The main equipment includes series of basic thermal cyclers (Biorad PCR machines), Real
Time thermal cyclers (Mic & Biorad), Robotic workstation (QIAcube for automated
purification of DNA, RNA, or proteins), Photometers (QuantiFluor™-ST, Nanodrop 1000,
and other), an Agilent 2100 Bioanalyzer, TissueLyser, Laminar flow cabinet (Telstar Bio-
I1a), a Gel electrophoresis and gel documentation system.

This laboratory is currently the primary contact-point and driving power-supply for several
research directions at IMBBC through its well-trained personnel and well-equipped
technological level, such as

- Population genetics and phylogeography:
genetic data are generated and used to address
processes related to genetic stock structure,
biological invasions, adaptation, genomic
responses to climate change and speciation,

- Aquaculture Genetics: we employ molecular [
markers and genetic tools for parentage
assignment, the production of genetic maps,
and Quantitative Trait Loci (QTL)
identification for breeding programs in the aquaculture industry

- Environmental genomics: using markers from high-throughput DNA sequencing, we
assess marine biodiversity and monitor its changes in space and time, and explore its
biotechnological potential,

- Functional & Comparative Genomics: we aim to unravel the function and the regulation
of genes and other parts of the genome, as well as to gain insight into evolutionary,
biochemical, genetic, metabolic, and physiological pathways.

These enabled us to address scientific challenges, collaborate and publish with the other two
HCMR institutes (10 and IMBRIW) and Greek universities in the areas of biodiversity,
systematics and fisheries management as well as to develop new research directions under
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the interdisciplinary framework of seascape genomics that couples ecology, oceanography
and geography with genetic tools.

Polymenakou)

Environmental Microbiology Lab — HERAKLION (Dr. Paraskevi

The Environmental Microbiology Laboratory of IMBBC is designed to investigate
microorganisms including Bacteria, Archaea and Fungi from a wide range of marine
environments in the context of their diversity, ecology and biotechnology potential. We
focus mostly on the exploration of the unique Mediterranean Sea, which is one of the most
diverse environments on Earth. We follow a multidisciplinary approach, using state-of-the-
art technologies, molecular-based methods, traditional culture-based methods and
computational biology to study the full spectrum of microbial diversity and corresponding
key processes.

Our activities include the following:

e Life in Extreme Environments:
Exploring Volcanologically Active
Marine Environments and
Submarine Caves and Lakes
Hypersaline Microbial Mats
Marine Fungi

Coastal Lagoons

Water Microbiology

Finally, through European and national
research projects, we have initiated the s
HCMR-IMBBC microbial strain collection from extreme and highly oligotrophic
environments. Our strain collection is continuously being enriched with isolates from
various marine environments from the E. Mediterranean Sea including the extreme
environments of the Hellenic Volcanic Arc for further exploitation into different
biotechnological sections. In addition, the Microbiology Lab is used for studying Fungi
either as marine taxa symbionts (e.g. of sponges) or as free-living organisms. Expertise in
culturing and genetically manipulating Fungi is combined with access to global sampling
isolates through collaborations and computational mining of multi-omic data.

Marine Ecology & Biodiversity Laboratories— HERAKLION (Dr. Panayota
(Yolanda) Koulouri & Dr. Thanos Dailianis)

These two laboratories are involved in the assessment of biodiversity and ecosystem
functioning in the marine realm, collection of biological samples, analysis and modelling at
all levels of biological diversity -from prokaryotes to megafauna, from the individual to
habitats and ecosystems, and from local to global scale of observation. They are also
involved in the integration of the latest methods on marine biodiversity data management,
analysis and dissemination by proper work flows and virtual research environments,
advanced scientific knowledge and development of novel scientific and technological
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approaches and products. Habitat mapping is studied with Side Scan Sonar, underwater
Drone (BIueROVZ) underwater photography and video equipment.

= They are also involved in the ecology and
ecosystem management and the sustainable
management of natural resources including
evaluation and monitoring of fundamental
biotic and abiotic factors controlling marine
ecosystem processes, biodiversity dynamics,
climate change, pollution, conservation and
sustainable management of coastal resources
and habitats and the development of innovative
environmental  technology. They use
bioinformatics and biodiversity informatic,
dealing with the analysis of genetic, genomic
and other structural data, the management and analysis of
biodiversity data, the support of holistic approaches to
ecosystem biology and the data-mining from scientific
literature.

Apart from the use of common microscopes and
stereoscopes for sorting benthic/environmental samples
and identifying organisms, the labs are also equipped with
still and video facilities and image analysis software. The
labs also work together with the micro-CT scanner
facility (see Bioimaging facility), in order to create virtual
models without destroying the original organism. The
micro-CT scanner can be used to scan both hard- and soft-
bodied organisms, but also fossils, materials and other small-sized structures.

The laboratories also operate a wet lab with experimental aquaria, which consists of 12 units
of different sizes ranging from 216 to 810 | of water. The system is designed for ex situ
experimentation with marine invertebrates
using automated subsystems that can regulate
temperature, salinity and pH. A main challenge
is the establishment of specific techniques for
efficient small to medium culture of marine
invertebrates with biotechnological potential.
Furthermore, some of the aquaria can be used
as holding tanks and/or quarantine tanks for
marine organisms of scientific interest prior to
experimentation or deployment at the
Underwater Biotechnological Park.

Environmental Chemistry — HERAKLION (Dr. Panayota (Yolanda)

Koulouri)

The Environmental Chemistry labs are fully equipped to carry out in-house a wide spectrum
of integrated research activities, for the benefit of all HCMR institutes and departments
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located in the Crete Centre. They also provide a full range of services for the different needs
of local authorities and the tourist industry.

This Support Unit carries out measurements and analyses of organic carbon, chloroplastic
pigments (chlorophyll a and phaeopigments) and nutrients in the water column, using up-
to-date instrumentation such as fluorometer, spectrophotometer, centrlfuge centrlfugal ball
mill, laboratory drying oven, CHNS 2400 elemental analyzer and ‘
a 5-Channel nutrients analyzer.

In addition, it is involved in the investigation of marine pollutants
with the sensitive equipment needed for the accurate measurement
of organic compounds (e.g. pesticides, aliphatic and aromatic
hydrocarbons, algal pigments, amino acids) using Gas
Chromatography-Mass Spectrometry and High-Pressure Liquid
Chromatography systems. One of the labs is also equipped with
a mechanical sieve shaker, a large water bath for pipette analysis,
incinerators and ovens for processing of sedimentological
material (grain sediment analysis).

DNA Sequencing platform —- HERAKLION (Dr. Elena Sarropoulou)

The DNA Sequencing facility of IMBBC includes the following DNA sequencing
equipment:

The Hlumina SBS (Sequencing By Synthesis) P
technology produces short reads with low error
rates, typically around 1%. The MiSeq system has
a maximum output of 15Gb when paired-end 2
x300 bp sequencing is performed. It is suitable for
amplicon and other targeted sequencing, genome
DNA sequencing (de novo & resequencing) for
small to medium-sized genomes, metagenomic
studies with few samples, smallRNA/microRNA
sequencing; transcriptome sequencing with few samples and quality control of libraries
before larger-scale sequencing.

Oxford Nanopore MinlON is a powerful, portable sequencing device that delivers cost-
effective and real-time access to up to 30 gigabases of long-read sequencing data. The
current (early 2020) sequencing error rate is around 10 % and the record longest read is 2.27
Mbases, but the technology is evolving rapidly, and yield and accuracy are continuously
improving.

The ABI 3730 sequencer has 48 capillaries, 36 cm  [—_

long, and it is suitable for Sanger sequencing and
fragment analysis (microsatellites).

The DNA Sequencing facility is coupled with the
Genetics and Molecular Biotechnology lab of
IMBBC is part of the following national and
European RIs CMBR, EMBRC-ERIC, and
AQUAEXCEL.
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Bioanalysis and Biotechnology Laboratory - HERAKLION (Dr. Emmanouil
Mandalakis)

Biomolecules are the fundamental building blocks of all living organisms and play
indispensable roles in almost every aspect of marine life. At the same time, marine
biomolecules and biomass present increasing interest for biotechnological and biomedical
applications. In this context, the Bioanalysis and Biotechnology Lab employs advanced
techniques, such as tandem mass spectrometry, Ultra-High-Performance Liquid
Lhromatography and microplate-based spectrophotometric methods, to perform
qualitative/quantitative analysis of numerous biomolecules in various biological matrices
and assess some of their basic bioactivities. By using bioanalysis as a main tool, research is
conducted towards the valorization of marine biological resources. The laboratory is
equipped with the knowledge, technical expertise and instrumentation required for the
detection of marine biomolecules and the exploration of their potential biotechnological
applications. Some indicative research activities are:

* Investigation of bioactive metabolites of
marine organisms/microorganisms

* Study of the bioremediation and
bioproduction potential of marine sponges

* Biotoxins detection in marine species for
seafood safety and valorization of toxic
biomass

* Determination of steroid hormones and
other biomarkers of health status and
physical fitness in farmed fish

* Targeted proteomic analysis for evaluating specific biological processes and functions in
marine organisms

* Analysis of photosynthetic pigments (chlorophylls/carotenoids) for investigating
antioxidants production in microalgae and for assessing the trophic status of marine
ecosystems

The Lab is equipped with miscellaneous instruments and laboratory equipment that are
necessary for sample processing and the analysis of biomolecules. These include:

e Atriple quadrupole mass spectrometer hyphenated with an Ultra High-Performance
Liguid Chromatography system (Agilent 6460 QQQ Triple Quad LCMS with
Agilent 1290 Infinity 11 UHPLC)

e A High-Performance Liquid Chromatography system (Agilent 1260 Infinity HPLC)

e A gas-chromatography mass-spectrometry system (HP 6890 Series GC with HP
5972 A MS)

e A gas chromatograph with ECD/TCD detectors (Hewlett—Packard HP 5890 Il Series

GC)

An Absorbance/Fluorescence microplate reader (Tecan, Infinite 200 PRO)

A cuvette-based fluorometer (Hitachi, F-2000)

A modern centrifugal vacuum evaporator (Genevac, EZ-2 Plus Evaporator)

A robotic liquid handling workstation (Beckman Coulter Biomek 2000)
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@ Bioimaging — micro-CT scanner —- HERAKLION (Dr. Thanos Dailianis)

Micro-computed tomography (micro-CT) is a non-destructive imaging technique, which
uses x- rays for the rapld dlgltlsatlon of speC|mens in three dimensions. The ability of micro-

: CT to visualise the internal and external
features of an object makes this technique a
useful tool for a variety of biological
research fields such as taxonomy and
systematics, developmental research and
functional morphology. IMBBC has a
Skyscan 1172 micro-CT scanner (Bruker,
Belgium), which can be used to scan both
hard- and soft-bodied organisms, but also
fossils, materials and other small-sized
structures.

The scanner uses a tungsten X-ray source
with an anode voltage ranging from 20 to 100 kV, 11 MP CCD camera (4000 x 2672 pixel)
and a maximal resolution of < 0.8 um/pixel. The maximum object size that can be scanned
is 50mm in diameter. The scanning duration depends on the sample size and the selected
scanning parameters (resolution, averaging frames, etc).

This Micro-CT is offered as a service 1o researchers from outside organizations, including
including the UoC (Biology Department, School of Mineral Resources Engineering,
Greece), the National and Kapodistrian University of Athens (Faculty of Biology, Greece)
and the Aristotle University of Thessaloniki
(School of Dentistry, School of Medicine,
Greece), Museum and Art Gallery of the
Northern  Territory  (Darwin,  Australia),
Plymouth Marine Laboratory, University of
Maine, Natural History Museum of Crete,
Zoological Museum of the University of Athens,
the Institute of Molecular Biology and
Biotechnology (IMBB) of the Foundation for
Research and Technology — Hellas (FORTH),
University of Minho (Portugal), University of Tel
Aviv, and the Agricultural University of Athens .

High-Performance Computing —- HERAKLION (Dr. Evangelos Pafilis)

“Zorbas” is the IMBBC’s High-Performance Computing (HPC) cluster, dedicated to
bioinformatics applications for non-model species and ecological data analyses. Equipped
with ~400 cores, >5TB RAM, 1,5TB of which available on a single node, “Zorbas” hosts
more than 200 state-of-the-art software suites. Among others supported types of analysis
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include: non-model organism next-generation sequencing data, environmental -omics, and
up-to global scale biodiversity and ecology data crunching. Web-based interfaces like the
RvLab (https://rvlab.portal.lifewatchgreece.eu) provide user-friendly and seamless access
to the HPC system. Upon request, command-line access is also possible
(https://hpc.hcmr.gr/docs/getting-started/).

Ongoing efforts translate a more-than-a-decade long of bioinformatics data processing in
containerized pieces of software (Singularity and Docker based) as well as reusable
pipelines (in snakemake). The dedicated IMBBC HPC portal https://hpc.hcmr.gr/ contains
the most up-to-date information about the IMBBC HPC system on how to make the best
use out of it for your research purposes. A detailed documentation covering basic to
advanced topics of working in an HPC is available (https://hpc.hcmr.gr/docs/). Logistics
for gaining access to the IMBBC HPC is described at: https://hpc.hcmr.gr/docs/getting-
started/.

Analyses at IMBBC HPC cover most of the -omics levels from DNA (like genomics and
metabarcoding) and RNA (transcriptomics)
to phenomics and community ecology. In
addition, a dedicated helpdesk service is
available to address software and hardware
requests as well as maintenance operations.

The IMBBC HPC (“Zorbas”) in numbers:
e 19 worker nodes/4 computing

partitions

420 Intel Xeon cores

5TB total RAM

1.5TB RAM on a single node

40Gbps Infiniband interconnection

12.5 Tflops peak performance

Applications/Analyses include Read pre-
preprocessing, De novo assembly, Gene
annotation, Variant discovery, Mapping,
Differential Expression, Orthology
analysis,  Phylogenomics,  Population
genomics, Metabarcoding, Biodiversity
index calculation, Ecological data analysis.

Usage/Services so far include more than 80
users (Greece, Italy, Spain etc), with 2 HPC
system administrators specialized on bioinformatics applications and ~20000 submitted jobs
in 2019.

By ensuring that hardware and software (and subsequent data analysis) perform
uninterruptedly and in an orchestrated resource-sharing manner, the IMBBC HPC facility
supports project from both the MB&B and AQUA Research Groups of IMBBC, but also
from the other two institutes of HCMR, the (10 and IMBRIW).

Beyond HCMR, the HPC unit has been offering support to a number of outside collaborators
from organizations such as the IMBB of FORTH (Crete), Department of Biology, UoC, the
National Technical University of Athens, Oran University Algeria, University of Padova,
IRTA Sant Carles de la Rapita (Catalunya, Spain), and University of Géteborg, Sweden.
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m Underwater Biotechnological Park — HERAKLION (Dr. Panayota
(Yolanda) Koulouri & Dr. Athanasios (Thanos) Dailianis)

The Underwater Biotechnological Park of Crete (UBPC) is an applied research
infrastructure established in 2015. It occupies a seafloor area of 2.5 hectares at depths
between 18 and 22 m in the Gulf of Heraklion, Crete, one nautical mile from the coast. Its
main objectives are: - .

e the continuous monitoring of coastal
environmental parameters,

e the experimental cultivation and study of
marine biological resources,

e the development and testing of methods in
fisheries management and marine ecotourism.

The underwater experimental facility is fully
supported by the scientific diving unit operated by === S
IMBBC. At the core of the experimental area, an underwater observatory is contlnuously
monitoring environmental parameters, comprising three autonomous oceanographic
instruments (ADCP, CTD, fluorometer) deployed on the seafloor and an array of
temperature loggers deployed along the water column.

Equipment on the seafloor observatory operating at the core of the underwater experimental
facility include:

e SonTek Acoustic Doppler Profiler
(water velocity; 24 cells, 1 m cell
size; wave height)

e SAIV SD208 CTD (conductivity,
temperature, dissolved oxygen)

e Turner Designs C3 Fluorometer
(in-vivo chlorophyll sensor,
turbidity sensor, fluorescein
Sensor)

e Onset HOBO Pro v2 U-22
temperature loggers (temperature along the water column, array of 6)

Current research activities at the UBPC include the long-term operation of an experimental
sponge farm, as well as the evaluation and
demonstration of innovative artificial reefs, as §&
part of the technological concept ‘Recreational
diving oasis with artificial reefs’ developed in
IMBBC. Both projects are consistently
monitored and upgraded since 2015. Moreover,
UBPC supports hosted research projects and
collaborations that are benefitted from the easy
access to the facility and the existence of
environmental data time-series.
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Cretaquarium experimental aguaria —- HERAKLION (Dr. Aspasia Sterioti)

The Cretaquarium is a public aquarium that belongs to the HCMR. The head of aquariology
(Dr. A. Sterioti) and the coordinator of animal health (Dr. P. Katharios) are permanent
researchers of IMBBC, and as of March 2022 the overall Director of the aquarium is also
an IMBBC researcher (Dr. |. Papadakis). The focus of the Cretaquarium on Mediterranean
biodiversity offers the ideal infrastructure for conducting marine research concerning living
organisms. The aquarium’s facilities include tanks in varying sizes with controlled
conditions for observing the life cycle and behavior of the hosted species along the visitors’
route as well as the quarantine areas. A very large part of this infrastructure is dedicated to
the quarantine areas placed at the basement of the building. It is divided into cold (8-19°C)
and warm water (19-25°C) areas, with autonomous tanks of 150 | and 300 | capacity (forage
water) and controlled lighting conditions. These tanks, additionally to their main purpose
in supporting the aquarium exhibition (animal adaptation and de-parasitization, production
and maintenance of living feeds, the development of stocks of fish to an appropriate size,
reproduction of animals, etc.) are often used for experimental research on organisms with
economical and/or ecological interest.

Significant part of the research activities
concerns the allochthonous species introduced to
the Mediterranean Sea, with emphasis on those
whose arrival is linked to climate change and
those which have an impact on local food chains.
Special efforts are also made to take care of and
study endangered and protected species such as
invertebrates (marine snails, sea urchins, sea
cucumbers, etc.), fish and sea turtles.

A set of experimental tanks hosted in
Cretaquarium have been set up for the
implementation of indoor controlled ecological
experiments, mainly focused on climate change experiments ensuring the accurate control
of seawater temperature and pH. The experimental system is semi-closed and supplied with
seawater pumped from the sea at 2 m depth and left to settle in a sedimentation tank. The
supernatant seawater is UV filtered (AstraPool Heliox UV LP) before being supplied in the
experimental tanks. Temperature and pH are controlled using an Aquarium Computer
Complete Set GHL controller Profilux 4 equipped with individual temperature and pH
electrodes for each experimental tank.

Scientific diving unit - HERAKLION (Dr. Thanos Dailianis)

Diving provides direct access to shallow marine ecosystems, allowing for census and
sampling of marine biodiversity, measurements of environmental parameters, and the
conduction of experiments. A highly skilled team of diving scientists operates at IMBBC,
supported by a dedicated facility with a tank-filling station, small vessels, diver propulsion
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vehicles (DPVs), portable remotely-operated vehicles (ROVs), and underwater
photographic equipment. The facility currently supports approximately 150 person-dives
per year and a multitude of research projects and initiatives requiring diving-supported
research. It commonly hosts visiting diving scientists who collaborate in joint expeditions,
as part of trans-national access networks (e.g. Assemble+) or personal scientific
collaborations. As part of HCMR, IMBBC participates in the European Scientific Diving
Panel (ESDP), an operational platform to advance underwater scientific excellence and to
promote and implement a practical support framework for scientific diving related activities.
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2.4 Scientific Council

List the Institute’s Scientific Council members active during the period and report on its
regular processes (frequency and topic coverage of the meetings)

The Scientific Council of the Institute (SCI) is an advisory body to the Director, supporting
the Director in his/her duties. In IMBBC, the SCI consists of five (5) members (a number
which depends on the number of permanent researchers and research assistants of the
institute), and its members can be the institute’s Permanent Researchers of A’ (Research
Director) or B’ (Principal Researchers) degree, as well as collaborating university
professors. The members of SCI are elected by secret ballot by all the researchers for a term
of office of two years. After its formation in a body, the members of the SCI elect by secret
ballot its president. In the SCI, an elected representative of the scientific, technical and
administrative staff is also participating, but without the right to vote, whereas the director
of the institute participates in its meetings, but also does not vote. If the director suggests a
topic for discussion, this must be included in the agenda. If the director of the institute
disagrees with the opinion of the members of the SCI, which gathers a simple majority of
all its members, the director is obliged to submit the matter to the HCMR’s Board of
Directors for the resolution of the dispute, in the presence of one of the dissenting members
of the SCI.

e The SCI exercises the following powers, as well as any other powers provided by
Law 4386/16:

e Assists the Director of the Institute in the exercise of his/her responsibilities.

e Monitors the research and development programme of the Institute and submits its
opinion and criticism to the Director of the Institute and to the Board of Directors of
the Centre.

e Contributes to the formulation of the strategy, organization chart and human
resources policy.

e Assists the Director of the Institute in the preparation of opinions on specific
questions submitted by the Board of Directors of HCMR.

e Gives its agreement on the calls for new researcher positions.

e Appoints the evaluation and advisory committees for the filling of new researcher
positions and the promotion of researchers

During the review period of 2018-2021, there were three different SCIs, with the following
composition:

2016 — 2018 Position Research Group
Dr. C.C. Mylonas President, Researcher A Agua
Dr. G. Rigos member, Researcher A Agua
Dr. C. Dounas member, Researcher A MB&B
Dr. G. Kotoulas member, Researcher A MB&B
Dr. C. Tsigenopoulos  member, Researcher A MB&B

2018 — 2020
Dr. C.C. Mylonas President, Researcher A Aqua
Dr. K. Grigorakis member, Researcher A Agua
Dr. C. Dounas member, Researcher A MB&B
Dr. G. Kotoulas member, Researcher A MB&B
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Dr. P. Kasapidis member, Researcher B MB&B
Ms V. Terzoglou delegate of the scientific, technical and administrative
personnel
2020 - 2022
Dr. C.C. Tsigenopoulos President, Researcher A MB&B
Dr. I. Nengas member, Researcher A AQUA
Dr. P. Kasapidis member, Researcher B MB&B
Dr. P. Koulouri member, Researcher B MB&B
Dr. P. Katharios member, Researcher B AQUA
Ms W. Plaiti delegate of the technical and administrative personnel

Dr. I. Nengas replaced Dr. A. Magoulas in March 2021 when the latter was elected Director
and President of the Board of Directors of HCMR.

The SCI meetings are convened on a monthly basis. In exceptional cases when serious issues
arise, these meetings may be convened more frequently. The agenda of each meeting is
formed based on the suggestions of the SCI members but also following requests from the
Permanent Researchers and staff of the institute.

During the review period of 2018-2021, the SCI defined the following scientific fields for
four new Permanent Researchers (Level C, tenure track).

e Bioinformatics with emphasis on data analysis of applied marine biology and
biodiversity (2018)
Candidates:  Dr. T. Manousaki, Dr. E. Pafilis, Dr. A. Meziti
Selected: Dr. E. Pafilis
e Biology & ecology of marine invertebrates with emphasis on species of
biotechnological interest (2019)
Candidates: Dr. A. Dailianis, Dr. E. Chatzinikolaou
Selected: Dr. A. Dailianis
e Bioanalysis and Biotechnology (2019)
Candidates:  Dr. E. Mandalakis, Dr. D. Toubanaki (candidacy withdrawn).
Selected: Dr. E. Mandalakis
e Evolutionary Genomics of fish, with emphasis on bioinformatic analysis (2019)
Candidates:  Dr. T. Manousaki
Selected: Dr. T. Manousaki
During the review period, the SCI defined also the following scientific fields and proposed
to the Board of the HCMR Directors, the Committee Members that would evaluate the
applications for promotion or appointment to a Permanent Researchers.

From Level B’ to A’ Researcher (promotion)
e Agquatic Pathobiology (2021)
Promoted candidate:  Dr. P. Katharios (AQUA)
e Aquatic Nutrition & Physiology (2021)
Promoted candidate:  Dr. I. Kotzamanis (AQUA)
e Functional and comparative genomics of cultured fishes with emphasis on growth
and development (2021)
Promoted candidate:  Dr. E. A. Sarropoulou (MB&B)
From Level C’ to B’ Researcher (open procedure, promotion or selection of new
researcher)
e Fish immunology and effects of nutrition, stress, pollution and diseases (2021)
Candidates:  Dr. H. Morgane, Mrs 1. Ali Oglou
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Selected: Dr. H. Morgane (AQUA)

e Developmental biology and behavior of farmed fish (2021)
Candidates:  Dr. I. Papadakis, Mrs I. Ali Oglou
Selected: Dr. 1. Papadakis (AQUA)

e Environmental Microbiology with specialization in extreme ecosystems (2021)
Candidates: Dr. K. Chatzikyriakidou, Dr. P. Polymenakou, Mrs I. Ali Oglou
Selected: Dr. P. Polymenakou (MB&B)

During this period, the SCI applied to the Board of Director to award the title of Emeritus
Researcher to Dr. Pascal Divanach, who was the head of the Department of Aquaculture
of the IMBC from 1994 to 2003 and was the Director of the Institute of Aquaculture of
HCMR (2003-2012). He was also the scientific director of the Cretaquarium of HCMR and
his contribution to the design, implementation and scientific and operational support of the
project was fundamental. Unfortunately, Dr. P. Divanach passed on in April 2021, after a
year-long battle with cancer.

The SCI organized for the first time in IMBBC, two General Assemblies. In the first one
on June 24th 2021, the Director Dr. C.C. Mylonas presented last year’s developments, the
future plans for the research projects, the effort for increased dissemination to the public
and the strategic goals of IMBBC. Then, the SCI president (Dr. C. Tsigenopoulos) referred
to the main issues that occupied the SCI before getting into the update and the discussion
on various issues of the institute and the research center based on an agenda formed after an
open call to all personnel. The second General Assemblies took place on December 13th
and 14 2021, and included 55 short (5 min) talks from almost all PhD holders in IMBBC,
and was attended by the majority of the IMBBC staff; this permitted all personnel to have a
clear idea of all the researchers’ profiles and the research being carried out currently at
IMBBC.
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2.5 Personnel
Fill in the following tables with the corresponding information.

Table 2-1: Permanent Researchers
Year
- Year joining | departing | Year(s) of
1

RESEETBIEL N AU the Institute | fromthe | promotion ?

Institute
Mylonas, Constantinos 2003 (B)
(Dinos) C. A 1999 (C) 2031 2007 (A)
Magoulas, Antonios A 1994 (B) 2024 2003 (A)

_— 2012 (B)

Chatzifotis, Stavros A 2006 (C) 2033 2016 (A)

. : 2012 (B)
Fountoulaki, Eleni A 2007 (C) 2026 2017 (A)
Tsiggenopoulos, 2012 (B)
Constantinos (Costas) A 2006 (C) 2038 2016 (A)

. : . 2012 (B)
Grigorakis, Kriton A 2006 (C) 2038 2018 (A)
Papandroulakis, 2006 (R B)
Nikolaos (Nikos) A 2000 (E4EC) 2032 2012 (A)

. . 2012 (B)
Kotzamanis, loannis A 2006 (C) 2031 2021 (A)
: . 2016 (B)
Katharios, Pantelis A 2007 (C) 2040 2021 (A)

. . 2012 (B)
Rigos, Georgios A 2007 (C) 2033 2016 (A)
Kotoulas, Georgios A 2001 (EAE B) 2026 2006 (R A)

. 1994 (D)

Negas, loannis A 1994 (D) 2031 2009 (A)
2012 (C)

Sarropoulou, Elena B 2012 (C) 2039 2016 (B)
2021 (A)

Ntounas, Constantinos 1994 (B)
(Costas), retired A 1994 (B) 31/12/2021 2003 (A)
Arvanitidis, Christos, 2006 (B)
leave of absence A 2006 (B) 30/04/2019 2016 (A)
2007 (D)

Kasapidis, Panayotis B 2007 (D) 2039 2012 (C)
2016 (B)

Cotou, Efthimia (Efi) B 2006 (C) 2029 2006 (C)
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2014 (B)
Papadakis, loannis B 2016 (C) 2039 ;8;(; gg;
Polymenakou, 2016 (C)
Paraskevi (Voula) B 2016 (C) 2042 2021 (B)
. 2006 (D)
Koulouri, Panayota B |2006 (D) 2039 | 2011 (C)
(Yiolanta) 2016 (B)
Henry, Morgane B 2016 (C) 2038 ;8;(15 gg;
Sterioti, Aspasia B 2006 (C) 2034 ;8(1)2 E(B:;
Pafilis, I.Evaggelos C 2018 2045
(\Vaggelis)
Dailianis, Athanasios c 2019 2041
(Thanos)
Mandalakis,
Emmanouil (Manolis) ¢ 2019 2042
Manousaki, Tereza C 2019 2050

! This is the promotion grade as follows: D does not exist anymore, and there is no
equivalent name; C is Assistant (Designated) Researcher; B is Senior (Major) Researcher
and A is Director of Research. The same levels exist for Specialist Operational Researchers
(Ewiog Aerrovpyikos Emotiuovag, EAE in Greek), which is a lower grade researcher
classification that exists in Greek public research centers (PhD not required).

2 In parentheses the promotion grade. The notation “R” is used to indicate a transition from
EAE to Researcher.

Although not indicated in the above Table, the Permanent Researchers are separated as
(a) having “organizational” positions (outlined and accounted in the Presidential decree
establishing the HCMR), or (b) having «Private Law Indefinite Employment (/5:wtixod
Akoiov Aopiorov Xpovov, I41AX in Greek)». At IMBBC, we have 10 “organizational”
positions and 16 I44X. The significant difference is that once a researcher with an /44X
status is retired, its position is abolished and no new recruitment is possible. This is a
significant limitation to the future recruitment of new researchers and something that
IMBBC will face around the end of this decade, when eight permanent researchers will
retire (shaded in yellow in Table 2-1 above).

Some further explanations need to be made in the classification of our staff in the various
categories to clarify some peculiarities of the Greek system, but also because the categories
of Table 2-2 in the Rlview platform do not describe all different types of staff in IMBBC
(and HCMR in general). Therefore, here we have modified Table 2-2 (next page), by
splitting some rows in two and creating new categories (green shaded rows). As a result,
the total numbers shown here, are slightly different from the numbers in Table 2-2 of the
Rlview platform.
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Table 2-2: All Personnel (modified by IMBBC)
Personnel Totals 2018 2019 2020 2021
Male | Female | Male | Female | Male | Female | Male | Female

Researchers 16 7 17 8 17 8 17 8
Collaborating University 0 0 0 0 0 0 1 0
Faculty
Adjunct, part-time, visiting 0 0 0 0 0 0 0 0
Researchers
Staff S_c[entlsts and 5 13 5 12 5 1 5 1
Technicians permanent
Staff Scientists and 23 32 27 34 26 34 21 31
Technicians on contract
Post-doctoral Researchers 8 7 8 8 9 8 10 9
(on contract)
PhD Students on contract 2 1 3 1 0 2 3 4
PhD Students not on 0 2 0 0 0 6 7
contract
Administrative Personnel 1 5 1 5 5 5 5 5
(permanent or on contract)
Master Students 5 5 4 3 3 4 8 13
Undergraduate Students 12 19 10 18 9 17 21 14
Other Personnel 2 1 2 1 2 1 2 1
Total 74 90 77 90 73 90 90 96

Firstly, we need to point out that in Table 2-2 in the Rlview platform, for the Staff Scientists
and Technicians there is no discrimination between permanent and on contract personnel.
Since the percentage of on-contract
personnel is quite significant for IMBBC
(see Figure on the right), as it is also for IMBBC
HCMR as a whole, we modified the Table g,

2-2 (above) and we separated the staff in g%

this category to permanent or on contract. ~ 40%

Scientists and Technicians at

: 20%
Secondly, we have split the category ., . | ] L
“Master and Undergraduate Students”, 2018 2019 2020 2021
into Master students and Undergraduate W permanent M on contract

students in order to show better the number

of students we train in these two categories. These numbers refer to different students
every year, contrary to the data in all other non-student categories of personnel, where the
numbers represent the personnel present in IMBBC during the specific year.

Finally, as Table 2-2 in the Rlview platform included only a category of “PhD Students (on
Contract)” we did not have another category to account for PhD students that were not on
contract, but spent time at IMBBC. These students usually have contracts with their
universities and spend only part of their time (months to years) to carry out either part or all
of their Doctoral research. Therefore, the number of PhD students that were trained at
IMBBC during the period of 2018-2021 is somewhat underestimated when looking at the
Rlview platform table. A better account is shown in the modified table here, where we
included a row with “PhD Students (not on Contract)”, and these students are presented
individually in the appropriate section later in the report. As for Master and Undergraduate
Students, the numbers for PhD Students refer to different students every year.
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3 Administration and Management Policies and Practices

3.1 Policies and practices for financial management and Access policies to
Facilities.

As HCMR s a public research center, its financial management is separated into two main
modules. The Greek State is funding the salaries of permanent staff and a small fraction of
the operating costs (e.g. electricity, water, telephony, etc.). Then, the so called “Special
Account for Research Grants (SARG, known as EAKE)” is an autonomous financial
department, with responsibility to manage all other income and expenses of the center
(research grants, studies and private funding, and sales of products and services), so the
institutes are not involved in the financial management of these funds. The SARG is staffed
with specialized personnel (permanent and on contract), and its expenses and all other
operating costs of the center not covered by the Greek State, are paid through the overheads
on the research and service grants of HCMR. The maximum allowable overheads rate
allowed by law (N4485, art. 59) is 25% of the total budget of a grant, but the actual amount
varies for different funding organizations and schemes. National projects from Greece,
unfortunately allow less than 10% of the grants for overheads, so the average overhead
percentage from all research and service grants for HCMR is only 10%! This puts
significant restrictions on our operations and our ability to create financial reserves to absorb
cash flow problems created very often, by delays in payment from the funding
organizations, especially from Greece. Another important issue that the State must
address, if the research centers are to survive, improve and contribute to the national
economy, is that although typical public organizations (e.g. ministries, schools, hospitals,
etc.) are fully funded from the government for their operational costs, maintenance and
upgrading, in the case of public research centers —such as HCMR- we are constantly forced
to fund our own operations with ever decreasing support from the State. Instead of
covering the total of our operating costs, unfortunately the State only pays for the salaries
of the permanent staff -which for HCMR is only about 1/3 of the total personnel. For all
the rest of the expenses, we must compete for and win a very high number of projects, to
have the necessary overheads to fund all the operational needs of a growing center.

Regarding the institutes of HCMR, a small portion of overheads (around 2%) is allocated
for operating and development expenses of each institute, and is credited to the IMBBC
Overheads account. The distribution of the IMBBC common expenses (not including
salary costs) paid by this account together with the operational costs paid from the HCMR
overheads (Table 4-3 in the Rlview platform) is shown below for the period 2018-2021.

2018 2019 2020 2021
Operational costs
(electricity, water etc.) * € 88.799 € 110.602 €91.893 €99.413
Buildings & maintenance 0 0 0 0
Instruments & maintenance €2.143 €7.797 €5.251 €12.923
Educational € 4.377 € 3.854 €1.334 €5.073
Travel € 14,531 €9.222 € 987 € 1.523
Other €14.120 € 14.678 € 10.996 € 27.395
TOTAL € 123.971 € 146.153 €110.461 € 146.327

! These costs are paid by the HCMR overheads.
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As one can see, very little is paid by the IMBBC overheads budget for common expenses,
mainly because this account was created only in the last 5 years and it has only recently
accumulated enough funds. This year (2022) we are going to hire for the first time a
professional using this budget, to fill the position of an IT Support service of the institute.
Also, we started using this IMBBC overheads budget for important maintenance of facilities
and common equipment (freezers, air conditioners, water pumps for our sea water supply,
etc.), since no funding is available from the State to cover these expenses. Facility and
equipment maintenance and upgrades have been funded so far -and from the beginning of
the creation of HCMR- by money from research grants (when eligible) and mainly service
grants (when available) of the researchers who are the main users of each facility or
equipment. Had the State provided money for facility and equipment maintenance, this
money could be better used by the researchers to carry out research that is not yet funded
and that can open up new directions for the institute, hiring new personnel, providing
scholarships to MSc and

PhD StUdentS, acquiring Total common expenses for the period 2018-2021

new  equipment that vl K = Other, 13%

cannot be purchased Educational, 3% @

solely from one project Instruments & maintenance, 5% 4y

and carrying out P

preliminary research to ! Buildings & maintenance, 0% = Operati::;: costs,

improve the chances of
submitting a competitive
proposal.

The expenditure of IMBBC during the reporting period ranged between € 3,6 and € 4,9
million (Table 4-4 in the Rlview platform), including also the salaries of the permanent
staff, showing an increasing trend over the years. It is apparent that the highest cost regards
personnel, with the cost of the permanent staff being 36% of the total expenditure and the
cost of the non-permanent personnel being almost equal (but for a much larger number of
persons) at 34% (see also Doughnut chart in next page).

2018 2019 2020 2021
Salary cost from
Central Budget €1.484.225,00 | € 1.567.155,00 | € 1.586.026,00 [ € 1.599.531,00
Salary cost of non-
permanent staff €1.193.723,69 | €1.360.929,42 | € 1.643.815,80 | € 1.693.490,68
Instruments &
maintenance €64.512,55 € 169.650,96 | € 292.950,28 € 407.758,55
Consumables €361.088,22 | €382.114,95 | € 438.530,22 €538.417,95
Other €546.15359 | €641.026,21 | €500.127,72 € 740.763,79
TOTAL € 3.649.703,05 | €4.120.876,54 | € 4.461.450,02 | € 4.979.961,97

The new law for research activities (N4485) obliges all public research institutes to abide
by the financial management rules of the central government. Unfortunately, these rules
provide no flexibility and are not suited for the type of work done by research institutes,
that have variable activities, and unforeseeable changes during the course of just a few
months in implementing a research project. Research, by definition, cannot be performed
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under restrictive regulations and scheduling, and a high degree of flexibility must be allowed
by the funding agencies and the national financial management laws.

Deviations from the “initially

approved plan” are Customary in Total Dperali?nglt::lrstls:;r the period 2018-2021
implementing research projects, '

since the ability to improvise is Conmumabies 10% ‘ - Salary cost from
imperative during searching and e E ST et e

testing new methods and

technical solutions. However, e T

government bureaucracy

tends to oblige all things to be pre-planned, when the needs of a successful innovation
are to be flexible, and able to act fast and improvise. Trying to abide by every financial and
administrative rule and regulation is often an impossible task, while it always takes
valuable time and energy from the researchers, whose expertise and role is to carry out
research, teach new scientists, and publish and implement their findings. Instead, valuable
time and effort is wasted, disappointment and frustration are widespread among the
research personnel, and loss of well-deserved and worked-for moneys for the institute
result from strict auditing procedures that should have been better created and planned for
the financial management of research projects. So, it is important that new auditing
procedures are put in place, which will be better in line with the nature of research and its
peculiarities. Auditing should focus more on the work outcome and deliverables vis-a-
vis the approved proposal and be more similar to financial management in the private
economy than the central government.

We propose that funding of research should become more similar to a model of loose
subcontracting, where at the proposal stage a price for the research is determined by an
indicative cost analysis, in order for the reviewers to evaluate and determine if the requested
budget is justified. Once approved, the rules should only be limited to avoid fraud and
illegal activities. All other aspects should be allowed full flexibility, as long as the research
goals are achieved, since for any public organization, such as HCMR, systems are already
in place to assure that fraud and illegal activities are extremely difficult to occur.

Access fees to the IMBBC facilities do not apply for internal users, while for external
users these apply mainly in the context of the EU Transnational Access projects to RIs. In
recent years, with the participation of several facilities of IMBBC in national and European
Rls, a new financial management scheme and access policy is under preparation. This
scheme includes fees for the use of the facilities and services (calculated with the assistance
of an auditor), and different fee categories for internal, academic external and private sector
external users. Each facility will have its own financial account where the fees will be
collected and used for its operation. An Access Policy, in the framework of the national RI
“CMBR?” is under preparation. This Policy envisions a single-entry point to the research
facilities through a web portal (under preparation). An Access Officer will receive the
requests and direct them to the person in charge of the respective facility. This access policy
scheme has been already applied in IMBBC in the framework of EU projects that support
Transnational Access, such as the projects EMBRIC and ASSEMBLE PLUS, which are
based on the European RI EMBRC-ERIC and the EU projects AQUAEXCEL,
AQUAEXCEL2020 and AQUAEXCEL 3.0 for aquaculture research.
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3.2 Management of the Human Potential

There is no separate IMBBC policy in this aspect, and we follow what is established for the
HCMR as a whole. The HCMR implements Greek and European legislation and respects
principles of transparency and equality treatment. We can separate personnel recruitment
between Permanent Researchers (tenure track) and Other contracted personnel -which
includes Post-doctoral Researchers and technicians. For Permanent Researchers the subject
area to be advertised is decided by the Scientific Board of the Institute after consultation
with the director. The position is approved by the Board of Directors of the HCMR, it is
announced on the center’s website and in at least two national newspapers, and then an
Evaluation Committee is appointed, consisting of five Permanent Researchers including
the director of the institute. A three-member sub-committee (Recommendation
committee) including the director of the institute evaluates the candidates and recommends
the most appropriate candidate. Then the Evaluation Committee meets, may interview the
candidates if necessary and makes their decision.

For Other contracted personnel recruitment --which includes Post-doctoral Researchers
and technicians-- specific criteria are decided for the evaluation, based on the requirements
of the research project that will be paying the personnel. It is important to note here, that
when it comes to this category of personnel, there have been no permanent staff positions
opened in the last 15 years, and only in 2021, seven new permanent Technical Staff
positions have been allocated to IMBBC and we expect to have the evaluation for these
positions within 2021. Therefore, new staff has been hired exclusively from competitive
research grants, and also from on-going contract research activities and the production and
sale of juveniles and edible fish.

The selection of Technical Staff is carried out following an open call/announcement, which
is posted on the HCMR website and in DIAVGEIA, ensuring the principle of transparency.
The eligibility criteria of the candidates correspond exclusively to criteria of academic,
professional and scientific evaluation. Regarding the grading of the qualifications of the
candidates, the Supreme Council for Personnel Selection (AXEIT in Greek) standard is
followed. Also, an interview is provided as a selection criterion, only where it is absolutely
necessary. Elements that will be evaluated are determined in an objective and transparent
way, based on the requirements of each research program. Nominations are evaluated by a
three-member Evaluation Committee and each candidate has the right to submit an appeal,
which is examined by a separate, annually appointed Appeals Committee.

Regarding a policy for newly recruited Permanent Researchers, unfortunately there is no
start-up funding, or other types of financial support, since the institute until only recently
did not have any separate budget, and all overheads went to Special Account for Research
Grants (EAKFE), which took care of all the financial management of the research activities
and services of HCMR’s institutes. Therefore, new researchers could only expect to be
given office space and the ability to work in a lab, and have to immediately become active
in proposal writing and solicitation of funds, in order to start their own line of research. We
believe it is essential that such support policy is put in place now that the institute has its
own budget, in order to enable the new researchers to start working and accumulating data
in preparation for submission of proposals.
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3.3 Measures for promoting Equality, Diversity and Inclusion

There is no separate institute policy for these aspects, and we follow what is established for
the HCMR as a whole. The HCMR aims to provide equal opportunities for new staff and
equality in the workplace. For this purpose, a Gender Equality Plan (GEP) has been
recently established (2022), in order to ensure fair access and equality for all staff categories
(research, managerial, technical, administrative and support staff). The GEP is in
accordance to Greek and European laws and does not only limit equality to gender bias, but
also considers other inequality grounds such as disability, age, sexual orientation, religion
or ethnicity, etc.

The HCMR GEP legitimizes and protects every strategy aiming to achieve gender equality
within the Center and implements the following actions:

i.  Encouraging balanced gender representation in job applications through gender-
neutral vacancy descriptions.

ii.  Ensuring gender balance in decision-making processes and bodies, by inclusivity in
decision-making by not allowing gender discrimination

enabling women to participate in the process. HCMR overall gender distribution
ratio
iii.  Integrating the gender dimension in research and i e

innovation content.

As shown on the right, HCMR has managed to achieve a
balanced gender representation in its personnel (Source:
HCMR’s GEP)

Also, as shown below, IMBBC had more female than male personnel during every year of
the reporting period.

personnel by gender per year

2018 2019 020 2021

Regarding the remuneration/pay, for the Researchers the law 4472/2017 is applied. For the
rest of the staff (special scientific and technical staff, administrative staff and other support
staff) whether employed on a permanent contract or on a fixed-term contract, the amount of
remuneration is set by the Law 4354/2015, so as to avoid any discrimination.
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3.4 Policy and Regulations enforcing Ethics in Research and Scientific Integrity

For these aspects, there is no separate institute policy, and we follow what is established for
the HCMR as a whole.

Ethics Committee

The HCMR’s Ethics Committee was established just recently (2021) in accordance with
Law 4521/2018 (articles 21-27) in order to provide, at an ethical level, a guarantee of the
reliability of the research projects carried out at the HCMR. The Ethics Committee checks
whether a research project is carried out with respect for fundamental human rights, the
autonomy of the persons involved, their privacy and personal data, and the care of the
natural and cultural environment. It also monitors compliance with generally accepted
principles of research integrity and the criteria of good scientific practice. In addition, the
mission of the Ethics Committee is to assist in the harmonization of HCMR’s research
practices with the legislation, rules and regulations of the European Union and international
law.

Personal Data Protection Policy (GDPR)

The HCMR has complied fully with the current legislation (European Data Protection
Regulation and Law 4624/2019 on Personal Data) and implements a comprehensive
program for the Protection of Personal Data, in order to fully ensure the protection of
employees, associates and all stakeholders. HCMR cooperates with a private company that
advises and trains the person in charge of personal data protection in matters of data
protection and information security, in order to more effectively inform and comply with
the Organization. Two meetings are already scheduled (distance learning) for training at
05/04/2022 and 07/04/2022.

It is also worth mentioning that during the Ocean Sampling Days (OSD) campaigns, which
are supported by the European Marine Biological Resource Centre (EMBRC-ERIC)
Research Infrastructure, through the ASSEMBLE Plus project, and are operated by IMBBC,
special attention is paid to GDPR policy. The GDPR compliance is ensured at every stage
of data processing, through the ASSEMBLE Plus Privacy Policy presented at
http://www.assembleplus.eu/about/privacy-policy.

Scientific Data Management Plan

We do not have an HCMR-wide plan so far, but as per the requirements of the EU funding
agencies, we have initiated a process of storing our data in repositories that are usually
created by the program coordinating organizations. However, it should be mentioned that
IMBBC hosts the LifeWatchGreece Research Infrastructure (R1), which is open to all
potential users, from researchers and students to entrepreneurs and policy makers, and stores
biodiversity data and information from all biology-related disciplines. The purpose of the
RI1 is to be compliant with European Commission’s policy for OPEN and FAIR scientific
data. The “Background Information Document on LifeWatchGreece Research
Infrastructure Data Policy and Data Sharing Agreement” is available at:
https://www.lifewatchgreece.eu/sites/default/files//documents/D1.2%20Policy%20Backgr
ound%20Doc_En.pdf
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This document provides information on datasets, metadata, data sharing, licenses and
copyright issues concerning biodiversity data. This document declares that
LifeWatchGreece R1 uses Creative Commons as a legal instrument to define the usage rights
of the data. Creative Commons are legally binding, simple to use, globally accepted and its
licenses are both human-readable and machine-readable, the latter being especially
important in the digital age. Furthermore, the submission of data to the LifeWatchGreece
Research Infrastructure database has as a prerequisite the agreement with the rights and
obligations of the Data Provider, as well as with the terms of operation of LifeWatchGreece
RI, as presented at:

https://www.lifewatchgreece.eu/sites/default/files//documents/D1.2%20Data%20Sharing
%20Agreement En.pdf.

Finally, in the framework of the project “Centre for the study and sustainable exploitation
of Marine Biological Resources (CMBR), which is a research project of IMBBC for the
period 2018-2021, a data management plan has been created, and the experience gained
could be used to develop such a plan for the whole HCMR. The Data Management Plan
(DMP) can be considered as a “living” document”, although it was created at the beginning
of the research project, and it was updated as the project progressed. The DMP contains
information on the suggested policies, standards, and sustainability activities related to the
created data, to ensure the management of knowledge in the project is maintained following
the FAIR principles. The DMP describes the data and metadata standards, data availability
and licenses, data curation and preservation methods, as well as the rights and duties of data
providers and data holders.

Experiments with Animals

Animal experimentation is taking place at the aquaculture facilities of IMBBC
(AQUALABS) in Heraklion, Crete and during part of the reporting period at the facilities
of Agios Kosmas (no longer in operation since the summer of 2019). The AQUALABS
are registered facilities at the National Veterinary Authority under the registration number
EL91-BIObr-03 for experimental animal production and EL91-BlOexp-04 for
experimentation with animals. Designated personnel involved in animal experimentation
hold a degree accredited by the Federation of European Laboratory Animal Science
Associations (FELASA) on the “Care and use of laboratory animals” for persons carrying
out procedures in animals, designing procedures and projects, taking care of animals and
Killing animals. The number of animals used for experiments in the IMBBC facilities is
submitted annually to the Directory of Animal Protection and Veterinary Drugs of the
Ministry of Rural Development and Food, and experimental fish by-products are collected
by a waste management company and discarded by incineration.

Experiments conducted at the AQUALABS comply with the Presidential Decree 56/2013,
which is the Greek national law governing animal experimentation, in accordance with the
EU Directive 2010/63. A biologist with a FELASA degree has been appointed as the person
responsible for the application of the directive, whereas a designated veterinarian has been
appointed in charge of the welfare and treatment of animals. A committee, which involves
a senior researcher, a veterinarian, a fish pathologist, a statistician, and a representative of
the Veterinary Office of the Region of Crete has been assigned for the evaluation and
approval of all experimental protocols conducted at IMBBC. After approval of the
protocols, their non-technical project summaries (NTS) are submitted to the ALURES NTS
EU database.
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3.5 Partnerships, strategic alliances

- Describe Partnerships or Strategic Alliances of the Institute with other Greek or foreign
Research Centers, Universities, Companies, and the content of collaboration (add also
links to corresponding web sites).

The Reproduction and Physiology laboratory (AQUA, Dr. Mylonas, C.C. and Fish Behavior
Laboratory, AQUA, Dr. Papadakis, I.) has established a collaboration with the New
Zealand Institute for Plant and Food Research (Nelson, NZ) in the area of fish
reproduction and larval rearing ontogeny, in 2019. The collaboration began with exchange
visits of the IMBBC researchers and of Dr. Matthew Wiley, a joint publication of a review
article, and more recently with a signing of a subcontracting agreement in the area of larval
rearing and early ontogeny. The next visit to NZ will take place in October-November 2022.
This partnership has created an opportunity for IMBBC to disseminate its expertise to an
important institute abroad, but one with a limited expertise in the area of aquaculture. Also,
post-docs trained at HCMR, had the opportunity to compete for opening positions in the NZ
institute, further establishing important links for IMBBC. A collaboration has also been
established with the Institute of International Marine Centre (Sardinia, Italy) on
evaluating larval rearing protocols in emerging aquaculture species.

A recent strategic alliance was initiated in 2021, with the preparation of a Memorandum of
Understanding (MOU) with the Hellenic Aquaculture Producers Organization (HAPO).
The objective of the MOU is (a) the promotion of sustainable aquaculture activities,
particularly with regard to environmental protection; b) the optimization of the quality of
aquaculture products; c) the strengthening of consumer confidence in Greek aquaculture
products and the support of businesses in the development of mechanisms and actions to
inform consumers; and d) the improvement of the conditions for the placing on the market
of Greek aquaculture products and the improvement of the quality of these products.
Through this alliance, IMBBC can influence the aquaculture producers in Greece, provide
expert opinions on production processes, and ensure the collaboration of these companies
in research proposals and projects of interest to IMBBC researchers.

After an initiative from the director of IMBBC, an MOU has also been signed in 2021with
the Natural History Museum of Crete (NHMC, University of Crete), where HCMR
samples will be deposited to the NHMC collections. This will allow appropriate sample’s
storage and archiving as well as access and acquisition of time-series data by the scientific
community. The NHMC, a member of the Consortium of European Taxonomic Facilities
(CETAF, https://cetaf.org/), due to the richness of its collections, has been appointed as the
national representative in the European Distributed System of Scientific Collections
(DiSSCo) consortium and leads the Greek consortium. At the same time, the HCMR s the
country's representative in the European research infrastructure LifeWatch ERIC, also
amember of ESFRI, which collaborates with DiSSCo and which develops tools and services
for the management and communication of multi-level biodiversity monitoring data, while
providing access to our HPC. As regards the mainstream biodiversity approaches in modern
biology, HCMR participates in the Biodiversity Focus Group of ELIXIR EU (ESFRI), and
coordinates in its Greek node the support of marine biodiversity needs. The coordination
between these key infrastructures, in which NHMC and HCMR participate, places the
country at the European forefront of biodiversity recording, mapping and monitoring. These
are necessary conditions for national policy planning, decision-making and sustainable
development of the country, while supporting and implementing of European policies.
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As a strategy for the development of IMBBC, it was sought, among others, to operate the
Institute as a research infrastructure open to other research centers and universities. This is
the reason for the creation of the CMBR RI. Recent integration into European
infrastructures and programs (AQUAEXCEL, EMBRC, EMBRIC, ASSEMBLE
PLUS) ensures a continuous flow of researchers from abroad, hosting research, attracting
collaborations, and projecting the Institute into an international environment. The IMBBC
has now strong relationships with LifeWatch ERIC from the time Dr. C. Arvanitidis (a
Permanent Researcher of IMBBC) was elected as the CEO of the ERIC. Through this
connection, IMBBC has a great number of options to participate in organizations, projects
and initiatives as either an independent partner or Third Lead Partner (TLP). Participation
in Genomic Observatory projects such as EOSC Future would have been unthinkable for
IMBBC without its collaboration with ERICs such as LifeWatch and European Marine
Biological Resource Centre (EMBRC). The EMBRC RI, https://www.embrc.eu/) and
ASSEMBLE Plus (http://www.assembleplus.eu/) projects constitute two of the most
strategic alliances of the institute. Through these collaborations, IMBBC has been as a
well-known and respected marine research institutes in Europe. Also, these collaborations
are promoting the involvement of IMBBC in research proposals. More specifically, the e-
infrastructure group of EMBRC hosts monthly meetings where new ways to promote and
further enhance this collaboration are being discussed. In addition, the LifeWatch ERIC R,
acts as an interlink between EMBRC and other European RIs, and in many cases this
strengthens the role of IMBBC. Furthermore, through the collaboration with EMBRC-
ERIC, IMBBC implements and manages the EMBRC genomic observatory, the European
Marine Omic Biodiversity Observation Network (EMO BON). The EMO BON is a core
project of the EMBRC that focuses on studying coastal biodiversity in the long term.

Our institute is also a partner node of Biolmaging-GR, which is a distributed research
infrastructure for open-access, high-end biological imaging providing a range of imaging
methods to many scientists in research institutes in Greece and neighboring countries
(https://biocimaging.gr/index.php/en/partners-en).
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Another successful and long-term collaboration is with the Flanders Marine Institute
(VL1Z), in the framework of Data Management practices (curation and submission). As an
example, IMBBC along with VLIZ and the Istituto Nazionale di Oceanografia e di Geofisica
Sperimentale (OGS) have organized a hands-on workshop in 2020 on data formatting,
quality control (QC) & publishing as part of the EMODnet Biology project (phase 3), with
the intention to provide training to current and future data providers on how to format and
submit their data to the project (https://www.emodnet-biology.eu/news?p=show&id=8425).

Drs. D. Tsaparis, Dr. P. Kasapidis and G. Kotoulas of IMBBC collaborate with the
Molecular Ecology & Conservation Genetics Lab of the University of loannina (Assoc.
Prof. Sotiropoulos K., Department of Biological Applications & Technology), promoting
genetic research and conservation of several threatened species or populations of the Greek
fauna. Training of BSc and PhD students in IMBBC facilities was also achieved in the
context of this collaboration, resulting in publication of the results in peer-reviewed
journals. Furthermore, Dr. Tsaparis collaborates with Prof. Stelios Katsanevakis
(University of the Aegean, Department of Marine Sciences) for the study of marine
invasive species and their impact on Mediterranean marine ecosystems, resulting so far, in
one common publication. Dr. A. Antoniou collaboration with the Molecular Systematics
Laboratory of NHMC, UoC (Prof. Nikos Poulakakis) permits expertise exchange in the
fields of phylogenomics, population genomics, adaptation and hybridization addressing
interesting evolutionary questions inspired by a wide range of natural systems. This
collaboration has produced many publications, five of them from 2018 up to date.

Members of the Functional Genomics research direction (A. Gioti, A. Magoulas & G.
Kotoulas) have established a collaboration for the omic study of mycoremediation with the
IndBioCat team (Prof. Evangelos Topakas) of the Chemical Engineering School at NTUA
since 2019. Dr. A. Gioti has been co-supervising the NTUA PhD candidate Romanos
Siaperas in bioinformatics, and G. Kotoulas is a member of his PhD committee. The
collaboration has provided so far two publications and one oral presentation by R. Siaperas
in an international event.

Dr. T. Dailianis and Prof. Vasilis Gerovasileiou participate in international panels of experts
on the conservation and management of sensitive marine species. In particular, the ongoing
preparation of the IUCN Red List of sponges in the Mediterranean is an important
initiative launched in 2018 and is the first time that members of the Phylum Porifera are
assessed for their vulnerability. IMBBC hosted the 1st IUCN Red List Assessment
Review Workshop: Mediterranean Porifera (25-28/11/2019, Heraklion, Greece),

Link: https://www.iucn.org/news/mediterraneo/201911/marine-conservation-experts-meet-
prepare-1st-red-list-assessment-sponges-mediterranean.

Moreover, Drs. T. Dailianis and V. Gerovasileiou participate in the panel of experts of the
FAO GFCM Regional Research Programme on the coordination of research regarding
the endangered Mediterranean red coral Corallium rubrum, launched in 2020.

The HCMR participates in the European Scientific Diving Panel (ESDP,
http://ssd.imbe.fr), an operational platform to advance underwater scientific excellence and
to promote and implement a practical support framework for scientific diving related
activities. The ESDP currently operates under the European Network of Marine Research
Institutes and Stations (MARS). From IMBBC, Dr. T. Dailianis and Mrs. W. Plaiti
participate to the regular meetings of the panel representing Greece.

IMBBC is an active member and co-chair of the Ocean Literacy Working Group of the
European Global Ocean Observing System (EuroGOQS), which has launched a long-
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term UN Ocean Science Decade Action Program not only to support, but also to promote
Ocean Literacy (OL) and thus to bring considerable added value to achieving the seven
societal outcomes for sustainability in society, reaching out specifically to policy-decision-
makers, NGOs, scientists, interested stakeholders and more generally to the public at large.
Collaboration with the European Marine Science Educators Association (EMSEA) and
the Department of Primary Education, Democritus University of Thrace brings
considerable expertise in Ocean Literacy, while we have been heavily involved both in
activities and publications regarding the development of the adaptation of OL principles and
concepts to the specificities of the Mediterranean Sea. The Mediterranean Sea, an important
global biodiversity hotspot, has been described as being under siege due to multiple human
pressures. Ocean Literacy should be established across all Mediterranean countries in order
to prepare the future generations of Mediterranean Sea-literate citizens.

IMBBC has been involved from its creation in teaching at both undergraduate and
postgraduate levels in collaboration with various Greek and European Universities.
Cooperation with the Biology Department (UoC) has been especially developed, both in
their undergraduate and post-graduate programs. This is in the form of support of teaching
offered by IMBBC researchers in the (a) ERASMUS Mundus (ERASMUS +) Joint
Master Degree “AquaCulture, Environment _and Society”, (b) postgraduate inter-
institutional program “Environmental Biology - Management of Terrestrial and Marine
Biological Resources”, (c) postgraduate program in “Bioinformatics”. Regarding the
ERASMUS Mundus Joint Master Degree ACES, this collaboration is supported by the
involvement of Dr. P. Katharios in the academic and administrative activities of these
programs including teaching, module organization, hosting and supervising of students in
the lab. The majority of Permanent Researchers in the Research Group AQUA provide
lectures in their specialty in this program, and accept students for their internship and some
for the Thesis research.

Also, Dr. Aglaia Antoniou is co-lecturing undergraduates of the Biology Department of the
UoC in the course on Computational Methods. Furthermore, recent contacts with French
Engineering schools have directed many high level and motivated students to turn to HCMR
to perform their 5-month, end of studies training period. IMBBC has also been hosting
quarterly research projects (Rotations) of postgraduate programs of the Department of
Biology, providing scholarships to doctoral candidates, hosting the annual workshop on the
progress of postgraduate students and doctoral candidates, etc. In addition, we participate
in the organization of talks at the 'Darwinian Mondays', which is open to the general public
and is hosted by the Museum of Natural History of Crete (MNHC).

Finally, IMBBC organizes and lectures in a European Molecular Biology Organization
(EMBO) advanced course in training postgraduate students, Post-Docs and faculty on
computational molecular evolution since 2010 (CoME course). A long term collaboration
has also been achieved on delivering the same course under both Wellcome Trust and the
European Bioinformatics Institute (EBI) since 2011 (CoME,
https://coursesandconferences.wellcomeconnectingscience.org/event/computational-
molecular-evolution-20190513/,
https://coursesandconferences.wellcomeconnectingscience.org/event/computational-
molecular-evolution-20220718/).

The involvement of IMBBC in these series of advanced courses provides early-career stage
researchers training and with the theoretical knowledge and practical skills to carry out
molecular evolutionary analyses on sequence data, offering a unique opportunity for direct
interaction with some of the world-leading scientists and authors of famous analysis tools
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in Evolutionary Bioinformatics. This series of courses cover the demand for such training,
which is growing as the sequence databases and researchers’ awareness of the important
insights that can be gained from phylogenetic and molecular evolutionary techniques and
provides a stable hub on computational molecular evolution training in Greece and the
Eastern Mediterranean, increasing its visibility and research potential.

3.6  Scientific exchanges and collaborations

- Describe the regular scientific exchange activities within the Institute during the period
(i.e. Internal Seminars, Horizontal Thematic Seminars, Retreats, Invited Speaker
Lectures, others). Provide a list of Invited Speakers (or web site link to the Invited talks).

A series of lectures have been launched since 2018 that include either presentations of the
activities and research interests of the local researchers or invited talks from visiting
scientists (see Table below for a complete list). This activity has led to a total of 7 talks for
2018 (October to the end of the year) and 19 for 2019. The COVID 19 pandemic has
dramatically impacted this activity of the institute slowing down this effort. Especially in
2020 out of the 5 talks in total, 4 took place until early March when the first lock-down of
the country was initiated. In 2021, 9 talks were given all within the summer months (June-
September) which were again stopped in the autumn/winter months following the rise of the
country’s cases and restriction measures.

Although the pandemic has impacted remarkably this important activity of the institute, at
the same time it pushed towards using web tools for scientific interactions (e.g. Zoom,
Microsoft Teams, etc.) enabling the interaction with researchers from the Greek Diaspora.
This has led to the invitation of talented young researchers from the Greek Diaspora (e.g.
Dr. Constantina Theofanopoulou from Rockefeller University, NY) that were attended
not only from IMBBC but also from other research centers and universities across Greece.

Date Speaker Title Category
Transcriptomic approach to environmentally Visitin
16/12/21 | Ivana Buselic friendly farming of European sea bass in the g
L . . : researcher
Adriatic Sea, using alternative protein sources
Fundamental pathways in metazoans: unexplored Visitin
29/9/21 | Valeria Di Dato | pathways in diatoms. New frontiers in genomics of researc%er
marine micro-organisms
Assessing herbivory in a global change era: Linking Visitin
16/9/21 | Xavier Bufiuel | behavioral interactions to ecosystem function in the g
. researcher
Mediterranean Sea
The investigation of seagrass holobiont across Visitin
27/7/21 | Chiara Conte different seagrass species and environmental g
- researcher
conditions
Vassia - . L Visiting
15/7/21 Koutsouveli Physiological and evolutionary questions in sponges researcher
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14/7/21 | Costas Billis Using transcriptomics data in Ensembl Visiting
researcher
Constantina Universal nomenclature for oxytocin-vasotocin Visitin
13/7/21 | Theofanopoulo | ligands and receptors: insights on whole genome g
o ) researcher
u duplication scenarios
Macrofauna Inhabiting Massive Demosponges from Visitin
30/6/21 | Liron Goren Shallow and Mesophotic Habitats Along the Israeli g
. researcher
Mediterranean Coast
Giorgio . . . Visiting
4/6/21 Mancinelli Stable isotope analysis in trophic ecology researcher
Gioraio Caught in the middle: the invasive portunids Visitin
1/6/21 glo Callinectes sapidus and Portunus segnis in the g
Mancinelli . researcher
Mediterranean Sea
Miguel The emerging role of bioinformatics in Visiting
28/7/20 . i S
Desmarais environmental engineering researcher
Shell Palaeoproteomics - from biomineralization to _
5/3/20 Jorune . characterization of fossil proteins in archaeological Visiting
Sakalauskaite shells researcher
19/2/20 Vasilis N Looking for the origin of vertebrate senses Visiting
Papadogiannis researcher
14/2/20 Dlmltra_ Introduction to the concept of ‘Data FAIRness Visiting
Mavraki researcher
6/2/20 Fotis Tsetsos UtlIl_Zlng hu_man genomic _data to gain insights on Visiting
medical traits and population history researcher
Vasilis Shedding light on the “Dark Habitats” of the Eastern | Visiting
13/12/19 o .
Gerovasileiou Mediterranean Sea researcher
Control of reproduction in the grey mullet (Mugil Visitin
6/12/19 | Sandra Ramos | cephalus) based on the use of recombinant g
; researcher
gonadotropin hormones
. Molecular characterization and annotation of L
Elisavet . Visiting
5/12/19 . paralogous and orthologous genes in teleost early
Kaitetzidou researcher
developmental stages
PREGO (Process—environment—organism): building
Evangelos a knowledge base associating the different types of Visitin
29/11/19 | Pafilis & Haris | ecosystems with the microorganisms they contain g
. 4 ) . researcher
Zafeiropoulos | the biological/environmental processes the latter are
involved with
80
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29/11/19 Potirakis/Ninid | Zorbas: the HPC cluster for biological analysis in Visiting
akis/Pafilis IMBBC, HCMR researcher
Simona Biodiversity and population connectivity of sparid Visiting
6/11/19 . . .7 o .
Georgieva fish parasites in the Mediterranean Sea researcher
Erancisco Comparing benthic communities between artificial Visitin
25/10/19 Sedano structures and natural hard habitats. Crete and researc%er
Algeciras Bay (Spain) as case studies.
Federica Ascidians hunters: integrated taxonomy unveils Visitin
18/10/19 Montesanto invasive and cryptic ascidians (Ascidiacea, researc%er
Tunicata) within the Mediterranean Sea and beyond
16/10/19 Jonathan (Yoni) | Do Lessepsian invasives impact indigenous fish Visiting
Belmaker communities? researcher
Investigating the seagrass microbiome of
9/10/19 | Chiara Conte monospemﬁc and mlxeq meadows: gstudy of the Visiting
potential seagrass holobiont responsiveness to the researcher
ecological competition
97/9/19 llias Integration of global amplicon sequence data, a step | Visiting
Lagkouvardos | towards estimation of global microbial diversity researcher
19/9/19 Annekatrin Distribution and ecology of (alien) benthic Visiting
Enge foraminifera in shallow-water habitats of Crete researcher
L IMBBC
13/9/19 | Fred Verret RNA silencing in diatoms (RADIO-HFRI)
researcher
Cibele de Local adaptation in habitats under anthropogenic Visiting
1/8/19 .
Sotero Caio stress researcher
. . . . . . Visiting
26/7/19 | Enrico Daniso | Detection of Novel ingredients in aquafeed
researcher
Panagiotis Invasion genomics of two Lessepsian fish migrants, | IMBBC
12/7/19 - . ? .
Kasapidis Siganus rivulatus and S. luridus researcher
Matej Demonstration of a bioinformatics pipeline for Visiting
21/6/19 . . X
Medvecky bioprocess-oriented targeted proteomics researcher
Sébastien Exotic herbivorous fish in Mediterranean Visitin
15/6/19 o ecosystems: biological causes and ecological g
Villéger researcher

consequences of an ongoing invasion
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Anna Maitz & | Impact of Halophila stipulacea on the availability of Visitin
31/5/19 | Kimani Kitson- | benthic diatoms, an important food source for g
. researcher
Walter benthic feeders
Bonaldo Fish Nutrition work for the improvement of Visiting
10/9/19 . .
Alessio Mediterranean Aquaculture researcher
20/11/18 | Valeria Di Dato Ammal-lllfe prostaglfandl_ns in marine mlcroa_lga_e Visiting
(Eicosanoid metabolites in Skeletonema marinoi) researcher
30/10/18 Laura Nunez “Unus pro omnibus, omnes pro uno”: Marine Visiting
Pons Symbiosis for health, stress and disease researcher
26/10/18 | James Morris Offshore moIIu_sc aquacultu_re: its poten_tlal Visiting
ecosystem services and environmental impacts researcher
Imants (Monty) [ Deep-Sea Fishes - Discovery, Evolution and Visiting
17/10/18 . o
G. Priede Exploitation researcher
. Sustainable and high-efficient production of L
16/10/18 Christian Tetraselmis suecica as innovative product with high Visiting
Galasso . . . researcher
biological value for cosmeceutical market
Cement protein genes in stalked barnacles offer Visitin
12/10/18 | Isabel Cunha insights into the comparative analysis of barnacles’ g
. . researcher
adhesion mechanisms
4/10/18 Gloriana Identification of Gilthead seabream chitinase genes | Visiting
Cardinaletti and effect of insect meal diet on fish welfare status | researcher
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- Describe the means of promoting collaborations between the Research Groups
within the Institute. Provide a list of publications resulting from collaborations within
the Institute.

A number of actions have been initiated in the last two years, to enhance the understanding
of the work done by all researchers and to foster interactions and collaborations between
researchers in the different Research Groups, Laboratories and Institutes of HCMR. A
General Assembly is organized once a year, with brief presentations of all researchers
(permanent, collaborating, postdocs and PhD candidates). The objective is to let all the staff
know of the capabilities of the different laboratories in terms of facilities, equipment and
analytical techniques.

Secondly, when a new article is published by a researcher from IMBBC, an announcement
is sent by email to all staff (researchers and technicians) together with the pdf file, in order
to (a) acknowledge the achievement of the authors and (b) make known to the whole
institute of the type of work undertaken, technique used and equipment available. This helps
in making researchers think about ways that they can take advantage of the expertise and
equipment used by their colleagues and fosters the creation of collaborative work.

Also, when a researcher is planning to prepare or participate in a proposal, there is a
requirement to submit to the director a brief description of the proposal (A0 form, below
with basic information about the _ £,
scope and partners of the proposal. | '™

The purpose of this A0 form
submission is mainly to give the

opportunity to the director to SUGYESt | imeson i bropse cabmtcion

A0 Form

potential partnerS from within the Date: _ 14-02-2022___
InStItUte (bUt also among the Other T entative title of Proposal: Environmental friendly functional Coatings
tWO |nstitutes)' that Would enhance for Marine applications: effCoat-M

the COlIaboration between Our Proposal Call (or URL): HORIZON-CL4-2022-TWIN-TRANSITION-

01-02: Products with complex functional

researchers and may enhance the e

competitiveness of the proposal. Due |  ~Nameof Principal nvestigator from | Ereva Sapporoiion

to his position and his involvement in | ™®8¢

the Boal‘d Of Dll‘eCtOI‘S Of HCMR and Coordinator (Organization / Person): Polyscale GmbH & Co. KG, Dr. Christoph

Baum

his interactions with the other institute | <uimision deadiine: 30-03-202

dlreCtorS’ the IMBBC direCtor haS a Short description of project (max 100 AéZsig):

“bird,s eye Vlew” Of the dlfferent Within 1l|x—.: effCoat-M project the [1.11c|di-aci-p1i1mn .cun.sf.\ll[mn will d.r\flop new coating
expertise and aCtiVities that occur technologies for the hull of ships. enabling significant reduction of the energy

consumption and environmental footprint. The bioinspired surfaces of the coating
both In the Institute and the Center combine drag reduction and ml?i-fouhng properties with a clrmslic reduction cqu‘nica]
. substances in the composition of the coating. For the new coating technology an efficient
manufacturing process will be developed that considers current value chains in the marine
market to ensure maximum market potential for the green and sustainable coating solution.
IMBBC participates to approach the acquisition of the environmental footprint by 1.
Identification of taxonomic diversity of the species colonized the plates using photo

quadrats and barcoding (amplicon sequencing) — special emphasis to invasive species

In the following page, there are some | 2 Investization of metabolic functions using RNAseq
examples of collaborations between | wor cam rommisne

the two Research Groups of | [aa [~Name r A/A [ Name
IMBBC, the Marine Biology & | & s i a1
Biotechnology (MB&B) and the | | diiiiin 1
Agquaculture  (AQUA)  Research
Groups.

Partners from other institutes or organizations

A/A Name Specialty | Institute/organization
1
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IMBBC's HPC facility (http://hpc.hcmr.gr/) is a unit that supports research across the broad
spectrum of marine biology, with a focus on non-model, marine organism sequence analysis
and biodiversity studies. By ensuring hardware and software (and subsequent data analysis)
performs uninterruptedly and in an orchestrated resource-sharing-manner, the HPC facility
supports projects within both the MB&B and AQUA Research Groups. The HPC
impact is evident from the fact that 21 out of the 92 IMBBC projects of the 2018 — 2021
period (i.e. 23%), received computational analysis support by the HPC facility, resulting so
far to 12 out of the 90 IMBBC publications, or 13,3%. A detailed listing of all IMBBC HPC
supported publications is available at: https://hpc.hcmr.gr/publications.

The Reproduction and Physiology laboratory (AQUA, Dr. C.C. Mylonas) has initiated a
new area of research with the Functional and Comparative Genomics team (MB&B, Dr. E.
Sarropoulou), in the area of epigenetics in fish reproduction. This collaboration began in
2018 in the framework of an EU H2020-funded program (MedAID). Another collaboration
was with the laboratory of Bioanalysis and Biotechnology (MB&B, Dr. E. Mandalakis),
that resulted in the development of a new LC, MS-MS method for the analysis of a suite of
steroid hormones related to stress and reproductive physiology in fish (H2020-funded
programme, NEWTECHAQUA).

The laboratory of Fish Behavior (AQUA, Dr. I. Papadakis) has initiated a new area of
research with the Functional and Comparative Genomics team (MB&B, Dr. E.
Sarropoulou), in the area of study of fish vision. Another collaboration is with the laboratory
of Bioimaging (MB&B, Keklikloglou, N.), which resulted in the improvement of the
method that had been developed for the analysis of the digestive system in fish larvae.

The Laboratory of Nutrition and Biochemistry (AQUA, Dr. E. Fountoulaki and Dr. I.
Nengas) is involved in three research programs with MB&B. The collaboration is within
the framework of one EU H2020-funded program (FutureEUAqua) with the Genetics &
Molecular Biotechnology Laboratory (MB&B, Dr. C. Tsiggenopoulos) and two ESPA,
EPALTH program with the Functional and Comparative Genomics team (MB&B, Dr. E.
Sarropoulou) and Bioanalysis and Biotechnology laboratory (MB&B, Dr. M. Mandalakis).

Dr. J.B. Kristoffersen (MB&B) is working with the PhD student Miss M.C. Cascarano of
the Fish Health laboratory laboratory (AQUA, Dr. P. Katharios) on the genomic
characterization of Epitheliocystis. This collaboration began in 2018 where Miss Cascarano
was trained in the construction and sequencing of genome libraries as part of her PhD thesis
on “Epitheliocystis disease in fish, epidemiology, pathology and genomic characterization
of the causative agents”.

The Fish Health laboratory (AQUA, Dr. P. Katharios) has initiated a new area of research
with the Bioanalysis and Biotechnology laboratory (MB&B, Dr. E. Mandalakis) that has
resulted in the development of new methods of in vitro analysis of antibacterial effects of
various substances/organisms including bacteriophages and essential oils of aromatic plants.
Another collaboration is with the Functional and Comparative Genomics team (MB&B, Dr.
E. Sarropoulou) and has resulted in the genomic sequencing of microorganisms of interest
including pathogenic bacteria and bacteriophages. Finally, there is an active collaboration
with the Bioimaging Unit (MB&B, Mrs. N. Keklikoglou), which has resulted in the
development of new methods for the imaging of parasites and fish disease lesions using the
micro-CT equipment together with other bioimaging and microscopy tools.  This
collaboration began in 2018 in the framework of the project MOUNT (MIS 5002470),
through the Operational Programme "Competitiveness, Entrepreneurship and Innovation™
(NSRF 2014-2020) and co-financed by Greece and the European Union (European Regional
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Development Fund). A collaboration between Dr. Christina Pavloudi (MB&B) and Dr. P.
Katharios (AQUA) started in August 2018 and had as a research goal the investigation of
the mass mortality event of Pinna nobilis populations, while in 2020 they collaborated
regarding the investigation of Systemic Granulomatosis in cultured meagre, using clinical
metagenomics.

The Fish Health laboratory (AQUA, Dr. M. Henry) has initiated a new area of research with
the Functional and Comparative Genomics team ((MB&B, Dr. E. Sarropoulou), in the area
of the regulation of immune gene expression through the use of miRNAs. This collaboration
began in 2021 with the design of a Post-Doctoral project submitted to the Hellenic
Foundation for Research & Innovation (HFRI or EAIAEK in Greek) (FishCellBoost). Dr.
M. Henry also collaborated with Dr. E. Mandalakis, E. & Dr. C. Tsigenopoulos (MB&B)
to perform immunological analyses on fresh samples collected from experiments run in the
fish rearing facilities of the AQUALABS in Crete.

The Production Technology team (AQUA Dr. N. Papandroulakis) has initiated in 2019 a
collaboration with Dr. T. Dalianis and Dr. E. Mandalakis (MB&B) for the use of sponges
as a secondary species of culture in an IMTA concept. This resulted in a collaboration
within the HFRI-funded projects SPINAQUA and MACCIMO, with the first targeting the
evaluation of integrated aquaculture with sponges for bioremediation and bioproduction,
and a recent publication provided in the list of articles below. The collaboration has resulted
in the deployment of an experimental sponge cultivation within IMBBC’s Pilot net pen
aquaculture facility and its monitoring for the past 2 years, as well as on-site experiments
investigating sponge bioremediation capacity. The Production Technology team has also
initiated a collaboration with Dr. C. Tsigenopoulos and Dr. E. Sarropoulou (MB&B) for the
genetic implication in the performance of reared fish species through two projects
(PERFORMFISH and AMBERJACK)

Dr. F. Verret F (MB&B) provides diatom species in active cultures (i.e. Phaeodactylum
tricornutum) to Dr. N. Papandroulakis (AQUA) for microalga antifouling experiments.

The Functional and Comparative Genomics team (MB&B, Dr. C. Tsigenopoulos) has
continued fruitful collaborations with fellow researches from AQUA and more specifically
with Drs. C.C. Mylonas and N. Papandoulakis for European sea bass, meagre, and greater
amberjack genetic studies as part of national and EU-funded projects, as well as on different
sparid species. Collaboration also exists with other researchers of AQUA, namely Dr. G.
Rigos for parasite genomics, and Dr. I. Nengas for Genome-by-Feed selection breeding
experiments.

Dr. A. Sterioti is a Permanent Researcher of IMBBC (AQUA) and at the same time she is
the head Aquariologist for the Cretaquarium. As such, she has collaborations with both
AQUA and MB&B.

List of articles resulting from collaborations between the Research Groups MB&B and
AQUA of IMBBC for the reporting period (2018-2020):

1. Anastasiou, T.l., Mandalakis, M., Krigas, N., Vézignol, T., Lazari, D., Katharios, P.,
Dailianis, T., Antonopoulou, E., 2019. Comparative Evaluation of Essential Oils from
Medicinal-Aromatic Plants of Greece: Chemical Composition, Antioxidant Capacity
and Antimicrobial Activity against Bacterial Fish Pathogens. Molecules 25, 148.
https://doi.org/10.3390/molecules25010148
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2.

10.

11.

Aslam, M.L., Carraro, R., Sonesson, A.K., Meuwissen, T., Tsigenopoulos, C.S.,
Rigos, G., Bargelloni, L., Tzokas, K., 2020. Genetic Variation, GWAS and Accuracy
of Prediction for Host Resistance to Sparicotyle chrysophrii in Farmed Gilthead Sea
Bream (Sparus aurata). Frontiers in Genetics 11, 594770.
https://doi.org/10.3389/fgene.2020.594770

Katharios, P., Varvarigos, P., Keklikoglou, K., Ruetten, M., Sojan, J., Akter, M.,
Cascarano, M.C., Tsertou, M.I., Kokkari, C., 2020. Native parasite affecting an
introduced host in aquaculture: cardiac henneguyosis in the red seabream Pagrus
major Temminck & Schlegel (Perciformes: Sparidae) caused by Henneguya aegea n.
sp. (Myxosporea: Myxobolidae). Parasites & Vectors 13, 27.
https://doi.org/10.1186/s13071-020-3888-7

Kokkari, C., Sarropoulou, E., Bastias, R., Mandalakis, M., Katharios, P., 2018.
Isolation and characterization of a novel bacteriophage infecting Vibrio alginolyticus.
Archives of Microbiology 200, 707—718. https://doi.org/10.1007/s00203-018-1480-
8Koutsouveli, V., Manousaki, T., Riesgo, A., Lagnel, J., Kollias, S., Tsigenopoulos,
C.S., Arvanitidis, C., Dounas, C., Magoulas, A., Dailianis, T., 2020. Gearing Up for
Warmer Times: Transcriptomic Response of Spongia officinalis to Elevated
Temperatures Reveals Recruited Mechanisms and Potential for Resilience. Front.
Mar. Sci. 6, 786. https://doi.org/10.3389/fmars.2019.00786

Makridis, P., Kokou, F., Bournakas, C., Papandroulakis, N., Sarropoulou, E., 2021.
Isolation of Phaeobacter sp. from Larvae of Atlantic Bonito (Sarda sarda) in a
Mesocosmos Unit, and Its Use for the Rearing of European Seabass Larvae
(Dicentrarchus labrax L.). Microorganisms 9, 128.
https://doi.org/10.3390/microorganisms9010128

Mandalakis, M., Anastasiou, T.l., Martou, N., Keisaris, S., Greveniotis, V., Katharios,
P., Lazari, D., Krigas, N., Antonopoulou, E., 2021. Antibacterial Effects of Essential
Oils of Seven Medicinal-Aromatic Plants Against the Fish Pathogen Aeromonas
veronii bv. sobria: To Blend or Not to Blend? Molecules 26, 2731.
https://doi.org/10.3390/molecules26092731

Miladineo, 1., Hrabar, J., Smodlaka, H., Palmer, L., Sakamaki, K., Keklikoglou, K.,
Katharios, P., 2019. Functional Ultrastructure of the Excretory Gland Cell in Zoonotic
Anisakids (Anisakidae, Nematoda). Cells 8, 1451.
https://doi.org/10.3390/cells8111451

Mladineo, I., Hrabar, J., Vidjak, O., Bo¢ina, ., Colak, S., Katharios, P., Cascarano,
M.C., Keklikoglou, K., Volpatti, D., Beraldo, P., 2020. Host-parasite interaction
between parasitic cymothoid Ceratothoa oestroides and its host, farmed european sea
bass (Dicentrarchus labrax). Pathogens 9, 1-19.
https://doi.org/10.3390/pathogens9030230

Oikonomou, S., Tsakogiannis, A., Kriaridou, C., Danis, T., Manousaki, T., Chatziplis,
D., Papandroulakis, N., Mylonas, C.C., Triantafyllidis, A., Tsigenopoulos, C.S., 2021.
First linkage maps and a pilot QTL analysis for early growth performance in common
dentex (Dentex dentex) and sharpsnout seabream (Diplodus puntazzo). Aquaculture
Reports 21, 100855. https://doi.org/10.1016/j.aqrep.2021.100855

Papadaki, M., Kaitetzidou, E., Mylonas, C.C., Sarropoulou, E., 2020. Non-coding
RNA Expression Patterns of Two Different Teleost Gonad Maturation Stages. Mar
Biotechnol 22, 683-695. https://doi.org/10.1007/s10126-020-09991-2

Papadaki, M., Mandalakis, M., Anastasiou, T.l., Pouli, M., Asderis, M., Katharios, P.,
Papandroulakis, N., Mylonas, C.C., 2021. Histological evaluation of sex
differentiation and early sex identification in hatchery-produced greater amberjack
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13.

14.

15.

16.

17.

18.

19.

20.

(Seriola dumerili) reared in sea cages. Fish Physiol Biochem 47, 1777-1792.
https://doi.org/10.1007/s10695-021-01007-7

. Pauletto, M., Manousaki, T., Ferraresso, S., Babbucci, M., Tsakogiannis, A., Louro,

B., Vitulo, N., Quoc, V.H., Carraro, R., Bertotto, D., Franch, R., Maroso, F., Aslam,
M.L., Sonesson, A.K., Simionati, B., Malacrida, G., Cestaro, A., Caberlotto, S.,
Sarropoulou, E., Mylonas, C.C., Power, D.M., Patarnello, T., Canario, A.\V.M.,
Tsigenopoulos, C., Bargelloni, L., 2018. Genomic analysis of Sparus aurata reveals
the evolutionary dynamics of sex-biased genes in a sequential hermaphrodite fish.
Commun Biol 1, 119. https://doi.org/10.1038/s42003-018-0122-7

Samaras, A., Dimitroglou, A., Kollias, S., Skouradakis, G., Papadakis, I.E., Pavlidis,
M., 2021. Cortisol concentration in scales is a valid indicator for the assessment of
chronic stress in European sea bass, Dicentrarchus labrax L. Aquaculture 545,
737257. https://doi.org/10.1016/j.aquaculture.2021.737257

Sarropoulou, E., Kaitetzidou, E., Papandroulakis, N., Tsalafouta, A., Pavlidis, M.,
2019. Inventory of European Sea Bass (Dicentrarchus labrax) sncRNAs Vital During
Early Teleost Development. Front. Genet. 10, 657.
https://doi.org/10.3389/fgene.2019.00657

Santi, |., Kasapidis, P., Psarra, S., Assimakopoulou, G., Pavlidou, A., Protopapa, M.,
Tsiola, A., Zeri, C., Pitta, P., 2020. Composition and distribution patterns of
eukaryotic microbial plankton in the ultra-oligotrophic Eastern Mediterranean Sea.
Aquatic Microbial Ecology 84, 155-173. https://doi.org/10.3354/ame01933
Superio, J., Fakriadis, 1., Tsigenopoulos, C.S., Lancerotto, S.A., Rodriguez, A.V.,
Vervelakis, E., Mylonas, C.C., 2021. Spawning kinetics and parentage contribution of
European sea bass (Dicentrarchus labrax) broodstocks, and influence of GnRHa-
induced spawning. Aquaculture Reports 21, 100766.
https://doi.org/10.1016/j.aqrep.2021.100766

Tarifa, G., Sterioti, A., Chatzifotis, S., Kentouri, M., 2020. Using Artificial Feeds for
the Culture of the Sea Urchin Paracentrotus Lividus (Echinodermata, Echinoidea).
Journal of Aquatic Sciences and Oceanography 1, 1-10.

Tsakogiannis, A., Manousaki, T., Lagnel, J., Papanikolaou, N., Papandroulakis, N.,
Mylonas, C.C., Tsigenopoulos, C.S., 2018. The gene toolkit implicated in functional
sex in Sparidae hermaphrodites: inferences from comparative transcriptomics.
Frontiers in Genetics 9, 749.

Tsakogiannis, A., Manousaki, T., Lagnel, J., Sterioti, A., Pavlidis, M.,
Papandroulakis, N., Mylonas, C., Tsigenopoulos, C., 2018. The transcriptomic
signature of different sexes in two protogynous hermaphrodites: Insights into the
molecular network underlying sex phenotype in fish. Scientific reports 8, 3564.
Tsalafouta, A., Sarropoulou, E., Papandroulakis, N., Pavlidis, M., 2018.
Characterization and Expression Dynamics of Key Genes Involved in the Gilthead
Sea Bream (Sparus aurata) Cortisol Stress Response during Early Ontogeny. Marine
Biotechnology 20, 611-622. https://doi.org/10.1007/s10126-018-9833-5
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- Describe the means of promoting interdisciplinary collaborations with Groups of other
Institutes of the Center or Partner organizations. Provide a list of publications
resulting from such collaborations.

Beginning in 2021, an effort has been initiated to develop Thematic Groups between the
three institutes of HCMR. The objective of these groups is to bring together and coordinate
the activities of the institutes in a specific area that is of interest to the researchers, from a
complementary point of view. For example, the area of Aquaculture is of interest to all
three institutes from a different perspective. IMBBC is involved with the methods of
producing fish in culture, the 10-HCMR is involved in studying the interactions of
aquaculture and the environment, while the IMBRIW-HCMR s interested in the relations
between fisheries and aquaculture, and the management of common resources. Other
Thematic groups include Biodiversity and Climate Changes, which again are areas of
interest to all three institutes. The Thematic Group will consist of one member (and a
substitute) from each institute.

Following is a list of collaborations of IMBBC researchers with the other two institutes of
HCMR or some “partner organizations”. As a partner organization, we define an
organization with which we maintain long term formal (i.e. with MOUSs) or informal
relations in submitting proposals together, carry out joint research projects even in the
absence of direct funding, exchange techniques and share laboratories, etc. We also include
the collaboration we have with the Aquariology team of the Cretaquarium (Dr. Aspasia
Sterioti, who is a Permanent Researcher of IMBBC, Dr. Panos Gregoriou and Dr. Chrysa
Doxa who are on contract for more than 10 years).

A collaboration has been established with the New Zealand Institute for Plant and Food
Research (Nelson, NZ) in the area of fish reproduction (AQUA, Dr. C.C. Mylonas) and
larval rearing ontogeny (AQUA, Dr. |. Papadakis), starting in 2019. The collaboration
began with exchange visits of IMBBC researchers, and of Dr. Matthew Wiley, a joint
publication of a review article, and more recently with the signing of a subcontracting
agreement in the area of larval rearing and early ontogeny. This partnership has created an
opportunity for IMBBC to disseminate its expertise to an important institute in NZ, and to
promote its reputation around the world. Our next visit to New Zealand is scheduled for the
Fall of 2022, where we will join a team of colleagues from Australia (Dr. Avigail Elizur)
and Japan (Drs. Keitaro Kato and Goro Yoshizaki) for a mini symposium.

Another collaboration has also been established between IMBBC and the Institute of
International Marine Centre (IMC Sardinia, Italy) developing reproductive maturation
methods (AQUA, Dr. C.C. Mylonas) and larval rearing protocols (AQUA, Dr. |. Papadakis)
in species with aquaculture interest. Since 2020, Dr. C.C. Mylonas is an official member of
the Scientific Committee of the IMC, which plays a role in promoting the Foundation's
activities in national and international scientific venues; it also has a consultancy and
reference function for the Director and the Management Committee, in relation to the
development of the program lines and annual activity program. So far, two researchers from
IMC have spent time at HCMR and were trained in relevant methods and techniques, and
the researchers from HCMR have given seminars in a special workshop organized by ICM.

The Fish Nutrition and Feeding team (AQUA, Dr. E. Fountoulaki and Dr. I. Nengas) has
initiated a collaboration with the IMBRIW-HCMR, in the framework of an ESPA, EPALTH
research project and with Dr. P. Karachle on the utilization of invasive species as fishmeal
for aquaculture feeds.
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The Nutrition and Biochemistry laboratory (AQUA) has initiated a collaboration with the
Dr. A. Machias and Dr. K Tsagarakis from IMBRIW-HCMR within the frame of
VIOAXIOPOIO Project, with the objective of using the fishery discards as fish meal sources
for aquafeeds. Another collaboration involves the Universita degli Studi di Torino, Italy,
UNITO, Department of Agricultural, Forest and Food Sciences, as well of the Biological
Department, Aristotelian University, Greece to investigate the use of insect meal in
aquafeeds. Out of this collaboration a few scientific papers were published.

The Fish Health team (AQUA, Dr. P. Katharios) has initiated a collaboration with Dr.
Paraskevi Pitta of the I0-HCMR and through the project AQUACOSM
(https://www.aguacosm.eu). The collaboration is on the effect of antibiotics used in
aquaculture on the microbial trophic networks in the Mediterranean Sea. The team has also
a long-term collaboration with the University of Copenhagen (Prof. Mathias Middelboe) in
the area of phage microbiology and phage therapy. This collaboration involves common
research projects (Aquaphage-Marie Curie IRSES 2010, ProAqua-Danish National
Program, etc.), but involves staff exchanges and common supervision of PhD students (Dr.
Panos Kalatzis).

The Pilot net pen aquaculture facility (AQUA Dr. N. Papandroulakis) has initiated a
collaboration with the 10-HCMR (Dr. V. Pitta) on concepts of Integrated Multitrophic
Aquaculture (IMTA) providing the sea cages as testing ground.

Dr. K. Grigorakis, head of the Sensory Lab (AQUA) has initiated a collaboration with the
IMBRIW-HCMR with two joint research projects (4Alien and FRESQO). The first project
is in order to examine the quality of wild invasive fish species in Greek waters. The second
collaboration is also joint with FORTH (Crete) and University of Patras, in order to invent
and implement a rapid non-destructive seafood freshness method (FRESQO). Dr. Kriton
Grigorakis has a long-term collaboration with University of West Attika, that covered two
EU project periods and working together outside a research project within the frames of
FTET visualization and development (see IP and Patent section).

The Bioanalysis and Biotechnology lab (MB&B, Dr M. Mandalakis) has initiated a
collaboration with the IMBRIW-HCMR for the assessment of Lagocephalus sceleratus
toxicity in the Greek seas and the valorization of its biomass. An informal collaboration
began in 2017 and this was further consolidated in 2019 through the joint research project
LIONHARE, which was funded by the Fisheries and Maritime Operational Program 2014—
2020 of the Greek Ministry of Agricultural Development and Food. Another tight
collaboration was initiated with the IO-HCMR to facilitate the quantitative assessment and
taxonomic classification of phytoplankton in the marine environment, as well as in
mesocosm  experiments, through the analysis of carotenoids/chlorophylls
(chemotaxonomy).

Dr. Aglaia (Cilia) Antoniou of the Genetics & Molecular Biotechnology laboratory
(MB&B) has initiated a new area of research with Mr. Vasilis Valavanis, the head of GIS
and Remote Sensing laboratory of the IMBRIW-HCMR, in the interdisciplinary framework
of seascape genomics. They have been involved in the submission of two HFRI proposals
in calls for Post-Docs (ASSET in 2020 and GRECE 2019). Furthermore, through the
collaboration of Dr. A. Antoniou with the Molecular Systematics Laboratory of NHMC,
UoC (Prof. Nikos Poulakakis), expertise exchange in the fields of phylogenomics,
population genomics, adaptation and hybridization allowed us to address interesting
evolutionary questions inspired by a wide range of natural systems and producing many
publications, five of them from 2018 up to date.
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Also, the Population Genetics & Phylogeography team (MB&B, Dr. C. Tsigenopoulos &
Dr. D. Tsaparis) has initiated a collaboration with the IMBRIW-HCMR (Dr. M.
Stoumboudi, Dr. Kalogianni, Dr. Barbieri) for studying plylogeography and conservation
genetics of freshwater ichthyofauna of Greece. In addition, a new collaboration with Dr. G.
Tserpes and Dr. N. Peristeraki was established for monitoring marine invasive species in
the Greek Seas. Another collaboration regards research on mesopelagic fish (Dr. K.
Tsangarakis) systematics, and one with the IO-HCMR to study invasive Halophila species
(Dr. E. Apostolaki).

The Genetics and Molecular Biotechnology lab (MB&B, Dr. P. Kasapidis) has initiated a
collaboration with the I0-HCMR in terms of the PhD Dissertation of loulia Santi on
“Eukaryotic microbial plankton and nutrient supply in the Eastern Mediterranean Sea”. The
work focused on plankton biodiversity and ecology that was studied using different
techniques. Another collaboration involving the two parties was within the research
infrastructure project “Centre for the study and sustainable exploitation of Marine
Biological Resources (CMBR)”. We worked together with Dr. Paraskevi (Vivi) Pitta (10-
HCMR), Scientists to upgrade the mesocosm infrastructure of I0-HCMR and conducted a
mesocosm experiment to decipher relationships among plankton groups.

Dr. E. Chatzinikolaou (MB&B) is currently collaborating with Mr. Manolis Ntoumas (10-
HCMR) in the implementation of the H2020 project NAUTILOS (budget IMBBC =
264.188 €, 10 = 631.688 €) and the Interreg Greece-Cyprus project SocioCoast (budget
IMBBC = 86.720 €, 10 = 50.613 €).

A collaboration of Dr. T. Dailianis (MB&B) with Dr. Maria Salomidi (I0-HCMR) exists
in the framework of the EU SeasERA project CIGESMED targeting the study of the
endemic Mediterranean coralligenous habitats. Furthermore, Dr. Dailianis collaborates
with Dr. Chris Smith (IMBRIW) in the framework of the EU H2020 project MERCES
targeting marine ecosystem restoration.

The Marine Ecology & Biodiversity lab (MB&B, Dr. P. Koulouri) has initiated a
collaboration with the IMBRIW-HCMR for different studies concerning environmental
impact assessments and integrated coastal zone management. The lab has also collaborated
with the 10 and IMBRIW in the framework of the Strategic Action Programme for the
conservation of Biological Diversity (SAP B1O) in the Mediterranean Region. The lab has
also collaborated with the two other HCMR institutes and the Cretaquarium for Ocean
Literacy research and activities (ERASMUS+ project). The lab has also initiated a
collaboration with Dr. N. Lampadariou of the I0-HCMR during the MSc Thesis of K.
Keklikoglou. This work was related with the testing of three different hard bottom samplers
for macro- and meiobenthic assemblages. The collaboration began in 2013 and a research
article was published in 2018.

Finally, the collaboration between the Marine Ecology & Biodiversity Labs (MB&B, Dr.
V. Gerovasileiou) and the IMBRIW-HCMR in the frame of the Hellenic Network on
Aquatic Invasive Species (ELNAIS), the Marine Strategy Framework Directive (MSFD)
and DEEPEASTMED project gave a number of papers on non-indigenous and deep-water
biodiversity in the Greek Seas.

The Environmental Microbiology Lab (MB&B, Dr. P. Polymenakou) has collaborated with
the 10-HCMR (Dr. E. Apostolaki) in the field of ocean acidification and this produced one
peer-reviewed publication in Marine Environmental Research.

The IMBBC's HPC (MB&B) facility supports projects of the IO-HCMR and the IMBRIW-
HCMR. In order to accomplish that, a close collaboration with exists with Dr. Georgios
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Petihakis, Dr. Paraskevi (Vivi) Pitta, Dr. Eugenia Apostolaki (I10-HCMR), and Dr.
Marianna Giannoulaki, and Dr. Maria Stoumboudi (IMBRIW-HCMR) exists. The latter
involves a broad range of topics from zooplankton automated image analysis, to ecological
modeling and genomics sequence analysis. Beyond HCMR, the HPC unit has been offering
support to a number of IMBBC collaborators, including -among others- Dr. Kriton
Kalantidis (IMBB-FORTH, Department of Biology, UoC), Dr. Evangelos Topakas
(National Technical Uni of Athens), as well as visitor-users from Oran University (Algeria),
University of Padova (ltaly), IRTA Sant Carles de la Rapita (Catalynya, Spain) and
University of Goteborg (Sweden).

List of articles resulting from collaborations between the institutes of HCMR or other
Partner organizations for the reporting period (2018-2020):

1. Alexi, N., Kogiannou, D., Oikonomopoulou, I., Kalogeropoulos, N., Byrne, D.V.,
Grigorakis, K., 2019. Culinary preparation effects on lipid and sensory quality of
farmed gilthead seabream (Sparus aurata) and meagre (Argyrosomus regius): An
inter-species comparison. Food Chemistry 301, 125263.
https://doi.org/10.1016/j.foodchem.2019.125263

2. Chatzinikolaou, E., Grigoriou, P., Martini, E., Sterioti, A., 2019. Impact of ocean
acidification and warming on the feeding behavior of two gastropod species. Medit.
Mar. Sci. 20, 669. https://doi.org/10.12681/mms.19187

3. Doxa, C.K., Sfakianakis, D., Sterioti, A., Kentouri, M., 2021a. Effect of temperature
on the development of deformities during the embryonic stages of Charonia
seguenzae (Aradas & Benoit, 1870). Journal of Thermal Biology 100, 103046.
https://doi.org/10.1016/j.jtherbio.2021.103046

4. Doxa, C.K., Sterioti, A., Divanach, P., Kentouri, M., 2021b. Effect of temperature on
embryonic development of the marine gastropod Charonia seguenzae (Aradas &
Benoit, 1870). Journal of Thermal Biology 100, 103044.
https://doi.org/10.1016/j.jtherbio.2021.103044

5. Doxa, C.K., Sterioti, A., Divanach, P., Kentouri, M., 2019. Reproductive behavior of
the marine gastropod Charonia seguenzae (Aradas & Benoit, 1870) in captivity.
Medit. Mar. Sci. https://doi.org/10.12681/mms.14917

6. Corriero, A., Wylie, M.J., Nyuji, M., Zupa, P., Mylonas, C.C., 2021. Reproduction of
greater amberjack (Seriola dumerili) and other members of the family Carangidae.
Rev. Aquacult., 2021, 1-35.

7. Christidis, G., Mandalakis, M., Anastasiou, T.l., Tserpes, G., Peristeraki, P.,
Somarakis, S., 2021. Keeping Lagocephalus sceleratus off the Table: Sources of
Variation in the Quantity of TTX, TTX Analogues, and Risk of Tetrodotoxication.
Toxins 13, 896. https://doi.org/10.3390/toxins13120896

8. Cinar, M.E., Féral, J., Arvanitidis, C., David, R., Taskin, E., Sini, M., Dailianis, T.,
Dogan, A., Gerovasileiou, V., Evcen, A., Chenuil, A., Dagli, E., Aysel, V., Issaris, Y.,
Bakir, K., Nalmpanti, M., Sartoretto, S., Salomidi, M., Sapouna, A., Acik, S.,
Dimitriadis, C., Koutsoubas, D., Katagan, T., Oztiirk, B., Kogak, F., Erdogan-Dereli,
D., Onen, S., Ozgen, O., Turkgi, N., Kirkim, F., Onen, M., 2020. Coralligenous
assemblages along their geographical distribution: Testing of concepts and
implications for management. Aquatic Conserv: Mar Freshw Ecosyst 30, 1578-1594.
https://doi.org/10.1002/agc.3365

9. Dailianis, T., Smith, C.J., Papadopoulou, N., Gerovasileiou, V., Sevastou, K.,
Bekkby, T., Bilan, M., Billett, D., Bostrom, C., Carreiro-Silva, M., Danovaro, R.,
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Fraschetti, S., Gagnon, K., Gambi, C., Grehan, A., Kipson, S., Kotta, J., McOwen,
C.J., Morato, T., Ojaveer, H., Pham, C.K., Scrimgeour, R., 2018. Human activities
and resultant pressures on key European marine habitats: An analysis of mapped
resources. Marine Policy 98, 1-10. https://doi.org/10.1016/j.marpol.2018.08.038
Gerovasileiou V., Anastasopoulou K., Arvanitidis C., Assimakopoulou G., Dailianis
T., Dounas C., Gerakaris V., Giannakourou A., Giannoulaki M., Karris G., Kasapidis
P., Katsanevakis S., Katsiaras N., Kavadas S., Kotoulas G., Koulouri P., et al., 2021.
POST-2020 SAP BIO Greek contribution on Mediterranean marine and coastal
biodiversity preservation beyond 2030: Ecological status, pressures, impacts, their
drivers and priority response fields. Strategic Action Program for the conservation of
Biological Diversity (SAP BIO) in the Mediterranean Region. Pp. 66+x.
Gerovasileiou, V., Koulouri, P., Koutsikopoulos, C., Dailianis, T., Dounas, C.,
Salomidi, M., Trygonis, V., Karris, G., Raitsos, D.E., Dimitriadis, C., Sini, M.,
Poursanidis, D., Sourbes, L., Koutsoubas, D., 2021. Chapter 23. Marine Biodiversity
in Greek Seas, in: Marine Biology. Broken Hill Publishers Ltd.

Gerovasileiou, V., Smith, C.J., Kiparissis, S., Stamouli, C., Dounas, C., Mytilineou,
C., 2019a. Updating the distribution status of the critically endangered bamboo coral
Isidella elongata (Esper, 1788) in the deep Eastern Mediterranean Sea. Regional
Studies in Marine Science 28, 100610. https://doi.org/10.1016/j.rsma.2019.100610
Gerovasileiou, V., Smith, C.J., Sevastou, K., Papadopoulou, N., Dailianis, T.,
Bekkby, T., Fiorentino, D., McOwen, C.J., Amaro, T., Bengil, E.G.T., Bilan, M.,
Bostrom, C., Carreiro-Silva, M., Cebrian, E., Cerrano, C., Danovaro, R., Fraschetti,
S., Gagnon, K., Gambi, C., Grehan, A., Hereu, B., Kipson, S., Kotta, J., Linares, C.,
Morato, T., Ojaveer, H., Orav-Kotta, H., Sara, A., Scrimgeour, R., 2019b. Habitat
mapping in the European Seas - is it fit for purpose in the marine restoration agenda?
Marine Policy 106, 103521. https://doi.org/10.1016/j.marpol.2019.103521

Kalatzis, P.G., Carstens, A.B., Katharios, P., Castillo, D., Hansen, L.H., Middelboe,
M., 2019. Complete Genome Sequence of Vibrio anguillarum Nontailed
Bacteriophage NO16. Microbiology Resource Announcements 8, 11-12.
https://doi.org/10.1128/mra.00020-19

Kalatzis, P.G., Castillo, D., Katharios, P., Middelboe, M., 2018. Bacteriophage
interactions with marine pathogenic vibrios: Implications for phage therapy.
Antibiotics 7, 1-23. https://doi.org/10.3390/antibiotics 7010015

Tsagkatakis, G., Nikolidakis, S., Petra, E., Kapantagakis, A., Grigorakis, K., Katselis,
G., Vlahos, N., Tsakalides, P., 2020. Fish Freshness Estimation though analysis of
Multispectral Images with Convolutional Neural Networks. ei 2020, 171-171.
https://doi.org/10.2352/1SSN.2470-1173.2020.12.FAIS-171

Keklikoglou, K., Chatzigeorgiou, G., Faulwetter, S., Kalogeropoulou, V., Plaiti, W.,
Maidanou, M., Dounas, C., Lampadariou, N., Arvanitidis, C., 2018. “Simple” can be
good, too: Testing three hard bottom sampling methods on macrobenthic and
meiobenthic assemblages. Journal of the Marine Biological Association of the United
Kingdom. https://doi.org/10.1017/S0025315418000863

Kiparissis, S., Tsaparis, D., Peristeraki, P., Giannakaki, A., Kosoglou, G., Metaxakis,
M., Tserpes, G., 2020. The yellowstripe barracuda Sphyraena chrysotaenia
(Kluzinger, 1884) in Crete (GSA 23, eastern Mediterranean): first genetically verified
records and highlighted issues on the lessepsian barracuda nomenclature ambiguities.
BIR 9, 814-826. https://doi.org/10.3391/bir.2020.9.4.15

Koulouri, P., Giannoulaki, M., Machias, A., Dounas, C., 2021. Measures for the
Protection and Sustainable Exploitation of Marine Biological Resources in an
Oligotrophic Fishing Ground (Crete Island, Greece, E. Mediterranean), in: Ksibi, M.,
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Ghorbal, A., Chakraborty, S., Chaminé, H.I., Barbieri, M., Guerriero, G., Hentati, O.,
Negm, A., Lehmann, A., Rombke, J., Costa Duarte, A., Xoplaki, E., Khélifi, N.,
Colinet, G., Miguel Dias, J., Gargouri, I., Van Hullebusch, E.D., Sanchez Cabrero, B.,
Ferlisi, S., Tizaoui, C., Kallel, A., Rtimi, S., Panda, S., Michaud, P., Sahu, J.N.,
Seffen, M., Naddeo, V. (Eds.), Recent Advances in Environmental Science from the
Euro-Mediterranean and Surrounding Regions (2nd Edition). Springer International
Publishing, Cham, pp. 2197-2201.

Koulouri P., Podaras D., Plaiti W., Polihronaki Th., Dounas C., 2020. Contribution of
marine research centres to the ocean-related knowledge and awareness of students and
citizens: HCMR 8th Conference of Pan-Hellenic Educators Association for
Environmental Education, online 11-13 Sept. 2020, Patras, Greece

Livanou, E., Lagaria, A., Santi, I., Mandalakis, M., Pavlidou, A., Lika, K., Psarra, S.,
2019. Pigmented and heterotrophic nanoflagellates: Abundance and grazing on
prokaryotic picoplankton in the ultra-oligotrophic Eastern Mediterranean Sea. Deep-
Sea Research Part Il: Topical Studies in Oceanography 164, 100-111.
https://doi.org/10.1016/j.dsr2.2019.04.007

Loi, B., Papadakis, I.E., Leggieri, F., Papiol, G., Gimeénez, 1., Vallainc, D., 2020.
Ontogeny of the digestive system and eye of reared flathead grey mullet, Mugil
cephalus (Linnaeus, 1758), and evaluation of lipid deposition in the liver according to
the feeding protocol. Aquaculture 526, 735386.
https://doi.org/10.1016/j.aquaculture.2020.735386

Maidanou, M., Koulouri, P., Karachle, P.K., Arvanitidis, C., Koutsoubas, D., Dounas,
C., 2021. Trophic Diversity of a Fish Community Associated with a Caulerpa
prolifera (Forsskal) Meadow in a Shallow Semi-Enclosed Embayment. JMSE 9, 165.
https://doi.org/10.3390/jmse9020165

Mandalakis, M., Anastasiou, T.l., Martou, N., Keisaris, S., Greveniotis, V., Katharios,
P., Lazari, D., Krigas, N., Antonopoulou, E., 2021. Antibacterial Effects of Essential
Oils of Seven Medicinal-Aromatic Plants Against the Fish Pathogen Aeromonas
veronii bv. sobria: To Blend or Not to Blend? Molecules 26, 2731.
https://doi.org/10.3390/molecules26092731

Mandalakis, M., Gavriilidou, A., Polymenakou, P.N., Christakis, C.A., Nomikou, P.,
Medvecky, M., Kilias, S.P., Kentouri, M., Kotoulas, G., Magoulas, A., 2019.
Microbial strains isolated from CO2-venting Kolumbo submarine volcano show
enhanced co-tolerance to acidity and antibiotics. Marine Environmental Research.
https://doi.org/10.1016/j.marenvres.2019.01.002

Mandalakis, M., Panikov, N.S., Polymenakou, P.N., Sizova, M.V., Stamatakis, A.,
2018. A simple cleanup method for the removal of humic substances from soil protein
extracts using aluminum coagulation. Environmental Science and Pollution Research
25, 23845-23856. https://doi.org/10.1007/s11356-018-2434-z

Mastoraki, M., Molla Ferrandiz, P., Vardali, S.C., Kontodimas, D.C., Kotzamanis,
Y.P., Gasco, L., Chatzifotis, S., Antonopoulou, E., 2020a. A comparative study on the
effect of fish meal substitution with three different insect meals on growth, body
composition and metabolism of European sea bass (Dicentrarchus labrax L.).
Aquaculture 528, 735511. https://doi.org/10.1016/j.aquaculture.2020.735511
Mastoraki, M., Vlahos, N., Patsea, E., Chatzifotis, S., Mente, E., Antonopoulou, E.,
2020b. The effect of insect meal as a feed ingredient on survival, growth, and
metabolic and antioxidant response of juvenile prawn Palaemon adspersus (Rathke,
1837). Aquac Res 51, 3551-3562. https://doi.org/10.1111/are.14692

Mladineo, I., Hrabar, J., Vidjak, O., Bo¢ina, I., Colak, S., Katharios, P., Cascarano,
M.C., Keklikoglou, K., Volpatti, D., Beraldo, P., 2020. Host-parasite interaction
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4 Financial Situation of the Institute
Tables from the Rlview platform

Table 4-1: Governmental Funds

2018 2019 2020 2021
Regular Budget € 1.484.225 € 1.567.155 € 1.586.026 € 1.599.531
Matching Funds € 221.369 €222.423 € 83.348 0
TOTAL € 1.705.594 € 1.789.578 € 1.669.374 € 1.599.531
Government funding for IMBBC during 2018-2021
‘i S o Matching Funds,
8%
u Regular Budget,
92%
Table 4-2: Competitive Grants
2018 2019 2020 2021
Greek Programmes € 1.729.317 € 1.345.933 €2.125.481 €2.221.349
EC Programmes € 605.645 € 1.479.815 € 1.545.314 €447.173
Other International 0 0 0 0
Private Funding €891.041 €584.983 €547.205 €610.149
Other € 141.665 €19.072 €64.379 €39.900
TOTAL € 3.367.668 € 3.429.803 €4.282.379 €3.318.571

Total IMBBC funding from different sources 2018-2021
= QOther, 2%

9 )

Private Funding, 18%

Other International, 0%

Greek Programmes,

EC Programmes, 28% 52%
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Table 4-3: Common Expenses (not including Salary Costs)

2018 2019 2020 2021
Operational costs (electricity, water
etc.) € 88.799 €110.602 €91.893 €99.413
Buildings & maintenance 0 0 0 0
Instruments & maintenance €2.143 €7.797 €5.251 €12.923
Educational (e.g. invited speakers,
journal subscription etc.) €4.377 € 3.854 €1.334 € 5.073
Travel €14.531 €9.222 €987 €1.523
Other €14.120 €14.678 € 10.996 €27.395
TOTAL €123.971 € 146.153 € 110.461 € 146.327

The common expenses come from the IMBBC overheads budget, which amounts to 2%
of the total funding of each project of the institute. However, if the project does not allow
an overhead rate of 20%, then the amount taken as overheads is divided between the HCMR
and IMBCC, at a ratio of 75:25. As one can see, very little is paid by the IMBBC overheads
budget for common expenses, mainly because this account was created only in the last 5
years and it has only recently accumulated enough funds.

Total common expenses of IMBBC by category (2018-2021)

® Other, 13%

® Travel, 5%

g

Educational, 3%

Instruments & maintenance, 5% —

Buildings & maintenance, 0% -
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Table 4-4: Operational Costs for Facilities and Infrastructures

2018 2019 2020 2021
Salary cost from Central Budget € 1.484.225 € 1.567.155 € 1.586.026 € 1.599.531
Salary cost of non-permanent staff €1.193.723 € 1.360.929 €1.643.815 €1.693.490
Instruments & maintenance € 64.512 € 169.650 € 292.950 € 407.758
Consumables € 361.088 € 382.114 € 438.530 €538.417
Other € 546.153 € 641.026 €500.127 € 740.763
TOTAL € 3.649.703 €4.120.876 | €4.461.450 | €4.979.961

The expenditures of IMBBC during the reporting period ranged between € 3,6 and € 4,9
million, including also the salaries of the permanent staff, showing an increasing trend over

the years.

It is apparent that the highest cost regards personnel, with the cost of the

permanent staff being 36% of the total expenditure and the cost of the non-permanent
personnel being almost equal (but for a much larger number of persons) at 34%.

Total operational costs of IMBBC by category (2018-2021)

P

Consumables, 10%

Instruments & maintenance, 5%

"  salary cost of non-permanent

staff, 34%

= QOther, 14%

Salary cost from Central
Budget, 36%
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5 Results & Achievements
5.1 Bibliometric Output

Table 5-1: Bibliometric Output

1 The number represents the citations during the year and each prior year up to 2018, for only the articles
of the specific year. We used the Scopus database for the citations, as it provides more conservative
results.

2 The number of articles published in Journals belonging to the specific Quartile.

The institute has shown a steady increase in the production of high-quality articles,
published in the best journals of our scientific area. From a 5-year average of 50 articles
per year in the previous evaluation period (2013-2017), we have moved to an all-time high
of 90 articles in 2021 with more than 67% of the articles (4-year average) being published
in Q1 journals. The full citation of all journal articles, International Conference
Proceedings, Other Conferences, Book Chapters and Books-Monograms are listed at the
end of the self-evaluation, in Annex | — Bibliography.

5.2 Training and Educational Activities

Although HCMR is not an educational institution, we have chosen to actively support the
provision of education to meet the needs and challenges of modern research, but also to
attract collaborations and ensure the international visibility of the Institute. In addition, we
contribute to the development of a critical mass of trained researchers in the country.
Researchers of IMBBC supervised a total of 45 MSc theses during the evaluation period,
which corresponds to an average of 1.76 MSc Theses per researcher, mainly through the
UoC (26), but also other Greek and European universities. In addition, there were a total of
31 PhD Dissertations during the evaluation period, corresponding to an average of 1.25
PhD Dissertations per researcher, with students being registered mainly through the UoC
(15), followed by the Aristotle University of Thessaloniki (3), but also other European
universities. Also, a total of 120 undergraduate and graduate internships (2-6 months
duration) have been carried out at IMBBC and supervised by its researchers, from young
scientists from15 universities and organizations from Greece and 45 from Europe and the
world.

Institute self-evaluation 2018-2021 9
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a. PhD Programs
- Provide a short description of the activities and the number of students trained at the Institute and awarded a PhD degree during the
period

The majority of PhD students are Greek and study at Greek universities, but we also have students that are registered at universities abroad, and
come for part of their Doctoral research. Some students are paid during their presence at HCMR, through scholarships provided by the research
projects in which they work, while others have funding from their university or other sources.

MB&B
NEES

AQUA
females

AQUA
males

2 2 1 0 B
1 1 0 2 4
0 0 2 0 2
4 5 7 4 20
7 8 10 6
Name of student Title Degree (PhD) Year of Supervisor from University Country
graduation/presence IMBBC
in IMBBC
Alexi Niki Quality characterization of emerging aquaculture fish products: a = PhD Thesis 2018 Grigorakis K. University of Aarhus Denmark
multisensory and instrumental approach
Bounas Anastasios =~ Promigratory ecology, phylogeography and conservation genetics of the = PhD Thesis 2018 Kotoulas G., | University of loannina, Greece
threatened raptor Falco naumanni in Balkans Tsaparis D. Department of Biological
Applications and
Technology
Christakis Study of the geo-biological mechanisms that determine microbial ecosystem ~ PhD Thesis 2018 Kotoulas G.,  National Kapodistrian Greece
Christos structure and biogeochemical metal cycling in seafloor hydrothermal vent Polymenakou P. University of Athens,
fields of the Santorini volcanic complex Department of Geology and
Geoenvironment
Kampantais Utilization of microalgae in the diets of farmed fish as a source of natural =~ PhD Thesis 2018 Kotzamanis Y. Agricultural University of Greece
Dimitris pigments Athens
De Mello Reproduction of Dusky grouper and larval rearing under different feeding =~ PhD Candidate 2019 Mylonas, C.C. University of Sao Paolo Brazil
Henrique Paolo regimes
Tarifa Georgia The biology and the breeding of sea urchin of the species Paracentrotus = PhD candidate 2018 Sterioti A. University of Crete, Greece
lividus (Echinodermata, Echinoidea). Department of Biology
Vardali Sofia Development and validation of multi-residue methods (LC-PDA and LC- = PhD Thesis 2018 Kotzamanis Y. Aristotle University of Greece

QTOF-MS) for the simultaneous determination of antimicrobial residues
and some of their metabolites in edible tissue of European sea

Thessaloniki, Department of

Chemistry

Institute self-evaluation 2018-2021



lal N
3 }/'_“i
m -

mMBBC

ollITT.; I0ABBYK

Name of student

Daniso Enrico
Santi loulia
Stavrakidis
Zachou Orestis
Kandyliari
Katerina

Tsertou Maria
loanna

Avrboleda Joey
Cascarano Maria
Chiara
Cascarano Maria
Chiara

Dimitris Kanakis
Fakriadis loannis
Kotouzas Dimitris
Lancerotto
Stefano
Mastoraki Maria
Nousias Orestis
Papadaki Maria
Papadouli
Christina

Smyrli Maria
Triga Adriana
Feborova Valeria
Varamogianni-
Mamatsi Despina
Vasilaki Antigoni

Title

Graded level of Hermetia illucens meal in plant protein-based diet lacking
fish meal for gilthead sea bream (Sparus aurata, L.): gastrointestinal
evaluation

Eukaryotic microbial plankton and nutrient supply in the Eastern
Mediterranean Sea

Investigation of the effect of high temperatures on the metabolism of
cultured fish. An experimental and theoretical approach.

Aquaculture fish byproduct analysis and study of their bioactivity

Non-infectious diseases of meagre
Humane Slaughter Methods for Aquaculture Harvest

Epitheliocystis disease in fish, epidemiology, pathology and genomic
characterization of the causative agents

NGS library construction and genome sequencing of epitheliocystis disease
in fish

Development of a method for the determination of hormones in biological
samples (fish blood serum) by applying proteomic techniques using tandem
mass spectrometry of high resolution

Reproductive biology of the greater amberjack (Seriola dumerili) in
aquaculture

Breeding of insects using organic agricultural wastes and exploitation of the
produced insect meal in the feed of cultured fish

Use of recombinant gonadotropin hormones for the induction of
gametogenesis in the greater amberjack (Seriola dumerili)

Insect meal in aquafeeds

Development and application of genetic tools aiming at the future production
improvement in two new species for the Mediterranean aquaculture, the
meagre (Argyrosomus regius) and the greater amberjack (Seriola dumerili)

Gene regulation during gonad maturation in reared fish species

Assessment of mycotoxins effects on health and welfare of intensively
farmed fish

Comparative study on Aeromonas veronii isolates as disease agent in farmed
European seabass. Development of autogenous vaccines for the prevention
of the disease

Antibiotic resistance development cost in fish pathogenic bacteria

Faunistics and ecological aspects of the benthic polychaeta communities in
the Mediterranean coast of Israel

Improvement of water quality and bioproduction of natural products of high
added-value through integrated aquaculture of sponges in fish farms

Forage legumes in fish nutrition

Degree (PhD)

PhD Thesis

PhD Thesis
PhD candidate

PhD candidate

PhD Thesis
PhD candidate
PhD Thesis
PhD Thesis

PhD candidate

PhD Thesis
PhD candidate
PhD Thesis
PhD Thesis
PhD Thesis
PhD candidate
PhD Thesis
PhD Thesis

PhD Thesis
PhD Thesis

PhD candidate

PhD candidate

Year of

graduation/presence

in IMBBC
2019
2019
2019

2020

2020
2021
2021
2021

2021

2021
2021
2021
2021
2021
2018
2021
2021

2021
2021

2020 ongoing

2020 ongoing

Supervisor from
IMBBC

Sarropoulou E.

Kasapidis P.
Papandroulakis N.

Papandroulakis N.

Katharios P.
Papandroulakis N.
Katharios P.
Kristoffersen J.

Kotzamanis Y.

Mylonas C.
Kotzamanis Y.
Mylonas C.
Chatzifotis S.
Tsigenopoulos C.
Sarropoulou E.
Rigos G.
Katharios P.

Katharios P.
Chatzigeorgiou G.

Mandalakis M.,
Dailianis A.

Nengas I.

University

University of Udine

University of Crete,
Department of Biology
University of Crete,
Department of Biology
Agricultural University of
Athens, Department of Food
Science and Human
Nutrition

Aristotle University of
Thessaloniki

University of Crete,
Department of Biology
University of Crete

University of Crete

University of Athens,
Department of Chemistry

University of Crete

Agricultural University of
Athens
University of Crete

Aristotle University of
Thessaloniki
University of Crete

University of Crete
University of Thessaly,
Department of Ichthyology
University of Crete

University of Crete
University of Haifa,
Department of Marine
Biology

Technical University of
Crete, School of Chemical
and Environmental
Engineering

University of Thessaly,
Department of Ichthyology

Country

Italy

Greece
Greece

Greece

Greece
Philippines
Italy

Italy

Greece

Greece
Greece
Greece
Greece
Greece
Greece
Greece
Greece

Italy
Israel

Greece

Greece
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. Name of student Title Degree (PhD) Year of Supervisor from University Country
graduation/presence IMBBC
in IMBBC
Gratsia Eirini Ecological and molecular approaches to the study of invasive species in the = PhD candidate 2022 ongoing Kasapidis P. University of Crete, Greece
Eastern Mediterranean, with an emphasis on benthic macroinvertebrates Department of Biology

Paragamian Microbial community metabolism and its associations to ecosystem = PhD candidate 2022 ongoing Pafilis E. University of Crete, Greece
Savvas functioning and biogeochemical processes Department of Biology
Zafeiropoulos Microbial communities through the lens of high throughput sequencing, data =~ PhD candidate 2022 ongoing Pafilis E. University of Crete, Greece
Haris
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b. MSc Programs
- Provide a short description of the activities and the number of students trained at the Institute and awarded a master’s degree during
the period.

The majority of MSc students are Greek and study at Greek universities number of students, but we also have students that are registered at
universities abroad, but carry their Thesis research at IMBBC, being co-supervised by our researchers. The total number of students may appear

higher than the sum of student for the two Research Groups, since some students may be working in both groups.

MB&B
NEES

AQUA
females

AQUA
NEES

1 3 4 2 10
1 0 2 4 7
2 1 2 2 7
11 7 2 1 21
15 11 10 o NN
Name of student Title Degree (MSc) Year of Supervisor from University Country
graduation/presence IMBBC
in IMBBC
Bernadou Influence of diet and management of greater amberjack (Seriola dumerili) = MSc Thesis 2018 Mylonas C. University of Crete Greece
Emmanuella broodstock on the quality and composition of eggs during the reproductive
season
Kotari loanna Study of the evolution and expression of paralogous genes with roles during = MSc Thesis 2018 Sarropoulou E. University of Crete, Greece
pigmentation in early developmental stages of the three-spine stickleback Department of Biology
(Gasterosteus aculeatus).
Montero Nardim Effect of treatment with GnRHa during mid gametogenesis on the = MSc Thesis 2018 Mylonas C. ERASMUS+/ACES Greece
Superio Natalia reproductive maturation of greater amberjack (Seriola dumerili)
Sofia
Natsidis Paschalis =~ A phylogenomic perspective on Sparidae (Teleostei: Spariformes) = MSc Thesis 2018 Manousaki ~ T., = University of Crete Greece
positioning within the tree of teleosts: challenges and new insights Tsigenopoulos C.
Pouli Marina Histological and molecular aspects of gender differentiation in the greater = MSc Thesis 2018 Sarropoulou E. University of Crete, Greece
amberjack (Seriola dumerili). Department of Biology
Roussos Efstratios | Study of the effects of partial replacement of fishmeal by a combination of = MSc Thesis 2018 Kotzamanis Y. University of Thessaly, Greece
vegetable proteins and food additives on the growth and health of sea bream Department of Icthyology
(Sparus aurata)
Zafeiropoulos eDNA metabarcoding for biodiversity assessment: Algorithm design and =~ MSc candidate 2018 Pafilis E.,  University of Crete, Greece
Charalampos bioinformatics analysis pipeline implementation Pavloudi C. Department of Medicine
(Haris)
Zanata Eugenio Enhancement of spermiation in meagre (Argyrosomus regius) by using = MSc Thesis 2018 Mylonas C. University of Padova Italy

gonadotropin releasing hormone agonist (GnRHa) implants
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Name of student

Kyriakis
Dimitrios
Lancerotto
Stefano

Natsidis Paschalis
Pasxali Elissavet
Pouli Marina
Richardson
Andrew

Roussos loannis
Sarafidou Georgia
Voskakis Dimitris
Karli Christina
Misol Gerald Jr.
Magoulas
Nikolaos
Pananganan
Bernadeth G.
Spilani Loukia
Superio Joshua
Vasilaki Antigoni
Botsidou Petroula
Chakkalakkal
George Joseph
Chertz-Bynichaki
Melina

Danis Thodoris
Digenis Markos

Title

Linkage mapping in gilthead seabream with the use of ddRAD sequencing

Comparison and evaluation of three commonly used disinfectants on meagre
(Argyrosomus regius) eggs
Phylogenomic analysis of teleost genomes

Effects of hydrolyzed proteins derived from alternative animal sources in
the development and survival of the European sea bass

Histological and molecular aspects of sex differentiation in greater
amberjack (Seriola dumerili)
Insect meal in aquafeeds

Effects of organic and inorganic minerals on the immune system of
European seabass

Assessment of genetic diversity of the bivalve Pinna nobilis in the Eastern
Mediterranean and investigation of the degree of infection by the parasite
Haplosporidium pinnae

Fish Size and Shape Estimation with Stereoscopic Vision

Development and optimization of environmental DNA (eDNA)
methodology for the study and biomonitoring of fish fauna in the
oligotrophic marine ecosystems of the Eastern Mediterranean

Biological and genomic characterization of a novel jumbo bacteriophage,
vh_pir03 with broad host lytic activity against Vibrio harveyi

Management of human resources in research organizations with external
funding through projects

Insect meal digestibility

Seascape genomics of marine invertebrates in coastal Crete

Parentage contribution of European sea bass (Dicentrarchus labrax)
broodstocks, and correlation with fertilization success and larval survival
Novel aquafeed ingredients

Temporal variation in the sex ratio of a colonial raptor: the case of Eleonora's
falcon

Identification and Characterization of piRNAs in Teleosts

Analysis of benthic communities on artificial reefs

Genome analysis of Lagocephalus sceleratus

Comparative study of hard substrate benthos in marine caves of the
Karpathos-Saria protected area

Degree (MSc)

MSc Thesis
MSc Thesis
MSc Thesis

MSc Thesis

MSc Thesis
MSc Thesis
MSc Thesis

MSc candidate

MSc candidate

MSc Thesis

MSc candidate

MSc Thesis

Master Thesis

MSc Thesis

Master Thesis
MSc Thesis
MSc Thesis
MSc Thesis

MSc Thesis

MSc Thesis

MSc candidate

Year of

graduation/presence

in IMBBC
2019

2019

2019

2019

2019

2019

2019

2019

2019

2020

2020

2020

2020

2020

2020

2020

2021

2021

2021

2021

2021

Supervisor from
IMBBC

Manousaki T.
Mylonas C.
Manousaki T.

Kotzamanis Y.

Mylonas C.
Chatzifotis S.
Henry M.
Pavloudi C.
Papandroulakis
N.

Kasapidis P.

Katharios P.

Manousaki T.

Chatzifotis S.

Magoulas A,
Sarropoulou  E.,
Antoniou A.
Mylonas C.

Nengas |
Tsaparis D.,
Kotoulas G.

Sarropoulou E.

Dailianis A,
Chatzigeorgiou
G

Manousaki T.

Arvanitidis  C.,
Gerovasileiou V.

University

University of Crete, School of
Medicine

Universita Politechnica delle
Marche, Ancona

University of Crete, School of
Medicine

University of the Aegean,
Department of Marine
Sciences

University of Crete

University of Crete

National and Kapodistrian
University of Athens
University of Crete,
Department of Biology

Hellenic Mediterranean
University, School of
Engineering

University of Crete,
Department of Biology

ERASMUS+/ACES

Swansea University,
Department of Computer
Science

University of Crete

University of Crete

ERASMUS+/ACES

University of Thessaly,
Department of Icthyology
University of Crete,
Department of Biology
ERASMUS+/ACES

University of the Aegean,
Department of Marine
Sciences

University of Crete, School of
Medicine

University of Crete,
Department of Biology

Country

Greece
Italy
Greece

Greece

Greece
Greece
Greece

Greece

Greece

Greece

Malaysia

UK

Greece

Greece

Greece
Greece
Greece
Greece

Greece

Greece

Greece
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Name of student

Droubogiannis
Stavros
Eleftheriadi Klara
Elisavet
Iliopoulou
Grecoletto Laura
Mallick Sreeradha
Chakkalakkal
George Joseph
Moutsopoulou loli
Sarropoulou
Polyxeni
Terzoglou
Vassiliki
Theologi Ourania
Christos Kitsoulis
Papadopoulou
Andromahi
Chelmis Nikolaos
Rallis loannis
Tasiouli
Aikaterini

Title

Resistance development during phage therapy
Genome analysis of Sparus aurata

Comparative genomic analysis of conserved non-coding sequences in
teleost genomes

Reproductive behavior of meagre (Argyrosomus regius) in aquaculture
conditions and after GnRHa induction of spawning

Effect of temperature on the immunity and microRNAs in the European
seabass (Dicentrarchus labrax)

Identification and Characterization of piRNAs in Teleosts

Study of the mass mortality event of the bivalve Pinna nobilis

Genetic diversity patterns of mesopelagic fish in the Greek Seas
Phylogeographic study of the giant red shrimp Aristaecomorpha foliacea, in
the Mediterranean Sea

Chemical text and association rule mining to facilitate the study of metabolic
processes in hyperthermophilic microorganisms

Genome analysis of Pterois miles

Epigenomics analysis of gilthead seabream

Genetic diversity and population structure of Balkan chamois in Greece
Comparing sampling protocols in extreme environments focused on NIS

Parentage assignment evaluation in commercial meagre (Argyrosomus
regius) stocks using different types of genetic markers

Degree (MSc)

MSc Thesis
MSc Thesis
MSc Thesis
Master Thesis
MSc Thesis
MSc Thesis
MSc candidate
Master Thesis
Master thesis
MSc Thesis
MSc Thesis
MSc Thesis
MSc Thesis

MSc Thesis

MSc Thesis

Year of

graduation/presence

in IMBBC
2021

2021
2021
2021
2021
2021
2021
2021
2021
2021
2021
2021
2021 ongoing

2021 ongoing

2021 ongoing

Supervisor from
IMBBC

Katharios P.
Manousaki T.
Manousaki T.
Mylonas C.
Sarropoulou E.

Sarropoulou E.

Katharios P.,
Pavloudi C.
Tsigenopoulos
C., Tsaparis D.
Tsigenopoulos
C., Tsaparis D.
Pafilis E.

Manousaki T.
Manousaki T.
Tsaparis D.,
Tsigenopoulos C.
Arvanitidis  C.,

Chatzigeorgiou
G

Tsigenopoulos C.

University

University of Crete

University of Crete, School of
Medicine

University of Crete, School of
Medicine

University of Padova

ERASMUS+/ACES

ERASMUS+/ACES

University of Crete,
Department of Biology
University of Crete

University of Crete

National and Kapodistrian
University of Athens
University of Crete, School of
Medicine

University of Crete, School of
Medicine

University of Crete,
Department of Biology
University of Crete,
Department of Biology

University of Crete

Country

Greece
Greece
Greece
Italy

Greece
Greece
Greece
Greece
Greece
Greece
Greece
Greece
Greece

Greece

Greece
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c. Undergraduate Students, Internships
- Provide a short description of the activities and the number of undergraduate theses supervised, and the internships performed in the
Institute during the period.

A number of students come for the BSc Thesis research, or for practical training for 2-4 months during the last year of undergraduate school, or
during their MSc studies. The majority are Greek and study at Greek universities, but we also have a great number coming from abroad.

MB&B Total

males

AQUA
females

AQUA
EES

4 4 15 8 31
3 5 15 5 28
6 2 11 7 26
6 9 8 12 35
19 20 49 32 120
Name of student Title Degree (MSc, BSc, Year of Supervisor from University Country
internships) graduation/presence IMBBC
in IMBBC
Debernardis Behavioral and Histological studies on fish and fish larvae Practical training 2018 Papadakis I. Polytechnic University of Italy
Rossella Marche, Department of Life
and Environmental Sciences
Delli Compagni Behavioral and Histological studies on fish and fish larvae Practical training 2018 Papadakis I. Polytechnic University of Italy
Martina Marche, Department of Life
and Environmental Sciences
Digenis Markos Effect of ocean acidification on the metatranscriptome of the Practical training BSc 2018 Chatzinikolaou E., = University of Crete, Greece
gastropod Hexaplex trunculus - Study of benthic macrofaunal Pavloudi C. Department of Chemistry
communities
Dimitriadis The colonization of the jellyfish Aurelia aurita polyps on different Practical training BSc 2018 Sterioti A. Agricultural University of Greece
Theodosios types of substrates at Cretaquarium. Athens, Department of Animal
Production Science and
Aquaculture
Gonzalez Munoz Effect of temperature on lipid requirements Practical training 2018 Chatzifotis S. University of Alicante Spain
Pablo
Grizi Olga Practical learning of Marine Aquariology. Aquarium maintenance Practical training BSc 2018 Sterioti A. University of loannina, Greece
and participation in the research projects carried out in the Department of Biological
Cretaquarium (tropical fish rearing, embryonic development of triton Applications and Technologies
Charonia seguenzae).
Keroglidou Maria DNA barcoding of freshwater ichthyofauna Practical training BSc 2018 Tsaparis D. University of loannina, Greece
Department of Biological
Applications and Technology
106
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Name of student Title Degree (MSc, BSc, Year of Supervisor from University Country
internships) graduation/presence IMBBC
in IMBBC
Laiolo Elisa Monitoring of experimental trials, feeding, parasitic measurements Practical training BSc 2018 Rigos G. Universita Politecnica delle Italy
Marche
Liapi Aspasia Behavioral and Histological studies on fish and fish larvae Practical training 2018 Papadakis I. Agricultural University of Greece
Athens
Panourgia Dafni Biochemical Analysis and aquafeed production Practical training 2018 Nengas I. University of Peloponese Greece
Pouli Marina Finding of orthologous and paralogous genes in fish with important Rotation 2018 Sarropoulou E. University of Crete, Greece
functional roles during fish development Department of Biology
Roussos Efstratios = Nutritional studies of farmed fish Practical training 2018 Kotzamanis Y. University of Thessaly, Greece
Department of Ichthyology
Ruiz Orta Diego The behavior of clownfish Amphiprion oscelaris and Amphiprion Practical training MSc 2018 Sterioti A. ERASMUS+/ACES Mexico
klarkii under controlled conditions at Cretaquarium.
Sarafidou Georgia = Population genetics of Pinna nobilis from the Marine Protected Area Practical training MSc 2018 Pavloudi C. University of Crete, Greece
of Karpathos Department of Biology
Skiani Evaggelia Nutritional studies of farmed fish Practical training 2018 Kotzamanis Y. Aristotle University of Greece
Thessaloniki, Department of
Biology
Tommasi llaria Reproduction of sea urchins Paracentrotus lividus. Practical training BSc 2018 Sterioti A. Universita degli Studi di Italy
Torino, Department of
Veterinary Science
Tsoukala Katerina | Nutritional studies of farmed fish Practical training 2018 Kotzamanis Y. University of Thessaly, Greece
Department of Ichthyology,
Vatougios Nutritional studies of farmed fish Practical training 2018 Kotzamanis Y. University of the Aegean, Greece
Filippos Department of Marine
Sciences
Zafeiriou CATA and RATA sensory analysis in foods Practical Training 2018 Grigorakis K. University of Peloponese, Greece
Alexandros Department of Food
Technology
Zafeiriou Biochemical Analysis and aquafeed production Practical training 2018 Nengas I. University of Peloponese Greece
Alexandros
Balamvanou Training in biochemical analysis of feeds and fish Practical taining 2019 Fountoulaki E. University of Thessaly, Greece
Annita Department of Ichthyology
Calloni Luca Broodstock management Practical training 2019 Mylonas C. Universita Politecnica delle Italy
Marche
Kalaintzakis Population diversity assessment of the phanerogam Posidonia Practical training BSc 2019 Pavloudi C. University of Crete, Greece
loannis oceanica at the marine protected area of Karpathos-Saria Department of Biology
Kalaintzakis The effect of salinity on the growth of allochthonus freshwater fish Practical training BSc 2019 Sterioti A. University of Crete, Greece
loannis of the species Gambusia affinis (S.F. Baird & Girard, 1853). Department of Biology
Kalaitzakis Systematic and taxonomy of polychaetes Practical training 2019 Chatzigeorgiou G.  University of Crete, Greece
loannis Department of Biology
Keisaris Sofoklis Study on the synergistic antibacterial activity of essential oils against = Practical training BSc 2019 Mandalakis M. Atristotle University of Greece
fish pathogens Thessaloniki
Kopper Svenja Broodstock management Practical training 2019 Mylonas C. University of Bremen Germany
Medvecky Matej Development of a peptide selection tool for designing function-based = Mobility =~ &Training = 2019 Mandalakis M. University of Veterinary and Czech Republic
targeted proteomic assays in complex microbial systems Erasmus+ Pharmaceutical Science Brno
Mela Dorothea Study of benthic macrofaunal communities from the marine Practical training BSc 2019 Pavloudi C. University of the Aegean, Greece
protected area of Karpathos-Saria Department of Marine
Sciences
Orfanakis Michail Rearing conditions of Amphiprion sp. (clownfish) at Cretaquarium. Practical training BSc 2019 Sterioti A. University of Crete, Greece

Department of Biology
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Name of student

Pugh Sarahjane
Rana Saverio
Rappai Raghi
Sarracino Roberta

Tasiouli
Aikaterini
Valenzuala Diego
Chakkalakkal
George Joseph
Diamantopoulou
Christina

Gabed Noujoud

Giaglara Mathildi
Eirini

Hobdy Anne
Huguet Sanchez
Rocio

Karaiskou
Victoria

Lokuh Santamali
Mallick Sreeradha

Marquez
Rodriguez 1zaskun
Nikolaidi Marieta

Patsiou Vasiliki

Procopiou Avgi
Sfakianaki Maria
Superio Joshua
Alexandridis

Damianos

Basilakopoulos
Evangelos

Title

Marine Aquariology: maintenance and growth of the Cretaquarium
fauna.
Broodstock management

Practical learning of Marine Aquariology and the various backstage
Cretaquarium activities for the maintenance and growth of its fauna.
Broodstock management

An introduction to SSR data analysis from wild and cultured
populations of the species Dicentrarchus labrax

Phage isolation and characterization

In silico investigations of piwi RNAs in Teleost

Practical learning of Marine Aquariology. Cretaquarium
maintenance and participation in the research projects carried out at
the aquarium (rearing of tropical fish, cuttlefish, dogfish, climate
change effect on marine snails, etc.).

NGS library construction and genome sequencing of diatom

Fish nutrition

Rearing of clownfish Amphiprion oscellaris and Amphiprion
bicinctus under controlled conditions at Cretaquarium.
Fish nutrition

Marine Aquariology: maintenance and growth of the Cretaquarium
fauna.

Broodstock management

Effect of temperature on the immunity and miRNAs in the early life-
stage development in the European seabass (Dicentrarchus labrax)
The Amphiprion chrysopterus reproduction and larval rearing under
controlled conditions at Cretaquarium.

Behavioral and Histological studies on fish and fish larvae

Behavioral studies about the effects of stocking density in the growth
performance of gilthead sea bream (Sparus aurata) and European
sea bass (Dicentrarchus labrax) juveniles.

Marine benthic communities’ assessment

Behavioral and Histological studies on fish and fish larvae
Broodstock management

DNA barcoding of marine fishes of the Mediterranean Sea

Biochemical Analysis and aquafeed production

Degree (MSc, BSc,
internships)

Practical training MSc
Practical training
Practical training MSc
Practical training
Practical training BSc

Practical training PhD
Practical Training

Practical training BSc

Practical training
Practical training
Practical training MSc
Practical training
Practical training BSc
Practical training
Practical Training
Practical training BSc
Practical training
Practical training
Erasmus+ Training
ship

Practical training
Practical training

Practical training BSc

Practical training

Year of
graduation/presence
in IMBBC
2019
2019
2019
2019
2019

2019
2020

2020

2020
2020
2020
2020
2020
2020
2020
2020
2020

2020

2020
2020
2020
2021

2021

Supervisor from
IMBBC

Sterioti A.
Mylonas C.
Sterioti A.
Mylonas C.
Tsigenopoulos C.

Katharios P.
Sarropoulou E.

Sterioti A.

Kristoffersen J.
Chatzifotis S.
Sterioti A.
Chatzifotis S.
Sterioti A.
Mylonas C.
Sarropoulou E.
Sterioti A.
Papadakis I.

Papadakis I.

Dailianis A.
Papadakis I.
Mylonas C.
Kasapidis P.

Nengas I.

University

ERASMUS+/ACES

Universita Politecnica delle
Marche
ERASMUS+/ACES

Universita Politecnica delle
Marche

Aristotle University of
Thessaloniki

University of Conception
ERASMUS+/ACES

University of loannina,
Department of Biological
Applications and Technologies

Higher School of Biological
Sciences of Oran

Aristotle University of
Thessaloniki
ERASMUS+/ACES

University of Alicante

University of the Aegean,
Department of Oceanography
and Marine Sciences
ERASMUS+/ACES
ERASMUS+/ACES

Kardala LHII, Akuakultura eta
Elikagaien Industriak, Mutriku
University of Thessaly,
Department of Ichthyology
Queen’s University of Belfast

European University Cyprus

University of Thessaly,
Department of Ichthyology
ERASMUS+/ACES
Aristotle University of
Thessaloniki, Department of
Biology

University of Thessaly,
Department of Ichthyology

Country

UK
Italy
India
Italy
Greece

Chile
Greece

Greece

Algeria
Greece
USA
Spain
Greece
Greece
Greece
Spain
Greece

Ireland

Cyprus
Greece
Greece

Greece

Greece Greece
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Name of student

Bilbao Jone

Chatzibalassis
Dimitris
Ciribilli Irene

Di Dato Valeria
Gasparis loannis
Gatouillat Hugo

Karafios George

Koutroumani
Stella

Laoutidis
Nikolaos

Le Roy Romane

Liolis Alexandros

Maroulasof
Leonidas
Martinez Martinez
Alejandro

Paias Christos

Tselepidaki
Charoula

Chatzivasileiou
Dimitra

Kostidis
Constantinos
Oikonomopoulou
ioanna

Zafeiriou
Alexandros

Digenis Markos

Sotiriadis Sotiris

Title

DNA metabarcoding and bioinformatics on water samples for the
assessment of phytoplankton communities

Antibacterial activity of insect’s bioactive components against fish
pathogens

Deciphering the functional potential of a hypersaline swamp
microbial mat community using a combination of culture dependent
and culture independent approaches

NGS library construction and genome sequencing of diatom

Biochemical Analysis and aquafeed production

Antibacterial activity of insect’s bioactive components against fish
pathogens
Nutritional studies of farmed fish

Biochemical Analysis and aquafeed production
Insect meal in aquafeeds

Effect of climate change and ocean acidification on the feeding and
predation behavior of marine gastropods.
First acquaintances with molecular techniques

Insect meal in aquafeeds
Fish nutrition

Activities of Digestive and antioxidant enzymes in fish fed on
alternative diets

Comparing benthic communities at three different habitats
(FutureMares)

Holothuria’s biology: Correlation of residence time in the sand of
Holothuria polii with the supply of organic matter in the sediment.
Development of analytical method for the detection of tetrodotoxin
in Lagocephalus sceleratus

Effect of cooking in nutritional value of gilthead sea bream and
meagre

Development of RATA methodology for sensory evaluation of
mushrooms

Biodiversity and environmental gradients in a marine cave of Crete

phage therapy against Vibrio harveyi

Degree (MSc, BSc,
internships)

Practical training PhD

Practical training BSc

Practical training
Erasmus+

Practical training
Practical training
Practical training BSc

Practical training

Practical training
Practical training
Practical training MSc
Practical training
Practical training
Practical training
Practical training BSc

Practical Training

BSc Thesis
BSc Thesis
BSc Thesis

BSc Thesis

BSc

BSc Thesis

Year of

graduation/presence

in IMBBC
2021

2021

2021

2021

2021

2021

2021

2021

2021

2021

2021

2021

2021

2021

2021

2018

2018

2018

2018

2019

2019

Supervisor from
IMBBC

Pavloudi C.

Henry M.

Dailianis A,
Pavloudi C.

Kristoffersen J.
Nengas I.
Henry M.

Kotzamanis Y.

Nengas I.
Chatzifotis S.
Chatzinikolaou E.
Sarropoulou E.
Chatzifotis S.
Chatzifotis S.
Cotou E.

Chatzigeorgiou G.

Sterioti A.
Mandalakis M.
Grigorakis K.
Grigorakis K.
Arvanitidis (o

Gerovasileiou V.
Katharios P.

University

University of the Basque
Country (UPV/EHU),
Phytoplankton Ecology
research group

Aristotle University of
Thessaloniki

Universita degli Studi di
Perugia, Faculty of Chemistry,
Biology and Biotechnology
Stazione Zoologica 'Anton
Dhorn

Agricultural University of
Athens

Agrocampus Ouest Rennes

University of Patras,
Department of Animal
Production, Fisheries and
Aquaculture

University of Thessaly,
Department of Ichthyology
Aristotle University of
Thessaloniki

University Agrocampus Ouest
(Rennes)

Democritus University of
Thrace

Aristotle University of
Thessaloniki

University of Alicante

Aristotle University of
Thessaloniki

Aristotle University of
Thessaloniki, Department of
Biology

University of Crete,
Department of Biology
University of Crete

Harokopeion University of
Athens

University of Peloponese,
Department of Food
Technology

University of Crete,
Department of Chemistry
University of Crete

Country

Spain

Greece

Italy

Italy
Greece
France

Greece

Greece
Greece
France
Greece
Greece
Spain

Greece

Greece

Greece
Greece
Greece

Greece

Greece

Greece
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Name of student

Voulgaridi Chara

Anagnostopoulou
Argiro
Igoumenakis
Michael
Kalaintzakis
loannis

Karastergiou
Anna
Lazaridou Kyriaki

Charalambous
Maria

Gennaraki
Marianna
Kouvarakis Nikos

Lioret Arthur

Manthos
Constantinos

Saridaki Paraskevi
Tsotoulidis
Panayiotis
Alexandridis
Damianos

Christou Andreas

Title

The effect of size and presence of more than one triton Charonia
seguenzae (Aradas & Benoit, 1872) on their hunting ability on alive
Holothuria polii (Delle Chiaje, 1823).

Studying the effect of cultivation conditions on carotenoids
production by marine microalgae.

Larval rearing of Mediterranean species

The effect of the presence of Entacmaea quadricolor anemone and
the fish-density on territorial/spatial behavior and on the mobility of
the clownfish Amphiprion bicinctus at Cretaquarium.

Studying the biological and chemical response of bacteria cultivated
under an increasing deficit of carbon.

Factors affecting growth hormone in farmed fish

Ethologic characterisation and metabolic rate of g. amberjack
Polychaetes communities in NMP of Karpathos - Saria

Study on the removal of dissolved organic compounds from aquatic
systems using marine sponge

Cage rearing of Mediterranean aquaculture species

The rearing of Salaria fluviatilis (Asso, 1801) under controlled
conditions at Cretaquarium.

Analysis of Vibrio harveyi genomes
Nutritional studies of farmed fish
DNA barcoding of marine fishes of the Mediterranean Sea

Deciphering Posidonia oceanica bacterial community to advance
biodiscovery in the Levantine basin

Degree (MSc, BSc,
internships)

BSc Thesis

BSc Thesis
BSc

BSc Thesis

BSc Thesis

BSc Thesis

BSc
BSc Thesis
BSc Thesis
BSc

BSc Thesis

BSc Thesis
Practical training

BSc Thesis

COST STSM

Year of
graduation/presence
in IMBBC
2019
2020
2020

2020

2020

2020

2021
2021
2021
2021

2021

2021
2021

2022 ongoing

2021

Supervisor from
IMBBC

Sterioti A.

Mandalakis M.
Papandroulakis N.

Sterioti A.

Mandalakis M.

Kotzamanis Y.

Papandroulakis N.
Dailianis A,
Chatzigeorgiou G.
Mandalakis M.

Papandroulakis N.

Sterioti A.

Katharios P.
Kotzamanis Y.

Kasapidis P.

Pavloudi C.

University

University of Crete,
Department of Biology

University of Crete

University of Crete,
Department of Biology
University of Crete,
Department of Biology

University of Crete

University of the Aegean,
Department of Marine
Sciences

University of Crete,
Department of Biology
Department of Biology,
University of Crete
University of Crete

Ecole d'Ingenieurs de
PURPAN

University of loannina,
Department of Biological

Applications and Technologies

Agricultural University of
Athens

University of Thessaly,
Department Ichthyology
Aristotle University of

Thessaloniki, Department of

Biology
Cyprus University of

Technology, Department of

Chemical Engineering

Country

Greece

Greece
Greece

Greece

Greece

Greece

Greece
Greece
Greece
France,

Greece

Greece
Greece

Greece

Cyprus
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d. Other Mentoring activities and actions to support career development of the
trainees
- Provide a short description of other activities, including training courses, summer
schools, etc. in the Institute during the period

Lectures and seminars

Apart from supervising the Dissertation or Thesis research of postgraduate students, several
of the institute’s researchers are active in giving lectures and seminars in undergraduate and
graduate programs in Greece and abroad, to social events or other educational events
(primary and secondary level). Specific examples follow below:

-Dr. C. Arvanitidis participates in three MSc curricula operated by (a) the Department of
Biology, University of Salento, (b) the Department of Biology, UoC and (c) by the
Department of Environment, lonian University.

-Dr. S. Chatzifotis participated in seminars on fish nutrition at the UoC undergraduate and
graduate courses for the years 2018-2020.

-Dr. E. Chatzinikolaou designed and implemented a series of educational activities (online,
in the class and on the beach) for primary school students under the framework of the
Nautilos (H2020) project Citizen Science actions focused on the plastic pollution of the
oceans. More specifically Dr. E. Chatzinikolaou has established synergies with EU4QOcean,
European Maritime Day - In My Country 2021, World Ocean Day 2021, European Marine
Science Educators Association (EMSEA) initiatives. She also participates in the national
school project CONNECT within the framework of Synergies in the H2020 project
Nautilos, through the support of two thematic sections: 1) Microplastics, the invisible threat,
and 2) Climate change in the oceans.

-Dr. V. Gerovasileiou has participated in “Online training course on data formatting, QC
and publishing”, co-organized by the Flanders Marine Institute (VLIZ), the “Istituto
Nazionale di Oceanografia e di Geofisica Sperimentale” (OGS) and HCMR in the
framework of “EMODnet Biology III” project, 8-19/6/2020 and to a Seminar to
undergraduate students from Boston's Northeastern University at IMBBC-HCMR in Crete
by Dr. V. Gerovasileiou, Dr. T. Dailianis (MB&B) and Dr. N. Papandroulakis (AQUA), 23
July 2019.

-Dr. P. Katharios has been a member of the Governing Committee of the Environmental
Biology Post Graduate Course of the UoC (2019-2020), and a co-organizer of the Fish
Health and Welfare module of the International postgraduate course ACES+ (2020). In
addition, he has been involved in the following activities

» 2019, Participation at the postgraduate course “Sustainable Management of
Aquatic Environment” of the Agricultural School of the University of Thessaly
as invited lecturer for the course “Hygiene of aquatic ecosystems”.

o 2016-today, lecturer in the Erasmus+ Joint Master Degree in Aquaculture,
Environment and Society (University of Crete). Lecture and Practicals on Fish
Diseases, Vaccine development and Alternative treatments.

« 2015-today, International Course on the Care and Use of Laboratory Animals,
Crete, Greece, Lecture Title: Zebrafish Diseases, Prophylaxis and Treatment.

« 2004- today, Participation in the Post Graduate Program “Environmental
Biology: Management of terrestrial and marine biological resources” of the
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Department of Biology, UoC as a collaborating researcher with the lecture “Fish
Diseases”.

o 2010-today, Participation in the Bachelor Course of the Department of Biology,
UoC as a guest Lecturer at the course “Marine Biotechnology” with 2 lectures
per year (Phage Biotechnology and Vaccine production for Aquaculture fish).

-Dr. T. Manousaki participates since 2016 actively in the MSc program of Bioinformatics
of the Department of Medicine, UoC with a total of 45 hours of teaching per year.

-Mrs D. Mavraki has contributed to four workshops on FAIR data at LifeWatch &
ENVRIplus International Summer School-Data FAIRness for Environmental & Earth
Science Infrastructures (Italy, 2019), at the Assemble plus FAIR workshop (Belgium, 2019),
at the online workshop Contributing datasets to EMODnet Biology (2020) and the online
workshop ENVRI Community International School on Services for FAIRness (2021).

-Dr. C.C. Mylonas has conducted 14 seminars in total for the period 2018-2021. From
those, six were held at the University of Crete, Department of Biology either for the Joint
Master’s Program in ‘“Aquaculture, Environment and Society (ERASMUS MUNDUS,
ACES)” or for the graduate seminar series of the department. In 2018, he gave lectures at
the graduate seminar series of the Department of Biology, University of Cyprus, at the
Scientific School Aquaculture RISE of the International Marine Center in Sardinia, Italy, at
the undergraduate course “Aquaculture” of the Department of Aquaculture, University of
Bologna and at the Course “Advances in Fish Reproduction and Their Application to
Broodstock Management” of the Mediterranean Agronomic Institute of Zaragoza,
CIHEAM, Spain. In 2020 he gave again a lecture at the graduate course “Aquaculture” of
the Department of Aquaculture, University of Bologna and a webinar on the EASTalk
Webinars Series of the European Aquaculture Society. Finally, in 2021 he repeated the
webinar and held a lecture for the undergraduate course “Aquaculture” of the Faculty of
Veterinary Medicine and Animal Science at the Swedish University of Agriculture
Sciences.

-Dr. I. Papadakis was an invited speaker at the Scientific School Aquaculture RISE in Italy
(2018) and in the New Zealand Institute for Plant & Food Research, New Zealand (2019).

-Dr. N. Papandroulakis hosted a group of students from NorthEastern University (in 2019)
and offered lectures together with Dr. Thanos Dalianis and Dr V. Gerovassiliou.

-Dr. V. Polymenakou is a lecturer at the undergraduate classes “Geobiology” at the
Department of Geology and Geoenvironment, National and Kapodistrian University of
Athens since 2021 and "Marine Biotechnology", Department of Biology, UoC since 2010.

-Dr. G. Rigos has conducted lectures (8 hours in total) in the Joint Master Degree,
AgquaCulture, Environment and Society (ACES), CIHEAM — Mediterranean Agronomic
Institute of Zaragoza, (Spain) and the MSc program “Mediterranean Aquaculture” of the
Department of Ichthyology & Aquatic Environment, University of Thessaly (Greece).

Workshops

IMBBC conducted multiple Bioinformatics seminars where prestigious researchers
presented to an audience from the whole country during the summer period. This activity
was opened to the whole Greek community and will continue when limitations due to the
pandemic will be lifted.
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-Dr. A. (Cilia) Antoniou co-organizes and lectures at the EMBO Advanced Practical
Course on Computational Molecular Evolution (CoME) that is hosted in IMBBC,
HCMR every two years. During 2018-2020 two such courses were funded after successful
applications to EMBO respective calls. However, the 2020 course was canceled due to the
pandemics. This hands-on computational course aims to provide early-career stage
researchers with the theoretical knowledge and practical skills to carry out molecular
evolutionary analyses on sequence data. In addition, the course offers a unique opportunity
for direct interaction with some of the world-leading scientists and authors of famous
analysis tools in Evolutionary Bioinformatics. The demand for such training is large and
growing, as are the sequence databases and researchers’ awareness of the important insights
that can be gained from phylogenetic and molecular evolutionary techniques. The course
intensifies collaboration between early career stage biologists and bioinformaticians. The
course is also suitable for established researchers and instructors who would like to refresh
their memory of modern statistical methods for phylogenetic analysis of genomic sequence
data and to interact with developers of such methods.

-Dr. A. Gioti has been elected (2019-2021) as member of the Board of Directors of the
Hellenic Bioinformatics (HBio) society, whose aim is to strengthen bioinformatics training
in Greece, among others. To that end, Dr. A. Gioti co-organized an online “bridge” event
for the HBIo society.

-Mrs N. Keklikoglou organized a micro-CT workshop on 29 October 2019 in HCMR
(Heraklion, Crete) for micro-CT users during the BIOIMAGING-GR project. The invited
speakers presented their work which was relevant with tomographic data providing tips and
tricks to the audience about the creation of a micro-CT dataset and the post-processing steps
(e.g. 3D analysis, segmentation).

Mentoring activities

-Dr. C.C. Mylonas, participates in the European Aquaculture Society’s “Adopt a
student” program. Under this program, accomplished researchers are matched with post-
graduate students that have similar professional interests, in order to help them with
decisions relevant to their education, research, interviews and career development.
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The students below have not spent any time at IMBCC, but our researchers were co-supervisors or have participated in their evaluation
committee as external members.

Name of
student

Biancarosa
Irene
Chatziantoniou
Andromachi
Toomey Lola
Dourou
Marianna
Oikonomou
Stavroula
Ramos Jidez
Sandra
Digenis
Markos
Feborova
Valeria
Tampou Anna
Asimaki Mado
Loufi Katerina
Vallecillos
Quijada
Antonio
Siaperas
Romanos
Theodoridi
Antonia

Goulia
Andromachi

Kakaridi Eleni

Keet Thomas

Title

Insects reared on seaweed as novel feed ingredients for Atlantic
salmon

Investigating the feasibility of environmental monitoring of
aquaculture farms using satellite data for the sustainable
development of the sector

Unlocking the wild potential: integration of geographic
differentiation in domestication processes to facilitate fish
aguaculture diversification

Studies on the growth of marine microalgae strains cultivated on
fish farm effluents and production of high added value
products”

Uses and Applications of genetic and genomic approaches in
Improvement programs of farmed fish

Control of reproduction in the flathead grey mullet Mugil
cephalus. Broodstock management, hormonal therapies and
transcriptomic signature

Biodiversity of sea caves in the Eastern Mediterranean Sea

Faunistics and ecological aspects of the benthic polychaeta
communities in the Mediterranean coast of Israel

Organic Aquaculture

Fish nutrition with processed animal protein originated from
insects

The use of copepods during greater amberjack (Seriola
dumerili) larval rearing procedure

New challenges in genetic selection to improve the
competitiveness of the aquaculture sector

Discovery of biocatalysts of industrial interest in marine fungi
using omic technologies

Competitive behavior, ethological patterns and the role of
glucocorticosteroid receptors

Bioenergetics in Fish Nutrition

The effect of acration on the digestive system of Gilthead sea
bream (Sparus aurata) and sea bass (Dicentrarchus labrax)
The development of a larval feeding regimen for dusky Kob,
Argyrosomus japonicus, with a specific focus on the effect of
weaning period on larval development and survival

Degree (PhD,
MSc, BSc)

PhD

PhD cand

PhD

PhD
(completed)

PhD

PhD

PhD Thesis

PhD Thesis

PhD
PhD cand

PhD cand

PhD cand

PhD cand
PhD cand
MSc

MSc

MSc

Year of
graduation/study
2020

2020

2020

2021

2021

2021

2021 ongoing

2021 ongoing

PhD candidate
PhD ongoing

PhD ongoing

PhD ongoing

PhD ongoing
PhD ongoing
2018

2018

2018

Name of IMBBC
Researcher/Postdoc
Henry, M.

Papandroulakis, N.

Tsigenopoulos, C.

Kotzamanis Y.

Tsigenopoulos, C.

Tsigenopoulos, C.

Dailianis, T.

Chatzigeorgiou G.

Nengas, I.
Henry, M.

Papadakis |
Tsigenopoulos, C.
Gioti A.
Tsigenopoulos, C.
Nengas, 1.

Papadakis, 1.

Papadakis, I.

Role of Researcher/post
doc

President of Evaluation

Committee

PhD Co-supervisor

PhD external evaluator

PhD Co-supervisor

PhD Co-supervisor

PhD external evaluator

PhD Co-supervisor

PhD Co-supervisor

PhD Co-supervisor
PhD external evaluator

PhD Co-supervisor

PhD external evaluator

PhD Co-supervisor (with
G. Kotoulas at IMBBC)

PhD Co-supervisor
Thesis co-supervisor

Thesis co-supervisor

Thesis external evaluator

University
University of Bergen

Dep of Marine Science,
University of Aegean

Universite Lorraine a
Nancy

Department of Biology
University of Patras

Aristotle University of
Thessaloniki

Universitat Autonoma de
Barcelona

lonian University,
Department of
Environment
Department of Marine
Biology, University of
Haifa

University of Thessaly,
Dept Icthyology
Agronomic University of
Volos

Department of Biology
University of Patras

Universidad Politécnica
de Cartagena

NTUA, Chemical
Engineering School
Department of Biology
University of Crete

University of Patra
Department of Biology
University of Patras

Rhodes university

Country

Norway

Greece

France

Greece

Greece

Spain

Greece

Israel

Greece
Greece

Greece

Spain

Greece
Greece
Greece
Greece

South
Africa

Institute self-evaluation 2018-2021

114



E-\‘

mMBBC

amr quTT.; IOABBYK
E# KE®GE
Study of the evolution and expression of paralogous genes with .
. . - L . . . Department of Biology
Kotari loanna roles during the pigmentation in early developmental stages of MSc Thesis 2018 Sarropoulou E. Thesis supervisor A Greece
. . University of Crete
the three-spined stickleback (Gasterosteus aculeatus).
Pouli Marina Histological and r_noleculaf aspects of'g_ender differentiation in MSc Thesis 2018 Sarropoulou E. Thesis co-supervisor University of Cre_te, Greece
the greater amberjack (Seriola dumerili). Department of Biology
. . N TUC, School of Electrical
ﬁ?ggsgmnms Zi?sl-nme Embedded System for Hole Detection in Fish Cage Msc 2019 papandroulakis, N. Thesis co-supervisor and Computer
Engineering
Paspalakis Real time video processing for recognition and localization of MSe 2020 papandroulakis. N Thesis co-sunervisor :r:écé:rﬁh%?éff Electrical
Stavros problems in aquaculture nets P L P Engi P
ngineering
k . . . . Department of Biology
Shina Chara The ontogeny of Gilthead Sea bream (Sparus aurata) eye MSc 2020 Papadakis, I. Thesis co-supervisor University of Patras Greece
gzzlr(ggl‘laoksﬁ)lh Identification and Characterization of piRNAs in Teleosts MSc Thesis 2021 Sarropoulou E. Thesis supervisor ERASMUS+/ACES Greece
Garpousis Integrated MultiTrophic Aquaculture_Exploration of co-culture Thesis co-supervisor & Agricultural University of
Konstantinos bivalves and finfish it Al CeEnis, Committe Evaluator Athens (ElESED
Mallick Effect of temperature_ on the immunity and microRNAs in the MSc Thesis 2021 Sarropoulou E. Thesis supervisor ERASMUS+/ACES Greece
Sreeradha European seabass (Dicentrarchus labrax)
. T Thesis co-supervision & —
Papachristou L . . . . . . Pafilis E., . University of Crete,
Elektra Planktonic microbial community daily cycle in aquaculture MSc Thesis 2021 ongoing Zafeiropoulos H. %;rfr;lr;ytltze)Evaluator Department of Biology Greece
Maravelia Department of Marine
. WNT Signaling patterns in fish tissue BSc 2019 Pavloudi, C. Thesis supervisor Sciences, University of Greece
Aggeliki
the Aegean
. . Chemical composition of mussels & oysters co-cultured in . . Agricultural Univeristy of
Liapi Aspasia finfish and shellfish parks BSc 2021 Cotou E. Thesis co-supervisor Athens Greece
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5.3 Innovation and Intellectual Property
Provide information about the following:

a. New IP, patents generated during the period:
Provide information including Names of Inventors, Title of IP, Date filed.

Fish Texture Evaluation Tool (FTET)

The Fish Texture Evaluation Tool (FTET, Photo 1) is a rapid non-destructive methodology
for assessing texture of fish. Texture is evaluated by application non-destructive on fish
surface / flesh. Texture is a quality attribute that can be related either to freshness or to
dietary history or aquaculture management of the product and this is done by the means of
stochastic modeling. An initial IP (protected by national patent since 2016, Patent nr: OBI
1009084) is owned by the two developers of the methodology (Dr. K. Grigorakis from
IMBBC and Dr. Dimitrios Dimogianopoulos, University of West Attika). The continuation
of the on-going project (bound to different research projects) has led to an industrial
prototype (see Photo below) that has finished lab-scale testing and is being tested under an
industrial environment. This prototype is also going to be IP protected by a patent that is
going to be filed in the near future. The aspiration is to further exploit this technology,
probably by selling the IP to a commercial partner or make a new start-up.

Photo 1. The FTET under
operation during industrial
trial. The laptop with the
FTET-software interface (in front) are visible during European sea bass freshness evaluation
in a packaging and processing plant of a large commercial aquaculture operation.

b. Creation of new spin-off and start-up companies during the period:

Provide information including Company Name, Institute Members role, short (one
paragraph) description about the scope of the Company.

Three new spin-off companies — the first ever in the HCMR- have been established during
the reporting period. A brief description follows.
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Spin-off 1 - Aquatic Biologicals
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\_/ https://www.aquatic-biologicals.com/

Aquatic Biologicals SA is a newly founded marine biotechnology company, spin-off of the
Hellenic Centre for Marine Research.

Aquaculture has become the leading export power of the Agri-Food sector in Greece. The
Greek but also the whole Mediterranean industry is being expanded both in volume and in
diversity as more novel fish species are currently being introduced in the production process.
From the marketing and sales viewpoint this has very positive prospects, however it comes
along with a significant risk, the risk of diseases. The fragmentation of the market is the
biggest impediment for the Pharma industry to invest and develop new tools that will be
needed to support this expansion. This is because licensing is time-consuming, and
extremely costly.

This is the gap that Aquatic Biologicals aspires to fill in. For the past 15 years, Dr. P.
Katharios and the research team of Aquaculture Microbiology lab of IMBBC, has been
specializing in the management of diseases in the Mediterranean aquaculture developing
innovative tools that are eco-friendly and can be used as preventive and therapeutic tools.

Aquatic Biologicals, develops autogenous vaccines which are custom-made vaccines that
can be used without a license in cases where registered vaccines for the specific disease are
not commercially available. The limitation is that autogenous vaccines can be prepared only
using the pathogen isolated from the affected farm and can be used and sold only in that
specific farm. In Greece the registered vaccines are only for 2 diseases, therefore all other
diseases can be prevented only with autogenous products.

Apart from vaccines, Aquatic
Biological develops phage therapy
products. Bacteriophages or phages
are viruses that infect and kill bacteria.
They are nature’s oldest and most
efficient bacterial “predators”. They
are highly host-specific, meaning that
not only they infect bacteria alone,
they target specific strains and
species. Phage therapy can be used
both prophylactically and R -
therapeutically against bacterial diseases. It is a highly efficient alternative to antibiotics.
The most attractive characteristic of phage therapy is that it is highly targeted. With phages
you can eliminate bacterial pathogens without harming beneficial bacteria of the
environment or the gut of the host.

ot -

Finally, Aquatic Biologicals provides advanced diagnostic services to the aquaculture
companies. This service is complementary to the previously described activities. Novel -
omics technologies are employed for identifying and study pathogens and diseases.
Pathogenic strains of bacteria are being kept in biobank with cryopreservation. Agquatic
Biologicals works closely with the aquaculture companies providing customized solutions
for the sustainability of their businesses.
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Agquatic Biologicals capitalizes on the research results obtained by the Adquaculture
Microbiology lab in IMBBC-HCMR over the past 15 years but also the very strong bonds
developed with the aquaculture industry. Right
after its establishment (May 2019), Aquatic
Biologicals submitted a proposal in the General
Secretariat of Research and Technology
program (Research-Innovate-Create, Activity
I11, Valorization of Research Results), which
after the evaluation was ranked 1% with a mark
0f 4.75/5.00. Through this proposal AB secured
state funds of € 835.605 which represents 45%
of the total budget needed to invest in a production plant for its products. Since both phages
and vaccines are pharmaceuticals, they should be produced in a GMP (Good Manufacturing
Practice) compliant facility. This requires a significant investment for facilities, equipment,
personnel and quality systems. In December 2020, Aquatic Biologicals and IRIDA SA, a
Greek fish feed manufacturer came into agreement and IRIDA became the main investor of
the company. Aquatic Biologicals has been transformed to a Limited Liability Company
and currently is in the process of building a state-of-the-art GMP-compliant facility for
aquaculture vaccine production.

Spin-off 2 - Artificial Reef Innovative Applications (ARIA)

< Artificial

s Reef A‘...,,J
annovative ';'.S,m! /
{Applications

The recent degradation of many recreational diving destinations all over the world due to
impacts from massive tourism necessitated the adoption of new management measures. The
HCMR has developed an innovative technology for the creation of artificial underwater
ecotourism attractions (oases) using specially constructed artificial reefs in an attempt to
simulate the functional and morphological characteristics, and the aesthetics of the natural
rocky reefs. This new technology has been tested, validated and demonstrated successfully
in the Underwater Biotechnological Park of HCMR in Crete. Furthermore, HCMR
industrial property rights have been already protected by a European patent granted centrally
by EPO (designated countries Greece, Spain, France, Italy, Malta, Cyprus, Turkey and
Croatia) while a patent application to USPTO is expected to be granted within 2022.

In this context, HCMR has developed and
demonstrated two innovative concepts:
"HCMR-Recreational Diving Oasis™" and
"HCMR-Artificial Reef for Recreational
Diving™", These products are currently
promoted in the market by a new spinoff
private company named “ARTIFICIAL
REEF _INNOVATIVE APPLICATIONS
(ARIA)”. The company is co-founded by
HCMR and Dr. C. Dounas (IMBBC '“""""F

Research Director and inventor) together with a team of high level scientists and engineers
in the fields of Marine Biology and Ecology, artificial habitat technology, technical project

OURTEAM
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management and scientific diving with the aim to exploit technological knowledge and
further develop new products and services. Up today, the spinoff participates in six projects
aiming at constructing "Recreational Diving Oases with HCMR artificial Reefs" in the
Region of Crete (Apokoronas, Agios Nikolaos, Gournes, Stalida, Mononaftis and lerapetra).
It is estimated that for the period 2022-23 a network of more than ten (10) recreational
Diving Parks will be constructed only within the Crete Region with a total budget of more
than € 2,5 M.

ARIA is aiming at collaborating with public authorities and private firms located in other
maritime Regions of Greece which are interested in applying HCMR innovative
technologies. It is foreseen that in the next 5 years more than 50 Recreational Diving Parks
and Open Diving Attractions will be constructed along the Greek coasts with an estimated
total budget of € 12-15 M. Furthermore, ARIA will exploit exclusive rights and know-how
deriving from the HCMR patented invention and its up-today technical experience in
Mediterranean countries and abroad having an additional target of € 0.5 M as annual
revenue. Finally, ARIA is expected to participate as a partner in national and EU R&D
consortia for the development, testing and demonstration of novel technologies relevant
with the creation, function and maintenance of recreational diving parks, special fisheries
management areas, extensive aquaculture and many other blue growth-related topics.
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Spin-off 3 — FresQo

® Ve

FresQo is a start-up company that is under establishment at this moment, which will be
based in Athens. It is owned and founded by Athena RC, HCMR, FORTH, and University
of Patras. The business plan has been completed and is being edited by the partners. The
aspiration is to be an active company the first half of 2022. FresQo is the outcome of a
project under the same name. The development of a rapid non-destructive methodology for
assessing seafood freshness has led to a functional tool that is the product to be exploited by
the company. This tool uses a hyper-phasmatic camera that takes photos of a fish or other
seafood and based on artificial intelligence and a real-time comparison with a database of
photos (depository created by the project) can read changes in appearance related to
freshness alteration and conclude on the current freshness of the seafood. At this moment
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a depository for 12 different species has been created and is being continuously enlarged
(see Table 1 below). Dr. K. Grigorakis is the IMBBC researcher that is a member of the
company, as the expert on fish and seafood freshness. The scope of the company is to
provide services for key players in the seafood industry and retailers (B2B) and later on for
consumers (B2C).

‘ @ User savvas
FRESGO
@ Samples
Specimens Name (Common) Name (Latin) Specimens Samples
J roma Boops boops 50 224
l. I I Zapdéha Sardina pilchardus 40 120
Statistics Faipog Engraulis encrasicolus 0 0
..’ Baxahdog Gadus morhua 24 112
' ‘ Koutgopoupa Mullus barbaius 50 190
Users Kokiog Scomber colias 9 72
ZKoupTTpi Scomber scombrus 0
Dayypi Pagrus pagrus 12 42
AuBpiv Pagellus erythrinus 13
AaBpax Dicentrarchus labrax 14 195
Tommoipa Sparus auraia 10 141
Total: 222 1186

Table 1. User interface of the depository as it appears in the FresQo database (including
common and scientific names of species and numbers of samples undergone review for their
freshness).

C. Participation in Greek or foreign companies

Dr. C. Arvanitidis is the Chief Executive Officer of LifeWatch ERIC, with the headquarters
in Seville, Spain.

Dr. T. Dailianis and Dr. P. (Yolanta) Koulouri participate in the HCMR spin-off ARIA
(Artificial Reef Innovative Applications) P.C., founded by Dr. C. Dounas. The company’s
main focus is the design and implementation of recreational diving parks.

Dr. T. Dailianis participates in the Greek company Cleopatra’s Sponges P.C. The
company’s main focus is the sustainable exploitation of Aegean sponges and Dr. T.
Dailianis serves as an expert advisor.

Dr. C. Dounas is the founder of the HCMR spin-off ARIA (Artificial Reef Innovative
Applications) P.C. The company’s main focus is the design and implementation of
recreational diving parks.

Dr. P. Katharios is the founder of Aquatic Biologicals SA, spin-off company of HCMR.
He is currently the CEO of the company and the Vice President of the Board of Directors.
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Aguatic Biologicals develops and produces autogenous vaccines for aquaculture companies
and provides health services including advanced diagnostics.

d. Income from Royalties or exploitation of IP during the period
No income from royalties was obtained during the period.

e. Description of TTO office and practices to promote generation and
exploitation of new IP.

Unfortunately, the HCMR does not have a TTO office so far. The state is currently
encouraging the creation of such offices in all research centers, institutes and universities in
Greece, and we are in communication with the UoC in order to examine the feasibility of
creating a joint office that will support not only our respective organization, but perhaps
other research organizations in Crete.

Nevertheless, IMBBC has historically had very close ties with the Aquaculture industry. In
the 1990s, the predecessor of IMBBC — the Institute of Marine Biology of Crete, IMBC-
provided practical courses for aquaculture personnel and managers, and provided eggs and
juveniles for the young, but rapidly growing industry in Greece. As a result of this close
relationship, new methods, technologies and products resulting for the research activities of
IMBBC find their way to the Greek aquaculture industry quite rapidly, through direct
interaction with the relevant researchers. Also, for many years, IMBBC researchers provide
consulting services to the major Greek aquaculture companies in aspects of Broodstock
management, Fish health and vaccinations, Feed formulation and feeding, etc., and through
these relations they can easily and rapidly transfer any new technologies to the industry.

f. Other commercial activities

A number of Permanent Researchers are involved in “commercial activities” relevant to
their expertise, in the form of provision of biological material (eggs, juveniles, edible fish),
analyses and consulting. Money obtained from these consulting activities goes into a
special account for each researcher, after deduction of a 20-25% overhead charge by the
HCMR and more recently a 2% by IMBBC. These monies are managed by each
researcher and may cover the salaries of students and contracted personnel,
purchase/service of office and laboratory equipment, maintenance of the facilities,
participation and travel to conferences, purchase of consumables for preliminary studies,
etc.

The Broodstock management facility (AQUA, Dr. C.C. Mylonas) produces eggs of a
number of Mediterranean marine fishes, including gilthead seabream, European seabass,
meagre and greater amberjack, which are sold to commercial hatcheries in Greece and
Europe. These eggs are sold to hatcheries that either do not have broodstocks of these
species in their facilities, or they need the eggs to satisfy some emergency requirements due
to increases in production or problems with their production at a certain time. The eggs are
produced by the various broodstocks we maintain at IMBBC, as part of research projects or
as production stocks for our own hatchery needs.
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Dr. S. Chatzifotis (AQUA) offers testing and evaluating feed additives for commercial
companies.

Dr. T. Dailianis (MB&B) has served as expert advisor to assess the suitability and value of
underwater areas in the lonian Sea for the establishment of diving parks for the company
AMBIO Consultants S.A.

Dr. E. Fountoulaki and Dr. I. Nengas (AQUA) were involved in eight individual contracts
for the period 2018-2020 providing analyses of aquafeeds and feed ingredients, evaluation
of nutritional products in vivo and in vitro for fish producers and nutritional solution
providers, as well as aquaculture companies such as TETHIS AQUACULTURE Ltd,
ALLTECH Ltd, FRAMELCO BV., La PRAIRIE Aqua Tech, PHILOSOFISH and Galaxidi
Marine Farms.

Dr. P. Katharios (AQUA) conducts fish disease diagnostic services for the Greek
Aquaculture companies.

Mrs N. Keklikoglou (MB&A) offers micro-CT scans and 3D analysis of a variety of
samples for different companies and research centers.

Dr. I. Kotzamanis and Dr. G. Triantaffylidis (AQUA) cooperate with Private Greek and
foreign commercial companies and organizations (e.g. the American Soybean Association-
USSEC), offering service in the field of fish nutrition and aquaculture.

Dr. P. (Yolanda) Koulouri (MB&B) has provided ecosystem management services
regarding monitoring studies in the marine areas of wastewater treatment plants of different
cities of Crete Island (e.g. Heraklion, Chania, Platanias, Rethnymnon) as well as measures
for the conservation and management of marine biological resources of Elounda Bay
(Crete).

Dr. C.C. Mylonas (AQUA) has signed various contracts for consultation to various
commercial operations in Greece, Europe and the World (a total of >20 so far), in the area
of Broodstock Management and Control of Reproduction in Aquaculture fish. Some of the
companies include IRIDA S.A., Galaxidi Marine Farms, Argosaronikos Fishfarming,
Selonda, Kefalonia Fisheries, Philosofish, (Greece); Kilic Aquaculture (Turkey);
Aquabridge, Dubai, U.A.E. This consulting work has been carried out since the early 2000,
and has many benefits for Dr. Mylonas and his laboratory, but also IMBBC. Due in part to
this consulting activities carried out by Dr. Mylonas -but also other IMBBC researchers-
IMBBC has gained a very good reputation with the Mediterranean aquaculture industry, and
many companies express an interest to collaborate with us in solving production problems
they may face.

Dr. I. Papadakis (AQUA) offers as service the evaluation of Snapper larval rearing
protocols for the New Zealand Institute for Plant and Food Research.

Dr. Dr. N. Papandroulakis (AQUA) offers consulting on larval rearing and grow-out
methodologies. In addition, the Pilot scale hatchery sells fish juveniles to private companies
of a number of Mediterranean marine fishes, including European seabass, meagre and
greater amberjack. These juveniles are sold to companies that either do not have their own
hatchery, or do not have breeders of these species in their facilities. In addition, the Pilot
netpen aquaculture farm of IMBBC sells harvest size fish for human consumption.

Dr. G. Rigos (AQUA) offers experimental & challenge trials to the companies Skretting
AS, Nutriad International NV, BioMar Hellenic ABEEI, Allteck Ltd, Seloda SA and the
university Ecole Polytechnique Fédérale de Lausanne. Further, he offers scientific reports
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regarding fish antimicrobials to the company Vethellas AEBE. He also conducts
toxicological reports for the companies S&B Industrial Minerals S.A, Vethellas AEBE and
the Hellenic Aquaculture Producers Organization (HAPO). Finally, he offers the evaluation
of quality and safety of aquatic products for the company AB Vasilopoulos SA.

Dr. D. Tsaparis (MB&B) offers as a service the genetic analysis of samples for the NGO
"Agriogido".

Dr. C. Tsigenopoulos (MB&B) conducts annual service contracts to Universities, Research
Centers and aquaculture companies of approximately 40.000€ for sequencing, microsatellite
genotyping and breeding services.
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5.4 Awards and Distinctions

Dr. A. (Cilia) Antoniou

-Member of Organizing and Scientific Committee 2018: EMBO Practical Course:
Computational Molecular Evolution, 6 - 17 May 2018, IMBBC, HCMR, Heraklion,
Greece.

-Member of Organizing and Scientific Committee 2019: Wellcome Trust-EMBL-EBI
advanced course on Computational Molecular Evolution. 13 - 24 May 2019, Wellcome
Trust Genome Campus, Hinxton, Cambridge, UK.

Dr. C. Arvanitidis

-2018: Awarded with the Frontiers Community Support Fund as a recognition for the work
carried out as an Associate Editor for Frontiers in Marine Science, by the College of
Chief Editors.

Dr. E. Chatzinikolaou

-Scientific responsible on 1st Call for Research Projects ELIDEK (HFRI, Hellenic
Foundation for Research and Innovation) for the support of Post-doctoral Researchers,
2018-2021. "Effects of climate change and ocean acidification on marine gastropods
(ECCO) (project ID: 343)". Scientific research area: H. Environment and Energy -
Funded by: General Secretariat of Research and Technology, Budget: 140,000 €.

-Postdoc Scholarship for the call «Support of researchers with emphasis on new researchers™
EABM34, 2018-2019. «Estimation of volume and density of thrombotic material with
the use of micro-CT in patients with ST elevation acute myocardial infarction (STEMI)
following primary percutaneous coronary intervention (PCI) and thromboaspiration.
Correlation with angiographic and clinical outcome™ (MIS 5004707) - Funded by
ESPA/NSRF.

Dr. Thanos Dailianis

-Member of the scientific and organizing committee for the international conference CMBR
Web Conference - Blue Growth in the Eastern Mediterranean: challenges and
opportunities. May 12-13, 2021, organized by IMBBC.

-Associate Editor for the journal Frontiers in Marine Science (2020 1F=4.912), section
Marine Biology.

Dr. V. Gerovasileiou

-Greek National Expert on marine and coastal biodiversity, 2021. Greek Ministry of
Environment and Energy & UNEP/MAP-RAC/SPA in the frame of the “Post-2020
Strategic Action Programme for the conservation of Biological Diversity in the
Mediterranean Region”.

-Scientific Committee member, 2021. 4th International Congress on Applied Ichthyology,
Oceanography & Aquatic Environment (HydroMediT 2021), 4-6/11/2021, Mytilene,
Greece.

-Scientific Committee member, 2019. RAC-SPA/UNEP-MAP Symposia on marine key
habitats and Non-Indigenous Species in the Mediterranean, 14-18/01/2019, Antalya,
Turkey.

-Scientific Committee member, 2018. 4th International Symposium on “Anchialine
Ecosystems”, 10/2018, Lanzarote, Spain.
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-Scientific Committee member, 2018. 12th Panhellenic Symposium of Oceanography &
Fisheries, 31/05-03/06/2018, Corfu, Greece.

Dr. N. Gioti

-Member of the Hellenic Bioinformatics (H. Bioinfo) Board of Directors (through
elections), 2019-2021.

-Scientific Committee member of the Hellenic Bioinformatics (H. Bioinfo) Conference,
HBio 12, FORTH, Heraklion, 11-13 October 2019.

Dr. T. Manousaki

-European Reference Genome Atlas (ERGA) council member, 2021. Elected by the Greek
members of the ERGA initiative as a council member representing the country.

-Organizing member of the Data Analysis Committee and Bylaws Committee of ERGA,
2021.

-Marine Evolution conference (Strémstad, Sweden), 2018. Session "2. Evolutionary
Biology of Marine Invasions" co-organizer.

Mrs D. Mavraki

-RDA Europe Expert grants, 2019. Grant winner as an expert European Researcher &
Scientist working with data to attend the 14th RDA Plenary meeting, in Helsinki,
Finland 23-25 October 2019, under the theme “Data Makes the Difference”
https://grants.rd-alliance.org/OpenCalls/call-experts-rda-14th-plenary.

Dr. C.C. Mylonas

-Organizer — 12th International Symposium of Fish Reproductive Physiology, May 2023,
Hersonissos, Crete.

-President of the Scientific Committee for Agrotechnology and Nutrition, of the Greek
Republic — 2020-2022. Consulting body for the National Committee for Research,
Technology and Innovation, of the Republic of Greece (Ministry of Development and
Investment).

-Board of Directors of the European Aquaculture Society, member (elected for two terms,
2018- present).

Dr. C. Pavloudi

-5th OBPS Community Workshop, 2021. Track organizer on "Enhancing the value of
marine omics/eDNA practices across the ocean community".

-5th OBPS Community Workshop, 2021. Panelist on session "Coordinating genomic
sampling across a European Infrastructure™.

-JGI Annual Meeting, 2021. Poster judging team.

-Workshop on "Biomonitoring of aquatic ecosystems using genetic methods”, 2021.
Lecturer, Member of the organizing committee.

-1st DNAQUA International Conference, 2021. Member of the Scientific Committee.

-Seminar on "HPC analyses and DNA metabarcoding”, 2020. Lecturer, Member of the
organizing committee.

-Costas Drainas Scholarship for Early Researchers from the Hellenic Society
Mikrobiokosmos, 2018. 1 month visit to the Microbial Ecophysiology group of the
University of Bremen.

-FEMS Meeting Grant, 2018. Participation in the 5th International Symposium on Microbial
Sulfur Metabolism, Vienna (Austria).
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-Murray Foundation (MF) Grant, 2018. Participation in the 8th European Coastal Lagoons
Symposium (EuroLag), Athens (Greece).

Dr. G. Rigos

-Session Chair at the European Aquaculture Society, Aquaculture Europe 2019, Our Future
-GROWING from WATER, Berlin, Germany, October 07-10 2019.

-Session Chair at the 19th International Conference on Diseases of Fish and Shellfish —
European Association of Fish Pathologists-EAFP 2019, Porto, September 09-12 20109.
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5.5 Societal Impact

The IMBBC has a significant role in the society, through its many activities related to the
most important economic resource of Greece -the marine environment, which are governed
by (a) scientific excellence, (b) strategic collaborations with research, academic and
industrial partners in Greece, Europe and the world, and (c) employment of modern
technologies in parallel to conventional knowledge. Based on the above principles and the
extensive involvement of IMBBC research staff in EU and national research projects, the
activities of the institute are relevant both locally and globally, and have impacted society
significantly in the areas of marine aquaculture and tourism (via the study and conservation
of the coastal marine environment). Through its research, education, dissemination,
outreach and business activities, IMBBC has succeeded in bringing the issues of marine
biodiversity (e.g. sustainable exploitation of marine biological resources) and sustainable
development of aquaculture at the highest priority at the regional and national level. The
institute greatly supports the development and expansion of the aquaculture industry in
Greece, which is the 3rd largest export industry of agricultural products.

a. Dissemination and outreach activities to the public

IMBBC has (co-)organized conferences, workshops, schools and seminars in order to
disseminate and outreach scientific knowledge during the evaluation period (see section 5.2
Training & Educational activities). We participate in the networking for the Mediterranean
Science Commission (CIESM) consisting of several thousand marine researchers, applying
the latest scientific tools to better understand, monitor and protect a fast-changing, highly
impacted Mediterranean Sea. More specifically, IMBBC represents one of the focal points
of the CIESM program “watching for jellyfish blooms” and in collaboration with the Port
Authorities monitors jellyfish blooms along Cretan coasts for the safety of the citizens and
tourists (2014 to date).

Dr. P. (Yolanda) Koulouri is a member of the international non-profit organization
European Marine Science Educators Association (EMSEA) committed to boost Ocean
Literacy in Europe and worldwide. In addition, the EMSEA-Mediterranean Working Group
(of which Dr. Y. Koulouri is a founding member) provides basic fundamental knowledge
about the Mediterranean Sea to educators, teachers, scientists, NGOs, the blue business
sector and policymakers. In this way, it helps to achieve awareness at all levels of society
and, therefore, a blue and sustainable Mediterranean region. In this context, personnel of
IMBBC along with other institutes of HCMR has actively participated during the evaluation
period in events such as Researcher’s Night, European Maritime Day, Mediterranean Coast
Day, World Ocean Day in order to promote ocean/marine citizenship.

Dr. Y. Koulouri is also a member and was elected recently as the co-chair of the Ocean
Literacy Working Group of the European Global Ocean Observing System (EuroGOQS)
which, among other activities (e.g. policy documents and campaigns), has launched a long-
term UN Ocean Science Decade Action Programme to bring considerable added value to
empowering citizens to use their acquired knowledge of the ocean and awareness of ocean-
related issues to communicate about the ocean in a meaningful way and make informed
decisions for their lives that will impact on their future wellbeing. IMBBC is also a founding
member of EU4Ocean Coalition, which connects diverse organizations, projects and people
that contribute to ocean literacy and the sustainable management of the ocean. Supported
by the European Commission, this bottom-up inclusive initiative aims at uniting the voices
of Europeans to make the ocean a concern of everyone. The coalition is made up of three
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components: a platform for organizations and individuals engaged in Ocean Literacy
initiatives, a European Youth Forum for the Ocean and a Network of European Blue
Schools.

Also, the institute participates in the activities of the Cretaquarium (which is part of HCMR),
not only in the realization of its construction and operation, but also in different events
organized for the local population and the visitors. The Director of IMBBC (Dr. C.C.
Mylonas) has been the Director of the Cretaquarium between March 2021 and March
2022, and its chief aquariologist (Dr. A. Sterioti) is a researcher of IMBBC. As such, the
research activities of IMBBC (and HCMR as a whole) are highly visible in the visitors of
the aquarium, and have contributed greatly in strengthening the interest of the local society,
but also beyond, in the area of marine life, conservation, biodiversity and aquaculture, since
Crete is a popular destination for domestic and international tourism. Since 2021, we have
organized a permanent exhibition at the Cretaquarium, with the purpose to disseminate and
promote the key messages and objectives of the UN Decade of Ocean Science for
Sustainable Development, by producing audiovisual and educational material and using
modern scientific instruments and educational tools in order to improve the interaction of
students and citizens with the results of current marine research.

Finally, in the last two years, a significant effort has been undertaken to bring the research
done by IMBBC researchers closer to the public, and bring awareness about the importance
of the marine environment and the health of our Oceans and Seas in the maintenance of the
Climate, the stability of the ecosystems, the provision of healthy food, the discovery of
important pharmaceuticals and industrial compounds, and wellbeing of coastal
communities. A series of interviews of all of our researchers and post-docs is published in
local or national newspapers every 1-2 months, while news releases are sent to all media
when a new research programs starts its implementation. We believe this has increased the
awareness of the public e - !

regarding IMBBC and the e
HCMR, and helps in educating O M. MANBAMAKHE TTHN 1

our fellow citizens of important ~ « Q1 A(lYOKé(p(IAOI ﬁpOuv

environmental, biodiversity and , ’ |
aquaculture issues. In 2020, a Y10 Vd HEIVOUV OTNV Kpl‘ITI‘I»
total of 30 publications were = , e

produced in different media

(newspapers, websites, : :
magazines and TV programs) H afionoinon
and in 2021 a total of 74 TWV onoyywv

publications  were  made,
including also press releases
regarding new projects. In the
following pages, we provide
some examples of these
interviews-articles that have
been published so far.

Interview of Dr. E. Mandalakis,
presenting his research on using the rabbit fish to extract valuable compounds.
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MATPOOH

H TauréTnTa Tou IGABBYK
To IvoTitouto ©aAdoaiag BioAoyiag, Biotexvohoyiag & YdatokaAliepyeidv (IOABBYK)

eival €va and Ta Tpia voTiTouTa Tou EAANVIKou Kévtpou @aiacoiwv Epguviv (EAKEGE)

HE €8pa To HpdkAelo KPATNG Kal EyKATAOTACEIG 0 AvABUOoo ATTIKAG Kal Zouda
Xaviwv. Me npoowniké 120 atéuwy Kal 27 TAKTIKOUG EPEUVNTEG, SpacTnplonolsital oTn
BaAdooia BIONOIKIAGTNTA, VEVETIKN KAl YEVWHMIKN, KAl OTIG USATOKAANIEPYEIEG.

TON
KQNITANTINOY MYAQNA,
KPITQNOZ FPHFOPAKH

Axolpe ovxva éu ta aypra
Papia eivat kaAvtepa and
Ta eKTpe@OpEva oug vda-
TOKaMAIEpyeLEG Kat 6T oL
KATtavaAwTéG YEVIKA MPo-
Tpovv ta dypia. Auté ovp-
Baiver yiati péxpt poAig ta
péoa touv 2000 atéva, ne-
pPLOooGTEPO and 1o 95% twv
«xBunpadv» (Papra, 6otpa-
Ka, HaAGKIQ, KAPKIVOEL-
81, @UKla, K.T.A.) nov Ka-
TavaA®VapE NayKooping
1jrav npoidv epacttexvi-
KIG KAl EMNAyYEARATKIG
aheiag. O katavaAwtig
Bev éxel ouvnBioet aképa
omv 18éa mG «ixBLoKaA-
Aépyeragy. oo Aiyor and
£PAG £Xouv Bel PApPEG pE
Papra, eve 6Aot Exouvpe
8el ota xmpta pag Kkmvo-
TPOPOLG va PEYAAGDVOLV
owkéorta {ma. Etor, kaveig
Bev apgrofntei 6u ta Kko-
T6novAa, npépata, yov-
pobvia kat pooxdpia npo-
£pxovtat and @Aappeg, kat
Bev vndpxet ovgimon eav
Ta «aypla» givar kaAvtepa
and 1a eKtpoPig. Avtibe-
1a, LIApXEL OLYTMOT Kat
MPOT{HNON 1A TV NPOE-
Aevon tov {®ov (viomo
Katoiki, pooxapt Apyevu-
viic) 1 m pdroa tov (Angus
1j Charolais pooxapta). l'a
Kanola noAv yweotda 1én
Papiiv, 6pwe, 6nmwg o
00AoPGG Kat 1) NEGTPOQQ,
oxedbv kaveig dev ava-
poutal edv ivar aypla
1} 6x1, 8161 eEvnakovetat
6 gival npoiévra vdato-
KaAMEpyelag.

Apwpa, yeuon, noiétnta
Eivai 6pmg yeyovég 6t
1a Ppapra ané mv aleia
uneptePoiV Oe APMHA Kat
yevon. Onng éxouv Seikel
«TLPAA TE0T> PE Katava-
AwTEC, ma 6vimg aypra
Totnobpa xapaxmpidetat
ané apOPaAta «PPECKWV
Kapkivoelbov/yapidag»
KAl «PPECK®V QUKLOV/BA-
Aaooac» nodd eviovétepa
and avtiotolxn EKTPOPIiG.
AuT6 gival @uaikd! Ze 6Aa
1a {Ga nov anoteAovv
TpOPI} TOL avbpdnov,
auvtd nov peyad®dvouv
ot @bon éxouvv kaAvte-
pn yevon kat dpwpa, Aé-
YO TG peYaAitepng not-
KiAiag omv po@n} ToLG.
Qot600 0 KatavaAmtig
ag AGBet vnéyn kat AA-
Aaq, mo onpavukd kpruj-
pla emdoyiig ota onoia
Ta eKTPEPOpEVA Papla
vneptepovv Eekabapa twv
QVTioTOLXWV AALEVPEVOV
o0 15{ov eidoug:

a) Tyny. Ta Ppapra ektpo-
NG £Xouv TIPEG Nov givat
Katd noAd XapnAdtepeg
ané ta avriotoixa aAt-
evpéva. Eniong, ot upég
TV aAteVpévev Teivouy va

WAPINEAATIZIO H
IXBYOKAARIEPTEIAL;

To epdMpa
nou éAol
@€ToupE oTOV
€aUTO UAG,
anavmuévo
ané Toug
EISNPOVES

ol onoiol
yVvwpidouv
KAAG TNV
noiémTa Twv
Papiwdv nou
napdyovral
omv EAAGSa

£XoLv 01afepa aLENTIKEG
TAoELg, KGT nov dev ovp-
Baivel pe ta Papia ektpo-
[

B) AogpdAera tov TpoPi-
pov. v 1X0vokaAAép-
vela eAéyxoupe andAvta
Moy EKTPEPOVTAL KAt PE TL
Tpépovial ta Ppapia, kat
0L TPOYEG TOVG eivar eAey-
péveg yia to&iveg kat fa-
péa pétadda. Aviibeta, ta
aypla Ppapia propovv va
eKtiBevial oe SLapopeg
nnyég pornavong kar av-
16 givat noAv 8vokodo va
eleyxPel omv ayopd.

y) Zrabepduyta omy not-
omta. Avaloya pe mv
enoxr, propei va aAAadet
n Satpogikij a&ia twv
ayprov papidv avaloya
pe m Sabeopéuta po-
@16, adAd kat m @aon
MG avanapaymyiig toue.
Zmv ixbvokaAAiépyela ta

Papra pove otabepd kat
Kabnpepiva avddoya pe
mv 6pe&l Toug, €10l n Hi-
atpoikii Toug agia eivat
o otabepi.

8) Evlwia tov extpepdpe-
vou paptob. Ta Ppapia mg
1xBuokadAiépyelag Bava-
hvovtal Gpeoa pe 600 du-
VatéTePo avmdLVouG Tpé-
noug, Xwpi¢ va naiebouvv
o€ aykiotpla Kat va pav-
patidovrar og dixtoa. Avtd
£Xel BETUKEG ENUTIMOOELG KAl
oV NoLGUYTa G 0apKag
ToUG,

€) Ppeokouta. Ta ektpe-
@opeva Ppapla apéowns
petd mv e€adigvon Sa-
mpovvtal navia oe Hep-
Hokpaoia Katw twv 4°C
HEXPL VA YTACOLV OTO Ka-
Ad61 tov katavadwui. Etot

Aedovtat pévo 60a {nta n
ayopd Kat 5ev «pévouv oto
PAP V1A PEYAAO XPOVIKG
Baompa.
ZuPNEPACPATIKA, KATM
ané ug owotég npodlaypa-
@£G 1xBuokaAiépyelag, n
MoLGTTA TOV EKTPEPOE-
VoV Ppapuov eival aplom,
e&ioov 1] kat avéepn ané
Kkanowa aypia, adievpéva
&idn. Etal, motevovpe 61
600 Ba wppalovy ot ouv-
01ikeg, 600 0 KatavaAwig
Ba eEokeldvetal pe mv
18€a Tov EKTPEPOPEVOL
Paptob kat Ba nAnpo@o-
peltal owotd, Ba teivel va
TO MPOTPA NEPLOTHTEPO.

Xedpig avriBioTika!
Yndpxouvv 6pwg kat npo-
KataAfPpelg yia ta pa-
pra 1xBvokaAAiépyelag
nov ogeiloviat ev pépet
o€ apvnuka (kat avaAn-
01) Snpootedpata. Mvetat
OULXVA avagopa yia xprj-
on avuflotuk®v, eve yia
10 Papt vEatokaAAiépyet-
ag vnapxet eAaxiom éwg
KaBoAov xprion aviifro-
TKOV, Xwpi¢ katdAona
oto péppo. H elpmveia
eivar 611 &ev vnapxoovv
avtioTtolxng ouxvoTTag
1§ emBeukdmTag dSnpoot-
e0pata yia popeég EKTPo-
@1ig xepoaimv (v, 6rov
avtiBeta yivetar gvpeia
Xpnion aviBlotk®v.

lNa mv npokatdAnyn eva-
vtiov mg ixBuokaAMEépyet-
ag evBvvovial ev pépetL Kat
ot 1xBuéunopot, ot ornoiot
£XOLV MEPLOTBTEPO KEPSOG
ané ta aypla Ppapla kar
Ta nPowHovV NEPLOTGTE-
po. Eniong, g peyddeg
Tomnotpeg, AaBpdkia kat
Kpavioig (1§ podokdma)
nov npogpxoviatl and mv
xBuokadhiépyera (3-4 Xpo-
vav, nepinov 1 kA6 oe Ba-
POG) Ta MOLAGVE Oav «Ie-
Aayiowa» 1} «adaviapika»
Kal 08 TPEG NAPOHOLES PE
Ta ypra Ppapia, dnprovp-
yovtag £toL my evionm-
on otov Katavadwtj 6t ta
aypra eivat yevika aveote-
pa and avtd me ixBLokaA-
Aépyerag. Avtd ta papa
Opwg Sev Srapépouv Ot Ti-
nota (ekt6¢ ané mv nAt-
kia kat 1o péyeddg Toug)
ané ta pikpotepa papia
1xbvokaAAiépyerag, kat
£xouv v idia Sratpo@i-
1 a&ia apoi npoépxoviat
ané akpiBag g idieg po-
vadeg ixBuokarAiépyetag
Kat ipépoviat akpBOG pe
TG i61£G TPOPEC!

O 3p KwvoTavrivog
MuAwvdg sival
SIEUBUVTRG EPEUVOV
Kal S1gubuvTiig

Tou IvoTiTouTou
@aAdooiag Bioloyiag,
BioTexvoAoyiag &
Y3aTokaAAIEPYEIOV
(IOABBYK) kai o 3p

1 peoKada toug Srampei- Kpitwv Mpnyopdkng sival
TAL y1a NEPLOCATEPO XPOVL- OV TOU
K6 Sidompa. Enfong, €€a- IOABBYK.

KYPIAKH

18 OKTQBPIOY 2020

EYKOAA
ITOMIATO
ENA YWHAHX
NOIOTHTAX
TPOOIMO

Méxpi HONIG MpIV and

70 xpovia, oxedov 100%
TV «IXBuNpwV» ATavV
nNPOoIGV EPACITEXVIKAG

Kal ENayYEAUATIKAG
aligiag. MeTa ané
paydaia avanTtuén
BEKAETICV, ONMEPT

T0 52% TwV IXOUNPWV

nou katavaA@vovTal
NAyKooWiwg NPOEPXETAl
ano Tnv udaTokaANIEpyEIa
(Naykéaopiog Opyaviopog
TPodipwV TwV HV®PEVWY
EBvav, www.fao.org)!
A@ou ol wkeavoi, Ta
notduia Kai ol Aiuveg

Hag unepalievovTal yia
JEKAETIEG TWPA Kal SeV
pnopoUv va Napayayouv
neplioocdTepa aAievpara,
eival oiyoupo 611 autd

TO NocooT6 Ba augnBei
akopa neplocdTepo. H
KaTavaAwaon IXBunpwv
eniong augaverar
OUVEX®G, Aoy TNG
ApIoTNG SIATPOPIKAG
Toug a&iag Kai Twv
EUEPYETIKWV YIa TNV UYEia
pag 1I810TATWV Toug. Eidika
Ta Balacoiva Yapia

gival NoAU onPavTIKG

yia Tnv avanTugn kai
UYEIQ TOU EYKEQPAAOU

Kal ToU Kapdiayyelakou
OUCTAPATOG, AOYw TNG
NEPIEKTIKOTNTAG TOUG

oe -3 Ainapd o&ga kal
IXVOOTOIXEIQ.

ZTnv EANGSQ, TO 62% Twv
1XBunpwyv napdyovTtai and
TNV USATOKAANIEPYEIQ,

n onoia anotehei Tov
npwTo eEaywyikd KAGSo
ZWIKNAG NApaywyng,
CUMBAANOVTAG BETIKA GTO
EMNOPIKS 100ZUYI0 TNG
xwpag. Eniong, o Topéag
epyodoTei nepinou 12.000
EPYalOHEVOUG KUPIG

OE AMOUKPUGHEVEG Kal
VNOIWTIKEG MNEPIOXESG TNG
EAMNVIKAG ENIKPATEIAG,
YEYOVOG Nou CUPBAAAE!
ONPAVTIKG oTNV
OIKOVOMIKN avAnTUEN Twv
TOMIK®Y KOIVWVIGY. H
IXOuokaAAIEpyEIa EBWOE
Tn SuvaréTnTa oTov
KATAVOAWTH va BaAel aTn
KaBnpepIvn Tou dIaTpoen
QauTo To UWNAAG NoIGTNTAG
TPOPIHO OE NOAU
QVTAYWVIOTIKA TIWA.

Interview of Drs. K. Grigorakis and C.C. Mylonas (AQUA), on the value of farmed
Mediterranean fish and the Greek aquaculture industry.
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evraTike exgiETGMeuon
Twv Bakdociwv né-
pwv, n pinavon, n
napdxria  aoTikonoi-
non kar n_ KhpoTIKA
aMayri éxouv oBnyricel Gt pia paydaia
UnoBABuIoN i Kai KaTaoTPOPH NOM@Y
60AGOGIWY OIKOGUGTNYGTY i aNoTENE-
oja TV unodBpion T uyeiag T600
TOU WKEQVOU 600 Kal TWV avBpONWY.

To napandve Tovile, e oUVEVTEUER
m™¢ oy «fl», n Ap. Navayibra (Tio-
Advra) Kouhotpn, kipia epeuvriTpia oo
IvomiTodto Gakdooiac Biokoyiag, Biore-
xvohoyiag & Y8arokakhiepyeiiv aTo EA-
Aviko Kévipo ©ahdooiwv Epeuviv.

H iB1a piAd yia To «@akdooio fpappa-
TI06», T0 NpOypapya «Mnhe Sxoheian
K1 TV QVGYKN EVNEPWONG TwY NaIBIGY
Yia auté Ta 6épara.

H ouvévteugn éxer wg egfic:

11 cwooipc rawdips «dalioors]
Tpappanopdon K nolo i 1o aw-
XSO in{ DKL 04 (PIUREL

<0 6po «©aAGo010G pappaTIopser
anodider o yAbooa pag Tov ayyhiké
6po “Ocean Literacy”. H kataxpnoTikii
anédoon Tou 6pou «ocean» oty EMAN-
VIKi YAG00a w¢ <6GAacaa - BaAdooiocs
¥iveran yiari, wg kirorkor 6 Mecoyeiov,
efjaore e

AN. KOYAOYPH ITHN “

0 Gvlpwnog icw¢ anodeixOei
auTOKATACTPOPIKGC Yia TOV nAavATn

«H GYv010, n GBIGQOPIU KAl Ta CUHEPOVIA ANOTEAOTY TV aITia TV NEPIOTOTEPWY

nou
avagiper

GiEEPa N NAYKOOHIA KOVOTNTaY,

ennpedoouy 1600 To nepiBdov 6ao
Ka1 70 810 T péMoV TouG.
O peydhog exBp6¢

12dikc, v dywora <iwan o gropadie
Pot xipeg 1ewnepifallomixo oy
KAnginow, Sopler i mKpow

«lpéypan, n Gyvoia, n adiagopia kai
Ta ouppépovTa anoteoGy TV arria Twv
nepioadTepwy nepiBakhovrikidy npopAn-
paTwY nou avripETwNiZe oripepa n nay-
K601 KoIVGTNTa. 10 NAGIOIO piag Sie-
6vouc épeuvag nou Ppiokerai ot eEENEN,
o€ ouvepyaoia e 10 Anpokpireio Mave-
nioTApIo ©pdkng kai Ty Eupwnaiki
“Evwon @aldooiwy Eknaideutéy, o€
BiGgopec adpideq g exnaideuong, or
aBnTEQ/TpIEC BeixvouY Va KaTavooUV
o€ évav pérpio Badpé Béuara Twy eni-
oTnpiv TG BGAG00AG, EXOVTAE APKETES
NGPAVORGEIG OXETIKG PE Ta QUOTKOXN-
HIKG XapaKTNPIOTIKG Kal TOV KUKAO Tou
VEPOU, TIC ENINTIOEIC TWY avBpGRIVWY

" xai oto €u-
PUTEPO KOIVG.

o avrikelpevo g épeuvd pou efvai n
8aAdooia Biokoyia/oikohoyia. Mehero m
BronoikikéTa Tou Bakdooiou nubéva,
™ Bopr kal BUVaIKA TV NApPGKTILY ol-
KOOUOTNYGTY, KOBGG Kal TIC avBpwo-
Vevelg eniBpdoeic to Bakdooio nepiBh-
hov. Qo1600, Ta TekeuTala Béka xpbvia
kai 070 nhaioio Sianaiayynong Twv
NAIBIOV U - €xt BUO KOPEG 14 Kai 4

v éwoia g Bdhacoag napd pe exeivn
70U WKEAVOU. O YPOPHATIONGG, YVEVIK,
£xqpdlel TV IKavéTNTa TV avBp@NwY
Va KaTavo00v, va avaAGouy kai va xpn-
IHONOIOGY TIG YVWOEIG N0V anokTodY
ka6 T Bidpkeia TG {wric TouG oTAY Ka-
OnpEPIVOTNTG Toug. AviaToixa Aoindy, o
«®akdaoiog Ipappariopdes Sev éxei va
KGVEI p6VO pE T VGO Kai TV Kata-
vénon Tou Bakdociou nepiBaMoviog
MG Kar e TV IKaVGTITa va ouZnTdpE
Via oxeTIkG BépaTa, va BIaHop@@vOUE
QVTIARYEIG KOI VO GUMETEXOUIE WG NOA-
TeC o Mg epnepioTaTwpivY. Kai
UNEBUVIY ANOQATEWY T600 yia Ta nay-
x6opia nepiBahoviikd {nthpata, 6nwg
n khipariki aMayr, 600 kai yia ankou-
oTepa KaBNpEPIVE, 6MWg O MEPIOPIOHGG
TwV NAOTIKY Iag Xprong.

H Gppnkmn oxéon g BdAacoag pe
v eniBiwon Tou avBpwIIoy, KaBE Kal
n Gpeon avdykn fog g péoa

Xpovev- v avdykn, aou-
VEIBNTa 0TIV GpXI Kal NEPICOGTEO OU-
VeiBNTd o™ ouvexeia, va Toug peTahap-
NGBEGOW TIG YVATEIC 10U, T0 EVBIpEPOV
Hou kai TV aydnn pou yia T Bhacoa.
Méoa and autri T diadikaofa, kai na-
pGMnAG pe TiG EPEUVNTIKE Hou BpaoTn-
PIGTNTEG, GPXI0G VO OPYAVGV Eknal-
BeuTiké  BpaompIGTTEG Kl v
OUvEPYG{opaI BNHIOUPYIKG H EKNaIBEU-
TIKoUg TG NPWTORGBIA Kal BEUTEPO-
BaBpiag exnaiBeuong. EvBEITIKG, va oag
avapépw To anotéheopia piag Térolag
ouvepyaoiag nou fTav n ouppETox pa-
ONTV/TpIGY Tou AnjoTIKOG Exohelou
Toupviv MedidBog o1 40 ExnaiBeuTikG
Zupnéoio Gukohoylag nou npaypatonor-
ke a1 Evubpeio Kpritng 1o 2015. H
GUMETOX TWV NAIBIGY e éva Biadpa-
0TIk napapddl ka pe Bépa v Ei0a-
Yoyt Eevikiv e8Gv 0T Meobyero nripe
70 1o Bpapefo yia v enioToviK Kai

ané Ty katavénon aur T oxéang,
anorehoGv Baoikolg T6xoug Tou Kivit-
Har0g T0U «@aAGo0I0U [pappaTIopoU
nou Eexvnoe an6 Tig HITA T0 2004, Mpo-
KEIPEVOU v KaTAVORo0UpE QUTA TV 1B1-
aitepn oxéon pag pe To Bakdooio nepi-
BaMov, ogeiloupe va  yvwpifoupe
0pIOjIEVEG BAOIKEG APXEG Kal BEpENGDBEIG
£woieq nou kaBopioTnkav aTo Mhioio
piag pakpde diadikaofag diaBotleuong
oV onofa ouppETERaY KopuUgala Eni-
ompovikd 15pUpara, BIEBVel opyavi-
ojiof yia v npootacia Tou Bakdooiou
nepIBGAoVTOG Kai of eknaiBEuTIKOf. Ka-
BopioTnke 5nAadri To nhaioio TwV yvi-
ogwv nou Ba npéne va anokrrioer ané 1o
xohelo évag eyyPAHHOTO W NPOG Tov
wkeavé GvBpwniog, eved napdMnia 56-
6nkav oBnyieg yia Tov TpGno Bidacka-
hog Toug, o kGO eknaideurikit Badpida.
O1 apxéq Kai éwoieq Tou «@akdooiou
Tpapparopods eival nhéov anoBdekTé
a6 TV ENIoTROVIKI KOVGTNTG O Ny~

TOU NPOOEYY
O1 wkeavofl

1184 pag apeowpipst i Karawbnon
1OV @XCAWOW Kl B CHIGPaGH 108]
210 Gwdpens;

«O naykéopiog QKkeavég kakinte 1
71% T emigaveiag g Fng, napdyoviag
NEPIOOGTEPO AN To 50% Tou 0EuYGVOU
™G aTpdogaipag, unootnpilovrag pia
TepdoTia noiiNia {wrig kai napéxoviag
Tpogri o€ £va pieyGiko Ty ToU nayKo-
opiou nAnBuopod. Q¢ avanéonacto
KoppdTI TG BI6oaipag, o wkeavss Bpi-
oKeral og ouvexri aMnlenidpaon pe Tnv
aTp6ogaipa kai v Enpd ennpedloviag
70 naykdopio Khiia kal nopévwg T i
Kal TV KaBnpepIVOTNTa GAWY TWV av-
Opwnuwv. QOT600, N EVIATIKT EXpIETGA-
Jevon Twv BaAdooiwy népwy, n pU-
navon, n napdkria aoTikonoion Kkai n
chanii abhayr éxouy oBnyrioel o pia
paydala i kal

v ™G uyeiag
7600 TOU WKEAVOU 600 Kal TWY GVBPI-
nov. Nia va Biaogakotel n Bidboin
Xprion Twy népwv Tou, undpxe orfpepa
600 110TE N GVGYKN Y10 QUOTNPGTEPOUG
KavoviopoUc kai oTpaTnyIKéC BioxeipIong
Kol KupiG yia UneYBuVN aTopkA oupne-

.. MoMEG ané autéc g
napavoriceig S oxeTiovra auompa pe
Gyvoo, Al p pia unokeipEvKd avii

Low 1w Badidooow rag;

0 Khpiarid aklay, n

“Aiarapdgape Tnv 1copponia”

AW KENTO1EON SUMEXIOE W DXEN MO0 MIKFET e, $ <iwan 10 pide

«MioTedw nwg av Ta obyxpova nepiBakovTikd npoBAriuara nwg n pnavan,

KaBG kai n

Twv
€ TV iB1a évraon kai

Anyn Tou oTEvoU oro
ool B10Biod Kai 61 O ia ouoIGoTIK
KaTavénon Tou peyéBoug kai TG KpIaI-

H Ap. MoAavra KouAoupn pika owny «fl» yia 10 «BuAdos1o [ pappaTiopos kal ta

«MnAe ExoAgian

PIpOPA MONTAV e UPNAG eniedo yva-
ong, katavénon Tou Tp6nou e Tov
onofo ol vootponies kai o afeg Toug
ouvbéovtal Gpeoa pe TV Kakf Katd-
070N ToU WKEQVOU Kai éxouy T BéAnon
va avahdBouv Spdon yia Ta Bépata
autd. Mpog aurh Ty kareuBuvon, Ta
Hvwpéva ‘EBvn éxouv avaknpugel T Be-
kageria 2021-2030 wg AekaeTia Twv Eni-
ompiy Tou QKeavoU yia TV AEigépo
AvTuEn. Inic anogdoeig g Biebvosg
Bidokeyng Twv Hvwpévov EBVGY yia Tov
«QKeav6», nou npaypaTonoIiBnke ot
Néa Yépkn 10 2017, T GpBpo 13a ava-
géperal EiBIKiTEpa oMY avaykn cmp\r

p6mIag TwY naykGopiwy nepiBaMov-
K@ npoPAnpidTay.

H npowenon Tou «@akdaoiou Tpay-
HaTIop0G» €fval EEQIPETIKG onpavTIK oF
6heg Tic BaBpfBeq TG exnafBeuong oMG
ka1 070 nAafoio T Bia Piou pddnong. Ta
NaIBIG €val POPEIC KoIvwVIKric aMayric
10U BE T YVGON, Th OTdGN Kal T OUp-
NEpIpopG ToUC Ba Ennpedoouy avii-
OTOIXG TIG YVGOEIG, TIG OTGOEIG Kal TIG
‘GUMNEPIPOPEG TV OIKOYEVEIGY TOUG, TwV
ikwv ki TG eupUTepNG kovwviag. Ta
n0IBIG BiaTNPOGY pia épguin nepiépyeia
Y10 0V QUOIKS K6opo, ONGTE €ivar eEal-
PETIKG GNPVTIKG 01 EKNOIBEUTIKO, pe TV

v va o1pé-

Encran ™
nhaioio TV avahuTikav npuvpuppmmv
GnouBv i 0T6x0 TV avanTUEN Tou Ba-
A60GI0U YPapATIONOG Kl pIaG nayK6-
opiag koukToUpag BiaTripnong, anokard-
otaong Kk Pioing xpriong Tou
wkeavod. Avayvwp(Zerai 1o yeyoveg 611
70 NIBIG pag eknpoowno Toug aupia-
VouG noAireg, o1 onofor Ba avantigouv

noMav 8aAdo0IwY 0IKOOUGTNHGTWY piE

ordoeic kai Ba AdBouv Kpi-
GIEG ANOQTEIC N0V aVan6EUKTa Ba

Wouv T npocoxi Toug e Bépata oxe-
TIKG PE TOV WKEQVS Kal TV NpoaTaoia
Tou, BivovTac avaAoyeC MPOONTIKEC Kal
KaTEUBUVOEIC 0Ta avahuTikd Npoypdp-
para onoudwvs.
Ta Mnhe Zxoleia

1o bixive 10w blnde oxoliow

WViOEIG T padn-

Gooiwv

£xTa0n, T6TE T0 N1BAVTEPO OEVGIO, NOU BUCTUXGS NoMof/é¢ eEakohouBody va
fi gavraoia, efvai n

Bewpoiy w

vooatpwv. H {wn atov nhavritn 'n 6a

an6 Tov nhavifn pac. BAENETe, To €506 paG «kaT6pBwoE» Ta TeAEUTaNa xpovia
va BiaTapdEel TV oikoAoyIKif I00pponia G KGBE ywvid TG Mg kai avanépeukTa
£pxeTal n Pa va e10npdEel Ta NOTEAEOLATA TG KATAGTPOQIKAG ENIPPOAG TOU.
Mota 8a efval n ouvéxeia; MiBaveTaTa 6,1 GUVERN Kai e TV eEapavion Twv dei-

e GAAEC kuplapxeg Hopéq Zuric. H B1agopd ag and efn Ta onofa éxouv ridn
eEagaviorel i anethodvra pe eEagavion efvai 61t efiaoTe To povadikd fSog oty
€EehikTikit nopefa TG (WG nou BPVTAG T600 BIOKEVTPIKG (n.x. GEfeC, 1BavIKG)

f e€aqavion g Guric

€EakohouBioel evBexopévaG va undpxel

600 Kai o

6 (n.x. évoikra)
PIBAMOV iaG 6oTE va €xoupiE T BUVAT6TNTA Effe va To npooTaTeGooupe i va
T0 KaTaOTPEOUpE pE T Bikit pag B¢Anon.

Qo1600, KoITGVTAE 0Ta pdia Ta NaIBIG pag, T «[evid Tou Qkeavous, g
Kdnoion/eg Afyor/e npog 1o napdv Béhoupe va Ta ovoploup, aioioBoEd 611 a

o€ Tér010 Babp6 T0 Ne-

Tehikd va Kal

GHo kal npog éva aoQaAEOTEPO pEMoVS.

va o€ évav KahGTEpo K6-

pnopotoav va anoBoBouv oTo yeyovég
6n Térola Bépaa Sev anorehouy Baoiks

akéq xpeg (faMia, ITahia, ENGBa kai
Md)\w) EI6x0G 10U npoypppaTog eival

THfpa Twv
0nouB@v. I1a eyXeIpdia TV axoMefwv
mg a Kkai G

exnaideur-
v TG npuT0BABIaC Kol BeuTepopde-
piag o70 nhaioio Twv ava-

exnafBeuong undpxouy avagopéc ota
6aA4o01a oIkooUOTApGTA Kai Tig aVBpW-
noyevelc eniBpGOEIG, WOT600 N NPOCEY-
Yo Twv Bepdriov auTGY napapver eni-
Qaveiakii kal kaTakeppaTIopvn.
Eninkéov, o1 npuwToBoulieg NoMGY ex-
NABEUTIKGY pE &vTovo evBOUGIaoHS yia
™ BieEaywyf npoypappdTy nepiBok-
ovTikii eknafBeuang Bev nopouy va
QVTANOKPIBOUY OTIG AVAYKEG Yial i ou-
olaoTikf exnafBeuon oe Béuata nou
G(OPOUY TOV WKEQVS. ADKETEG DIEBVElG
aMd kai Bikég pag épeuve, Seixvouy 6
1 UIETOXI TV PaBNTGV/TpIGY OF ne-

NUTIKiV NPOYPapGTLY 0noUBGY Kal
oxohikiv BpacTnpioTiTwy GoTe va Sie-
peuviicouv palf pe Toug HaBNTEQ/TPIEG
Toug, BEIaTa OXETIKG i T0 0aAG0GIO nE-
pIBAMoV kai va enikoIvevioou Ta €u-
PRUATG ToU OTO EUPUTEPD KOIVG. IT0
fikaioio ToU GUYKEKPINEVOU NpoypGipa-
Tog TéG0Epa oxohela TG EMGBaC (éva
omv Kprin) 8a yivou Ta npdra "Mnhe
Ixokefa" oTh xpa pag pe agiodynon
ané 1o avriotono Eupwnaikd AfkTuo.
TeVIKGTEPa, O ENIOTIpOVEG Tou EA-
KEOE 5 kol noMd xp6via opyavivouv
ot echovrik Bon eknaiBevike Spo-
G om Biadiko-

o enioké-
eI o€ evuBpeia Kal n GUVEpYaOia TwV
Gx0MelwY i ENIOTNOVIKOUG GOPEIG OUp-
BaMer onpaviikd oTo UYNAGTEO €ni-
neBo yvioewy Touq yia Ta {nTipata
auré.

Mpog v karedBuvon aurr, éxel ava-
nTuxBe( TeAEuTala kat e TV UnooTApIEN
g Eupunaikiig Evwong 1o ATuo Twy
"Mnhe Exohefwv" nou anotehef nayko-
OpitaG €vav ané Toug KUPIUG OT6XOUG
G enépevn deariag, To EAKEOE oup-

ofa pErapopdc e yvionG kai eEedikeu-
ong névw o B¢piaTa nou agopolv To
6aAdooio nepiBaMov. To Evudpefo g
Kpritng kai o Y8popiohoyikdg Iradpég
g P6Sou Tou EAKEGE anorehot enfong
onpaVTIKG kévpa BidxuoNg TG yvaong
yia T BaAdooia épeuva. Ennkéoy, o eni-
oTiipoveg Tou EAKEOE ouvrovidouv kai
OUpETEXOUY O BPAOEIC NPOYPaHHGTLY
10U NPOUNOBETOLY T GUMRETOXT TV
MONT@Y kai éX0UV OT6X0 T Evnpiépwon

peréxe o éva aviay P

T@V/TPIGY OXETIKG HE Tov wKeavs Ba

pad e i¢ po-
pelc Kai oxolefa ané 4 TE00EPIG pECOYE-

xar ToU EUPUTEPOU KON
Vol yia v npooTacfa kar Siatripnon
Tou BaAGooiou nepBAMovToG.

MepioodTepeg and 700 vekpéq xehGs-
VEq kataypdonkav g¢roc ot xibpa
1O, avaQépel 0 «APXEAQNS, kahdvag
6houc o€ eypriyopon ev 6el TG Bepi-
Vit nepi6Bou. H Opydviwon Kéver Abyw
Vi €va TpayIKG peKGp, kaBi npdkerTal
Via TIG nepioodTepeg ané kdBe GMn
Xpovid and Tv vapn Aerroupyiag 1ou
Aixtiou Ardowong To 1992. Tuxaieg
ouMpeig o ahieurikd epyaleia Kal
nkaoTikG anoppipata anoteAody Tig
Kipieg aneihég om Béhaooa.

‘Onwg Kdver yvwor6 n Opydvwon,
KdBe xp6vo prévouv aTo Kévipo Aid-
0w0NG OaAGo0IWY XENDVEY T0U «APXE-
AQN> o1 ThugdBa 6ha Ta <Aehria Ex-
6akdoowonc o agopody Bakdooiec
XeAGveg ané TIC KaTd T6mouG AipeviKe
Apxéc 6AnG TG x63pag, palf pe puro-
VPOGieg kai GMa OXETIKG oTOIEfD.

«fia np@rn xpowid and 1o 1992, nou
1BpUBNKE ané Tov APKEAQN> 10
EOVIKS AfkTuo Aidowong Bakdooioy xe-
hovidv, o1 avagopeg Twv EkBpackGy

Vexpiv xehwvidv Eenépacay Tic 700. Ta
NPONYOULIEVa XpGVIQl 01 VAQOPEG KU-
pafvovrav and 500-600 avd €rog. O1
£PEUVNTEQ/EBENOVTEC nou unooTnpICouY
10 Afkuo Aidowong, eEerdouv ouoTn-
HOTIKG KGBE nepinTwon ekBpaokio, e
oxon6 TV kakurepn opydvwon Tou Ar-
KrGou Kai TV a&oAGyNon Twv aneh@y
nov avriperwniZouy o1 BaAdooreq xeAw-
VEG v nepioxi, unoypappCel.

‘Onwg avagéper o «APKEAQNS, ol ai-
Tie BavaiTou Twv xehwvidv oxerovial
KUpiG piE TIG TUXaies CUMAEIG xehw-
VGV o€ aNeuTikd epyakeio, TV kard-
100N AAGOTIKDY, TV nayfBeuon o nha-
0TIk anoppijpara omn BdAacoa Kai
™y oUykpouon pe Taxdnhoa okdpn
avayuxic.

‘Opw, 0UHGLVA VTG e ToV «AP-
XEAQN», ouxvé Bev efvar Suvatéy va
BianioTwbei 10 afrio BavéiTou, eidIKG av
#xe1 enéhde orin. Eniong, Bev eival u-
VaTév va evionioTe n akpiric nepiox
nou unripEe auykekpIpEvo Mp6pAnpa,

XaBGsG Ta pEGpaTa Kal Ta KUPaTa pro-
pef va napactpouy Ta vekpd Za oE
HOKPIVEG anooTAOEK.

I1iG NEPINTGOEIG Nov Ta ekBpacpiéva
Lba pépouy eipavii Tpaspiata oo K-
G 1 070 kaBoUK, efval Suvaréy auTd

Va éxouv npoéh6ei and alykpouon pie
oKigos 1 oKOMpO TpavpaTIoUS and
snou. Enfong,

Tpayiko pexop pe nepioodtepes and 700 vekpés xeduiveg

Zouv v arria BavTou. MoMéS popég
Gpwg Sev undipxouv ejpavi TpadpaTa
i onpadia ota vexpd {iba, onéte Ta
oupBdvia napanépnouv oe MViyEG
perd ané Tuxaia oGMngn o€ akieuTikG
£pyakeia fi o€ KaTANOON MAGGTIKGY NOU
odnyel o€ apy6 Bcvaro, kaBig To ya-
OTPEVTEPIKG TOUG 0UOTNpG BEV HopET
va ene&epyaoTei 10 NAAOTIKG.
Topguva ndvra e Ty Opydvwon,
€/val XaPAKINPIOTIKG Ta NEPIOTATIKG
OHOBIKGV EKBPATHEY VEKPGY XeAWViDY
o¢ exerapéva aNiEUTIKG nedfa, Onwg
n0Ad npéogara otov KuMrivio k6hno
ot AuTikii EMGBa, ad ki oTic aKTéG
Tou @pakikoy NEAGYOUG NPIV. PEPIKG
xpévia. TEToleq nepinT@oeic eival ni-
6av6 va opeidovrar omic «kahddec» and
PnXavéTpaTEG, NoU AGyw Tou opakod
Bubod Biapkosy nokd xpdvo kar Bev

e akeurikd epyakefa (Sikrua, napayd-
Bia) eivar BuvaTéy kGnoiEg Popéc va
agrioe: eEwrepikd anpddia nou kabopi-

enmpénouy orig xehibveg
va avadubodv yia va avanvedoouy.
‘Orav or vexpéq xeAveq exBpaoTosy
oV axrd, €ivar cuviiBwg noAG apyd

Yia va anoBoBouv euBGVES oE GUYKeKpI-
Jéva oxdgn.

Ti va kdveig og nepinTwon
ekBpaopol vekprig
Baidooiag xeAwvag

Evnpepwvei v nhnoiéotepn Arpie-
vikii Apxit, €101 GoTe va yivel n karo-
Ypa@ri ToU GUpBGVTOC e T oupNAr-
puwon  edikod  evidnou  (Aektio
ExBaldoowonc). Av efval Suvardy, ka-
Aefrai kar o vopiokmviaTpog yia va dia-
nioTwe 0 Bdvatog kai n artfa nou Tov
npoxdheoe. H Aipevikr Apxii efval appié-
Bia va kahéoe TV Yanpeofa Tou Arijiou
Yia TV uyeiovopIki TagH.

NapaxohoudrioTe o€ auté To BINTEO
(https://www.youtube.com/watch?v=Z
T_i_ORWIKM )oXerikéc odnyieg and Tov
APXEAQN oe nepintwon nou Bpeite
Tpaupaniopévn i Gppworn Bakdooia
xehiva.

Interview of Dr. Y. Koulouri (MB&B), on marine ecosystems and Ocean Literacy actions.
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L wreavol xaAomouy 1o 71% 1ou
mAavif pac. [ati Gpoc ebvat -
00 cnpavikd ya tov vBpano o
BaMaomo repaAov; On wkeavol
napéyouv 10 50% tou ofyivou
arov mAavifin, napéXxou TPogpn
efaipeTxie nowduptag nov avi-
aroel oo 16% me Gosic npar
TETVIC MOV XaTavaMOvETa: TayKOORIwe,
grintevolv fva TEpaoio apdpd oy
oupPaoviac omy abinon me fonona-
Admuac kat emnAéov npoagépon nebio
epyaciag o ndve and 40 exatoppipia
avipanone NayKeane.
Mia axkdpa enpavnx Aertoupyia tou Ba-
Adooou neptf@Movtoc eivar n oupfoly
Tov ot phion u kAipaoc. O okeaved
anoppo@olv TERATES NOOGTTES Beppom-
TaCand TV atpGrpaipa xat cupBaiiouw
£uon xand 90% om pubpion g -

H KAIMATIKH AAAATH
2TO ©AAAZZIO [TEPIBAAAON

| +> EYATTEAIAE XATZHENIKOAAOQY

vou avfdvovtal., 11 1) Bddacoa yiverar
TEPLOTGTERD GEIVT. AKGHA Kal av autég ot
perafodic pag galvoviar apeAnEes .
G 1aEng v 0.1 povaduv ooy KAipaxa
Tou pH), oy muwmlxéxmu Bev eivar.

olac tov mhaviju). Mikpég Slaxupdvoeic
o) B {a £youy { xaL
1o napedBiv, Gpog omy napetoa gaom
1 auirmxy téon eivan ugnAdtepn xat 1a-
XUnepn). Ta tedevnaia 30 ypdvia anotéde-
oav ) Bepudrepn nepiode v ATy
1.400 xpovev xm 1 Seppoxpacia avkd-

Zipe HE 2 Opaba
via Ty K.\luunm Aldayr 'IP(,CI HENPLTO
TEACS TOV QIOMA QVaPEVETAL EntnAEov au-
Enom me efim)Tac orone KKEEVODE Katd
0,3-0, amublcm'hevunuplﬂmpm g

in.y. BaMdco caliykdpua, BiBupa dotpa-
xa, xopuMm) H xapnin mm‘svtpm(m
avBpaxixdy LGVTmY EXE1 W

G odvome v mKeawv grouc Bakdo-
GLOUC OPYOVOROUC KA1 MO OUYKEKPIPEVG
oy avamudl] Teuc, omy avanapayeny-
¥ T0UC BparMATIa KA1 o) UPREPL-
GOPA TOUC KATE TV EUpEOT TPOPG 1 TV
anogpuy] v Bnpeutan toug. (h Giepya-
ofec autéc elvar Lemkig enpaoiag yla my
emBiwon v exdiv xaum blclmp!m me
AGTNTAG TV K g H
mwxacptutvn £peuva eni 1oL napévIog
xprparoboteizar and 1o épyo ECCO ow
maime o EAIAEK yua mv svioyuon v
HETOBIHAXTOPIXGN EPELNTTTIOV.
g syauaodeec tou [DABBYK owo Hpa-
XAELO TNC Kpmnc cpl.m{gvuml émc atow-
i yaAnc
\wwnmnc nou puc hwt! ) Suvartduma va

0 RELOPET) OUVBECT) VEOU KEAUQOUS ri

v auEnpévn S1apwon Ton undpxovios.

Lm\ o1 opyaviopol autol £xouv Aydtepo

« GaTpaKa pE Edeopa va i-

a1 mo ENPPENELC aroue Anpeutéc kat ot
Bucol Toue va perdvovtar. Taé-

Q0 0 MKOAOYIKGE poAog Goo

Tk wéon o avlp
()l Lm(mistc EXOWN bmmtmxm néoo
HropEi va gL n pi-

veral nepinov xara 0,85 flafpog Keoi-
ou smpiwc. H atino mg Beppoxpaciac
ooy il TOU TAGMTI TaL
HE TOV 6po sKApankr alayrs xat ogEi-
AETal oto gawvepsv e Beppoknniovn. H
Quinpév) OOGTITIA UYWLV aEpity nou
napayovial and avBpmnoyevelc Spacn-
méme eyAaidoviar omy agiGopaipa
xat ) TV nALOKT) EVE nou
avievakAdral and Ty empaveia meine,
TPORAADVTGE ETon pEvaAlEpn abinom e
Beppoxpaciag. EvBElkuka avagépea m
10 GokEibin Tou Gvipara CTy auoogapa
£xet avinBel katd 40% andtov 180 awiva
péxpr arjpepa.

=ivé vepSt
Mua Aydnepo ywaons enimeson e khpa-
kg aAdayric eivar n Aeyopsvn ofivion
Tav wxeavan. To emndéov Hiokgitio ou
AvBpaxa now XataAryel ooy atpGopapa
and nc avBpunoyveveic EKNoRnéc anoppe-
@da and my emgavela e Salacoac,
HE umm:\ztm va bu:rmpucxt:m ) X
OV LOVTIOV KQ1 TN

N
vtaow ubipoyiveu. Onav 1a wivia vbipoyi-

To uéAdov pag cEapréaral k
ané Toug wkeavous

O WKEAVOE NPOOPEDCUV NOAUTH

HEG UNNDEGIES, NG N pUBLIoN Tou
KAILGTOC, N anopeESnan Tuw aTUo-
COODIKINV PINLIY, N NARCKA TROEAC,
OEUVENOU KO OVAVEDOILILN NNV
EVEDYEIDS, KOBLIG KOl OGEA NOU ago-
podv T Euliia, ToV Toupoud, To
ELNGIO KO TG PETOKIVAOE,. Edew-
Vo ue Tow Mepihnyn yio Toug Sopeic
XGOENG MoAmKAG Nou exdOBNKE ond
70 IPCC 1o 2019, O WKEAVDE EXOUV
3N cnoppo@Aoer To 90% Tng nepic-
0E1G BEQUATNTOS TOU KAILGTIKOG OU-
oThLATOS and TO 1970, Evid © PUBLGS
aUEnang TG BEpLOKPaciag Kar n ou-
XVOTATO T KULGTLV KOUOWVE £X0UV
SindooigoTel Ta TeAswTaka 30-40
Xpdvia H npOERewn Léxpl To TENSG
TOU 210U QKNG OVOEERE! NERAMEDL)
QUENCN TG BEOLOKPACIOS KA1 TNG
OEUTNTEG KO1 LEIWONG TOu OEUYGVOU
OTOUS WHEGWOUS KABAE xor alEnan
TLV QKEAIN KOIDIKLY DeIvOUEvIN. H
NOGKANGN VIA TNV GVTILETLNION TaV
CEVOTIKEY OUVENEV E[4O1 COLAVTIKA
0E NayKGoUIo Eninede. H woBemon
Teov ETéw via T Biown Avanmugn
Tew Hvwpeviv EBviv anoTeAel uove-
BpOLO VIO TAV GNOTEAEOUATIKT SiKIXEl-
PI0N Ka1 EECUGALVON TWV QVNTIRLV
OUVENEKY 0T GUOIKE DIKOCUOTILC-
TQ KOl KOT' ENEXTAON OTOV AVERWNo
HE Bookd OTENO TN LEIICN TWV EXN0-
undw Sickaidiou Tou

xpij autj atgnon me ofimag na oug
BadMacmoug opyaviopodc xal itaiepa yia
QUTOUG NOY KATAOREVACOUY TO KEALPOG 1)
TOV OKEAETE TOUC and avBpakixd aoBécono

Y

H otvion twv
wkeavav, anotéeopua
ns avénons tov
Sioéeidiov Tov dvBpaxa
otny arpdogaipa,
aMazer peralv dMov
Kat Tis IG0pPOTIES

oty 1po@ikit alvoida
xaborovras evadwrous
TOUS 0pyaviouous mov
pépovy KéAvpos

xain i afia v
OPYaVITHGN auTiy Eivar
whaltepa onpavuka.
Ennpeadow m Sopr
xaL g Asttovpyiec
TOU OIKOOUTTpa-
10, anotedoiv fa-
OKG KpIKO ™G 1P0-
ki alvoiiag xa
£ival o1 skaBapLotécs
Tou Baddomou nepi-
Barovioc. MokAa itin
givan Bpdapa ka £xouwy
CTRAVTING OIKOWRNKG eVl
agépoy xabag anotedoiy 10
75,5% 6 NayRGANAE NAPAATIC

¢ Bahdomag viatoke 3 139

[T lts EIRGVEG QN
a xzhlxpn R t)p\m'umm Kal va &anm-

« BE TURON 6 TOUG,
) yprien Tow fonopol autod pnepolye
wa peAenioowe v efanepikn popeodoyia
XL ToL XEAUDOUC, TV MUKWITTA To,
XafkiG aKOpQ XaL UGV SLapoponot-

FOEG oTo oxipa 1o,

Ewm, yua napadenypa.
Baiaomo cgalwykapt
nou galvetal o He-
£2a mAEDPA TC EIKG-
vag Exel avamuyBel
og JuVBKES vn-
Adtepng ofimrag
xat Beppokpaciag
yia £V NEPOMOPE-
NO XPOVIXG Hldompa
xplmvun\wv MNap’ ada
autd. duee, o1 agopo-
TOUQEG a0 KEAW@OC Tou
givan epepaveic oe oxéon pe
TOV OPYOVIOHG Tow (o Sitoue
apurepd nou Exe avamuyBel oe gu-

ERaropnipla ot yia 1o 2012, FAQ).

Nepaparixh ané3atn

Tawkavtaia ypdvia oto onoito Gaido-
aag Biodoyiac, Bioeyvodoyiag xa Yéa-
Toxaluepyerdv {IOABBYK] tou EXmpvixon
Kévipou Qaracoiwy Epeuwviy (EAKEOE}
TPAYHATONOLETATAL NEPAUTA O ENEYXG-
HevES ounvENTiReC omo epyacipio. Ta nepd-
Hata autd Xou oKond va SLEpeuvijooum
v Enibpaon e xAipanknic cAAayic Kkat

é cvrxec. Zm) defid eidva, 1
mpu«pﬂ TOU COTPAKED Eival XaTECTpaRiE-
\T), TQ XAPAKTPOTKG QuAGKQ Ty Ema-
vEId ToU £Xouv AslavBe kat Slaxpiveviat
NEPIOXEG NOL Elval TOAD AEMTES, OxeBOV
Srapaveic.

H &p Evayyehia Xangmvikohdou eival

OUVEPNAZOLEVN EPEUVATPIC OTO
Ivoriroiro eamoou:c Biohoylag,

(I9ABBYK) nm EAANWVIKOU Kévrpou
@uMaooiuw Epeuviv (EAKEGE).

Interview of Dr. E. Chatzinikolaou (MB&B), on the effects of Climate Change on marine

ecosystems.
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O Ap. MANATIQTHE KAZANIAHL ITH

Ndco dpaparikéC ivar

o1 aAhayéc oTi¢ OaAacoé pag

Tuvévieugn omy K

13 Sraybw wEps ol WA g 46041 cx
awapenng Kacanidng, kOp1o (povvmiig or
Loyiag, S1orcomlopiac xan Yoaroxallicpyn

iwa iulewi

1o ap.

91 i o pic

onmikfl naparfipnon. £6viopa 8 pnopodpe va
£pappGOOUpE QUTH TV TEXVIK WG pouTiva Yia
va napakolouBoupe ouoTnparik T 8akdooia
BlonoikiAéTnTa pe péno pn napepBariks, ypr-
Yopo, Kl e OXETIKG XapNAG K-

¢ o
100 TAKG &3, awapipsn, o5

UMM UL 108 vy il oot widipdpowmad My Yapa Salacor-

R wa

wois wop o wa ovAd ¥

nor

<ibn PAPIOW i GLLOW OPYIMOOW (OUW SIW EPIoXE oY PdCi s,

H ovwimculn txan e ol

AViAUGn nepIBANOVIIKGY BEIVHGTWY OE YeveTko avaAuth upnAiis anosoons oo EAKEOE

11 mlagirhopibsg oo Pimoposios i g S0t
St Koo Wi ot 08 785 mom (oomu carg eilesc
g g

«Ta Tehevtaia xpdvia, n paydafa avénrugn
Vvéwv Texvoloyidv alnhouxiong (“avdyvwong”)
70U DNA ¢ éxe1 ol T Suvatémio, peragd
GMa, va Hnopospe va npoodiopicoup Ta efdn
TWV 0pYaVIGHGY nou {ouv O pia nepioxii anhiq
ouhéyovrag kar avahdovrag To DNA Toug nou

Eapevég Tou Cretaguarium 6nou Epape 1 idn
Yapiov undpxouv Kkai o€ 11 agBovia (yia va ekéy-
£oupie 10 1600 KaAG Souhedel n E8050G), KaBiG
xai ané pia napakia omnv Ayia Mehayla kar &~
xape oAy kald anotehéopiara. Imv Ay. Mehayia
evionfoapie 69 €N Yapidy, OPKETS and aurd -
ViKG, kai kdnoia nou efvar Blokoho va evroni-
0TOUY e KAGGIKEC peB6SouG bnwg n akiefa fi n

P
070G O OX€0N e OUPPATIKEG PEBOSOUGH.
Ta &evikd £idn

“Ovirn ki W R $15a, s amapai-
B g W 40 B0t bt Ko Korw; Epogho-
0 SR Rl S oo st 4B UM &
TROUE PR AT IR

«bév npokahodv 6ha Ta Eevikd £f8n BABeS 1o
oIkootioTnpa. Kdnola 6pw¢ ané autd, nou Ta
ovopaloupiE EIGBANTIKG i XWPOKATAKTATIKG, o~
pouv va eEanhwBouv noAd ypriyopa kai va aug-
Gouv Toug MANBUGHIOUC TOUG, Va aVTaYWVISTOUY
auTéxBova €SN Kal va Ta odnyrcouy ot EEagd-
Vion, ald Kal va npokakéoouv EupUTEPN OikoMo-
Yiki MG kai oikovopikri BAGEN.

‘Exoup Yia Napddeiypa e10BATIKG QUKD Tou
Yévoug Caulerpa, nou eEanhdvovrar kai “nvi-
Youv” Ta hBddia g Mooerdwviag, To puTopdyo
Wap! “yeppavég” nou €018 ot Meabyeio npiv
apKeréc Bexaeriec, ald npéapaTa éxouv auEnBel
o1 NANBUGHOI TOU Kal anoYUpVVEI Tov Bpax@dn
BUB6 and pUkn, Tov Aaybkepako nou elval TOEIKG
£iB0c ald Kal BEV6G BnpeuTrc kai noMd dMa
fon.

ARG v GAn, pnopodv va undpEouv Kai
oéAn: Kdnola ané Ta EEVIKG €8N PROPOGY va
£Xouv EpnopIKi aEfa Kal va NPOopEPOLY €106-
Bnya oToug akeic. EidN 6nwG 0 yepHaves kai 1o
eoviéapo, av kai @Epouy SnANTNPIDBEIG dKav-
Be¢ kar B€Mouv kdnoia npocoxri katd Ty aAf-
£uon, eival véoTipa Ydpia. To EAKEOE éxer ava-
AGPe1 Bpdoeic yia va evnpepwoer akielc kai
KaTavahwTéq yia T eunopiki agfa auTdv Twv
yapiiv. To 6pehog eival Inko, oIKovopIKS Kal ol-
KoAoyIK6, apoU n epnopikii AMEUSN AUTGY TwV
£156v Ba eAéyEel Toug NANBUGHOUG Toug Kal Ba
REPIOPIGEI TIC APVITIKEG TOUG ENINTGCEIG OTO o1~
KooUoTnpa.

Mniopef va undpEouv kal GMa opéhn peco-pa-
KkponpéBeopa. H cuvexic el000g véwy EidGV

ané v Epubpd Odhacoa oy Avatohikri Me-
06yE10 péw TG BIGPUYAG To TOUEL N Enovo-
pal6pevn Aeoeyiavii petavdoTeuon, ava-

1o Yuxpo@INwY E3Y nou niBavi

6a eEagavioTody and T Meoo-

Yeto Abyw T khipamikrig

Siakric avEnong g

6eppopaciac.  BAE-

noupe hoindv duo av-

oTeuon kai Tw KhipaTiki abayr, nou npokakody.
OIKOMOYIKEG BIATAPGEEIC OE TOMIKG Kal NaYKOTpIO
eninedo, avrioToixa, va avioTaduiCel n npwn
pnc.

Katd T diadikacia autr 6a dospe kai GMa
“aveniBupnTa” €N va €I0€pxovTal Kai va npo-
nTa Kai To oikooUoTYA. Y’ QUTS Eval anpiav-
TIKG Va napakoAouBOUE OUOTATIKG QUTEG TIG
HETABOAEG ka 01 VEVETIKEQ péBodon Pronapako-
BonBricouv onpavTIKG OE AUTS».

To péMov Twv Baracowv

Bnopotys wa npofAipevnc no 5a cwa
enorc allayie a (pSouy mio ypayepa, 4
i oparig orow KW pag

«Onw kal oTn petewpohoyia, yia va pnopé-
va éxoupe NoMd kai kahrig noiénTag Sedopiéva
10U va 0UAEyoVTal oUOTNLIATIKG, OE BABG Xp6-
vou kar nou 8a TPogoS0TOGY HovTEha npoPhe-
Jéva, aQeTépOU T oIkoouoTIipara  efval
1Biaitepa nohdmhoka ouoTAKaTa Yia va pno-
poUpe va Ta povrehonoiricoupie nAfipws kai va

Napdha Tavra, 600v agopd TV Khiparki ak-
Aayr kai TIG ENINT@TEIC TG 0Ta 0IKOOUOTHKATT,
undpxouv povréha nou npopAénou, Bdoei eva-

péveral va avrioTaBpioel v andheia
aMayfic kai TG ota-

Bpunoyeveic Bpdoei, ™ Aeoeyiavii peravd-
KGNOIEG ANG TIG APVATIKES ENBPAOEIG TG DEUTE-
kakodviar Spaparikés akhayéc o BionoikiAG-
hodbnong nou oag npoavépepa pnopodv va
o1 8420004 yag 1 cabioms 19 xpimi; 01
oupe va kdvoupe akpiBelc npoBAéyeig, npénel
Y. AQEVGC Bev BIABETOUpE OKGO GPKETG BEBo-
kdvoupe axpiBeic npoPApeic.

piwy, To 1600 ypriyopa Ba augndef n Beppokpa-

ofa, nig a ennpedosr TV Yewypagikit karo-
VoI TV £33V KaI TV NOPaYWYIKETNTa Twy oF-
KooUOTNWGTWY, N600 B avéBel n OTABpN TwY
6ahaoosv.

MiBavac péoa oty endpevn Bexaeria va pnv
Boupe akpia Spapiatikés aMayég oTic 83Aa00EC
KQl TIG GKTEG TG NEPIOXFG Hag AGyw TnG KAIpaTI-
«ii¢ akhayric, ahd and o 2030 kai perd ol ak-
Aayéc propef va efvar payBaleg kai of unépoxeg
napalieq g Kprimg va apxicouy oTadiakd va
B TV GvoBo Tng oTABpNG TG

Bpiokera SiGonapto oTo . To DNA
Quté, nou 1o ovopdloupe “nepiBaMovriké
DNA”, GnehcuBEpWVETaN | TIG ANEKKPIOEIG Twy
OpYaVIOpGY, ané VEkpd kGTTapa nou anofdh-
hoviar akd Kar and Touq opyaviopiodg 6rav ne-
8afvouv. Eroi, yia napddeypa, Hnopoupe qik-
Tpdpovrac Aiya Afrpa Bakacoivod vepou, va
ouMéEoupie nepiBaMovTiké DNA kai va Siani-
ordooupE noia &8N Yapidv i GMwv opyavi-
ooV {ouv oIV nEPIOXTi nou ENETGpE. DUOIKG
n BiaBikaofa efval KGN nio oGvBem: npénel va
noManhaoidooupe pe T péBodo PCR Turipa
€v66 yovidlou Tou nepiBahhovrikos DNA ané pia
0pGBa 0pYaVIGGY Mou pag evBIagEpe, g Ta
Ydpia, va “SiaBdooupe” padikd autd Ta koppd-
710 DNA e odyxpova pnxaviipara aMnhodxi-
ang, va kdvoupe BionAnpogopikri avéAuon Tou
peyGhou Gykou SEBopiéviay nou napdyovrai kai,
Téhog va TauTOnoIio0upE ToUG OpYaviopoUc and
TOUG ONOIOUG MPOEPXOVTA E TO Va GUYKPIVOUpE
10 Trpara DNA pe Bdoeic dedopévioy DNA.

110 Va Pnopéooupe 6w va TauTonoIfooupe
Ta 6N Tou Befypardg pag pe aopdheia, Oa npé-
el IBGVIKG VO €X0UY XaPAKTNPIOTEN YEVETIKG GAa
Ta €80 TV 0pyaVIo@Y WOTE Va €xoupie NAPEIS
BdoeIg BeBopEvY, KATI NoU aKGpa BeV 10X Uel, €1-
BIKG Y10 TOUG IKpGTEPOUG AONGVBUROUG 0pYavI-
opoc.

Te pia €noxii peyGAwy oIKoAoyIKGY npoKAi-
€WV, TETOIEG PEB0BOI NOPOUY Va EXOUY £pap-
poyéq oV napakohoBnon Twv akhay@v oty
PronoikiA6TTa, nlou npokahodvrar ané napdyov-
Teq6nwen Tav xai

Mok s okpspa so mio
1oAupS Smlo s IR
N 13Y 8

«To nio 10xupd 6o Tw Eni-
ompévwy, 6x pévo anévavi
omv khiparikii aMayr, 8a éheya
61 elvai n yvion kai n Guvaré-
T nkéov va anokrdral auth n
yVibon ypriyopa kai o€ BGBog Kal
va Bivel antd anorehéopiata.
Aefe yia nopdderypa T nepi-
ATWON T0U KOPOVai0U: PONG Ev-
TonioTnKe, o1 ENIoTAHOVEG avéhu-
0av ap€owq T0 Yoviditapd Tou Kal
€00 o€ Aiy6TEPO A6 €va Xpovo
xataokedaoav 1600 neruxnpéva
€uB6hia. AUT6 efvan évag GBAog
fiou 8ev Ba rirav Buvardy va eni-
TeuxBel npiv and 15-20 xpovia.

110 Va QVIETWNIOTES pia pie-
YGAn kpfon, 6nwg efvar n khipa-
Tkt akays, xpeileral n oup-
BoMi  noMGv  enioTnpoVIK@V
KAGBwv. Ooov agopd T oup-
BoNf g Biohoyiag o€ npiro eni-
1150 NPOONABOULIE Va KaTaVOri-
ooupe oe Bdog ™ Aemoupyia
v ané o enf-

n khpamikei abays, oTnv éykaipn avixveuon Ee-
VIKGV/E10BONKGY €156V Kal OTOV EVIONIoS ond-
VoV ki anehodpievy eidiv.

Ta Teheuraia xpvia Sokipdoupe kai avantio-
0upE TETOIEC EBGBOUG 0To EAKEGE yia Sidqo-
peg opdBec opyaviopv. Mpbogata dokpdoape,
Vopil yia npdm gopd otnv ENLGBa, auth T pe-
80Bohoyia, yia ardooia /5n Yapidv. Xpnoipo-
noirioape Sefypara vepou nou ouMégape and Be-

“EAEYX0S YEVETKGOY aVaAOEWY

nEB0 TV yoviBiwy, 6nug yia no-
paBeiypa 1o ni npocappslov-
Ta1 YEVETIKG 01 Opyaviopiof oTIg
aMayég Toug nepiBdtoviog, pé-
Xp1 T0 €nfedo Tou NG AerToup-
YOOV ka1 aMGZouv Ta oIkooUaTH-
para kai n orov

Ta dnka Twv eniotnudvav

£xouv aMdEe1 o1 BGAaooéq pag Ta
TeheuTaia xpévia. Aev To yvwpi-
Toupe pe axpiBeia yior Bev
€xoupe oAU kahri eik6va Tou nig
frav Ta Bakdooia oikoouoT-
pata npiv 20-30 xp6via Kal nag
£xouv aMGEel 0T Xp6vo.

Ta eheurafa xpovia, e T 0-
anion eupwnaikiY 0BNYIGY 6nwg
o1 0dnyiec-Mhaiaio yia Ta GBata
xai T Bakdooia oTpaTnyIKK, éxel
apXi0El N Nio GUGTNATIKA Napa-
kohouBnan Twv Bakdociwy oiko-
GUOTNGTWY, YO Va PNOPECOUNE
va diamnpricoupe T BionoikiAG-
TnTa Kai TIG AEToupyieg Toug.

DUOIKG UNGpXE! Kal peyGAn
Np60B0G BTNV AVANTUEN VEWY Te-
xvohoyidv, n.x. yia TV napa-
YWyri EVEpYEIaG, TNV EVEpYEIaKn
BeAtiwon, v kukAiki oikovopia,
nou pnopef va  anotehéoouy
10xupd 6nAa anévavi oty Khi-
pariki aMayfis.

O Fous RO SRR
WORRGSH AN RIS AR I hi K-
sidoraong; Aappivows i
Tangi(oom 10Ul S AEONI

«ZTa AGyia TouAdxIaTOV o1 ne-
pICGGTEPOI 1BGVOVTEG MA€OV pi-
Adve yia khipiaTikii akhayr, oiko-
Moyiki  Kkpion,  npdovn
avanTugn. Zmv npdén Gpug Bev
£fjiai oiyoupog 6TI €XOUV GUVEI-

XpOvo, 10 Va Hopolpe va npo-
BAéoupe TIc ok
Jayég nou 6a
oupBoly kal va
ei0nynBodpe ka-
TéMnka. pérpa.
TV Qut6, pEragy
Moy, eivar on-
povid n ou-
ompanikd  na-
pakohotfnon
WV olkoouoTn-
pérwy, oo
onoio uore-
poGpE aKGHa WG
xipa.

Me purroare
nponyoupEvwg
| yia 1o néoo

L
"R

v g
KardoTaong. T eupwnaiks kai
nayk6opio enfedo AapBavovral
nihéov npwroBoulieg yia TV av-
TpeTGnion TG khipaTikric aMa-
Yfic aMd Ta pérpa eivar aképa
Groha kai avenapkr kai undp-
Xowv Kkl 0oBapd  miowyupi-
opata, 6nwg pE TV nepimwon
nyETGV T6nou Tpapn kai Mnok-
oovdpou.

‘Ocov agopd v EMBa,
Qurfi T omyp n eMnviks eni-
ompoviki KkovéTTa, napén
uynhod eninédou, avnperwniZel
BiGgopa npophrara, nou Bev
enmpénouy v nhripn aEonol-
non Tou Buvapikod e Ta nio
0Bapd npoPAriara eivan n éh-
Aeign otaBepric xpnpatod6m-

AewyparoAnwia vepoi o€ AiBidt Mooerbuwvias.
oy Ayia NleAayia pe m Bonbera dutiv

ong, n anfoteumn ypageiokparfa
TN BIAXEIpION TWV EPELVNTIKGV
KovBuliwv, nou avaykdler Toug
‘EMNVEG ENIOTRHOVES VO GoXO-
AoGvrar nio noAG pe To nég 6a
npopnfeurody uhikd yia T
£peuvd Toug, napd pe TV Bia
TV €pEUVa, Kl O PAKPOXPOVIEG
€AaOTIKEG OXETEIG Epyaofag noh-
Adv véwv eniotnpévwy. To Te-
Aeutaio o€ ouVBUAGRG pE T €N
hegn orabepric
XpaToB6TanG, ouxvé oBnyel
070 va aywvi{paoTe va kparr-
Goupe Takaviodxoug enioTrpo-
VeG, nou TENIKG pedyouv oTo
EEWTEPIKG i NPOG TOV 1BIWTIKG
Toa.

Teheivovrag, Oa feha va

avagépw kdmi nou didBaca, g
o1 GvBpwnol, napsr efpaote
Vorijova 6vTa kal jE Ta péoa kal
0 yVGon nou SIaBToupE pino-
pOGpE Va kdvoupe npoBAéEIG
xai va AapBavoupe anogdoei
yia va anorpéyoupie Buodpeoteg
€BeAEeig, 6nug n Khipatikd ok
Aayfi, evrouToIG TEVOUYE WG KoI-
Ve va 8poujiE KovidpBaAua.

‘Otav 6pwg BpeBospe avIipé-
TWNOI JiE ia KATAOTPOH, T6TE
KIVTONOIOUNAOTE GjiEca Kal E-
NEPVApE TV £QUTS a. Towg Ka
pe v khipariki aMayr va npé-
niel va gréooupe éva Bripa npiv
TV KaTAOTPOA Yia va KivATO-
noinBoupe

6dhaooag.

AN T GMn, Aoyw TG Aeoepiaviic peTavd-
OTEUONG Nou éxel EviaBel Ta TeAeuTala xpovia,
Kupiwg Abyw T BiankdTuvong kar ekBduvang
TG BipuYag Tou ToueZ, Ba BAENoupiE ouVexig
véa eidn. Ixeqreite 6m npiv 15 xpévia ev unrip-
xav hayoképador atnv Kpritn kai npiv 5 xpévia
Bev BAénape Aeovioyapa, evi Tpa o Yapddeq
Ta aNiEdouY OUOTNYATIKG Kal e pia ankr kard-
uan pnopel o kabévag va Bel apkerd €idn nou
Bev unripxav oV nepioxii pac npiv Aiya xpé-
via.

Eninéov, Ta enépieva xpévia, (0w Kal péoa
o7a en6peva 10 xpovia, avapEveTal va avantux-
600V ka1 va EvTaBoUY OIKOVOpIKEG BpaoTpIOT-
Teq 010 BaAdoaio nepIBAAoV kal TG nepioxriG
pag, 6nuc o unoBakdooieg eEoPUEEIC kal n avd-
NTUEN UNEPGKTILY GVEHOYEWNTPIGY Kal UBaTO-
KaMiepyeiidv nou Ba aMEouv To Bakdooio To-
nio. Eidikd o1 unoBahdooieq eEopugeig, kar Sev
avagépopal pévo oTnv GvrAnan netpehaiou kai
QuoIKoU aeplou, aMd kar oTny eESpUEN peTa-
Neupdrwv ané Tov nubpéva, mbavig Ba éxouv
KaTaOTPOQIKEG GUVENEIES yia Tn Bakdaoia Bio-
NOIKIAGTNTA OE NEPIOXEG MOU EiXaV WEivel avéyyi-
XTEQ and Tov GvBpwos.

O1 aMayéc aTig BdAagosg

Bnopedp: wa ovvopicovs g allayi(
now ixouw suwckonch 1 1skovaaia xpdwma
ou $abaooi] pag; Kupie] oy Kphimg

«lowg N ONAVTIKGTEPN Kal NI EPPQVAC ak-
Aayr, 6nwg npoavégepa, elval n GUVEXric dpign
véwy Eevikiv a5V 61 0 AayokEpahog, To he-
ovi6apo kai Gha, nou nh€ov éxouv peydhoug
nAnBUGOUG Kal éxou yiver pépog Tng Bakdo-
gl BiokowvemTag.

AMec aMayéc, nou napatnpotvial Kal oe
naykéopio eninedo, eival n punavon, eidikd ané
nhaoTikG nou éxer aUENBET KaTd oA, E1dIKG
ané Ta pikponAaoTIkd, BnAadii pikpoaKonikd
owparidia NAAOTIKGY Nou Npoépxovral and id-
onaon Twv naoTikidv akd kar and Ta cuvBe-
TIK potxa 6Tav nhévovral. Méxpi np6ogara ni-
OTEGaE 6TI 01 TEPGOTIEC NOCTNTEG NAGOTIKGY
nou katéAnyav oTi BGAacoeg eEagavidoviay pe
£vav payik Tp6no oTa anépavra BABN Twv we-
Kaviv' nkéov BIaNICT@VOURE 6TI EXOUpE YEpioE!
Tov nAavritn nAaoTikg.

H otadiakn auénon g Beppiokpacia eivar
pia Mn akayri nou idn napatpeitar kai nou
ETags GMwv npokakei aMayéq ot yewypa-
Ikl KaTavour Twy &3y, Nou Eival nio epa-
VEiG OF pEyahUTepa yewypagikd mAdmn. Eidn
6nwg o yapog Kai n oapdéha eEankbvovial
npog ™ Bépeia OGhacoa, akhd apxioupe kai
PBAénoupe kar aMayég oTn Meadyeio e Yuxp6-

aMd fowg T6T€ va efvar apys.

ik €dn va p npog TI BopeEG
aKTéq TG kai MIBaveE va eEaQavIoTosY eV ap-
XiCouv va kupIapxotY Mo BepyG@iAa £fdns.

Interview of Dr. P. Kasapidis (MB&B), on marine biodiversity, invasive species and
modern methods to monitor their presence.
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Witnessing The Rise Or Fall Of A Species: Introgressive Hybridization Of Dolphins In The
Greek Seas (Stenella coeruleoalba And Delphinus delphis)

Zolenos Contributor
29, Junusry 20110 | Lot Lielatuet 34, areh 2000

Under same ciroumstsnces, |t s possibie for members of two different species b maie and produce epring. This I calbed hybridzation and s far mors: common i nalursl populatons
than previcusiy Eought, 23 supgesied by S findings of numerous scienbic siudes.

Hybrids can either ishert morphoiogical characherstics fram both Mher panenis (marphoiogical Infermedates) or Might more resembie one of Seir panents, rendering Meir deecton by soentist
chalenging/daunang. This tsk becomes even more laborious when Studying Species that an difficult in cbsenve, such as marine mammals. uch probiems are aleviated when sclenSsis seek DA
Evidence for hybrid detecion and molec1iar biokogy bools Come It piay. Al he genetic Ievel, hybrids aiways Ay makesial from both panents. (b-parentaily inherii=d markers), making Meir detection by
oenstic ments highy accurbe. Cases that iead I viabie abie o reprogduCe have IMpilcabions on the gensdc varsbilly within IndvWduals Upon which natural ssiection can
‘operas and, at s broader scale, on fundamental swnkbionarny DOCRSSAS SuCh 25 speciation.

A challenging tazk that follows a hybrid dei=ction ks i define Fue condtions under which this phenomenon |5 fwvored and dedpher fheir evolubionary Implicationsiadvaniages, considering at Fie same time:
demographic ¥ traks 35 well a5 2 promedng taciors. Studying notral ofers 2 wrigue for the study of

Cetaceans ane marne mammas (whaies, doiphing, and porpaises) that oCcLr i mired groups, thiss providing excelent opporunities for INtarspectSc seyual IMsracton and hybrdizbion potental The tact

that almost 20% of Cefacean species hybridze: both In the wild and In CApEvity, 2% Shown In 2 Fecent review wmmcummlil s Indicative of e InCompistans<s of pre- and pos-matng

bamiers o iRberbreacing I this group. Thsnmnu'mlanelsmemmnh In the numiber atributed 10 e QOUPS’ Siow SvoluSonary rabe and recent
radiation. In tm, ese mig rezpectt othar mammas, mm&zmgﬂmum: and Sertie peagany.

The Gnesk Seas host a large diversity of marhe hablas where 11 Cetacean species are present. The Gusf of Connth {S0C) constiutes & unkque: and very INt=nesing area where Bres sympatric dopnin
smedes SRECIE QBT providing ities for I Inmmmmmlmnm Tﬂ:be:mmnmmmmmm g the
ErEViOUS years obsenvasons on doiphins in the GOG, Sens wens reports on Ndividuals with unususl paftems that veries of doiphins: namety, the
striped coighin de0aina) and the common doiphin (Deiphinus delohis). m:mmmmuwmmmmﬂﬂc hybridization betwesn the: two aftorementioned
spedes or might Incident of the high In e pigmentation patism of e sriped doihin.

Recentiy, a sclendfic ieam, which includes researhers from Gresk instutions (Halural Hitors Bygser of Soie-Universty of Crefe, Infiyle of bigrins Sioigg a0d Aguzcubure HEAIE, and
Feingos Setacenn Sesearch Insituis), aismpded ko shed ight on whether nafural hybridztion i he cause and undersiand the evolutionary processes that wers responsitie for the presence of hese
Interediabe morphs. In ander o acoampitsh that, they colected skin Samples fom RAvidusis of the two Species of dolphing s wel a5 from the Intermediaie morphs and conducted o DNA-based study by
means of twa Lypes of Enets markers (b-pareialy Inherfed high resaiving DA markers and matermaily DHA 25 b Inslependent sourmes of
nformaton.

Ey empiying seversl distnct anaiyss they y sbie 10 genticaly e bae species But aiso 1 dzcover 15 Indhidusis 8% putsEve hybrids. The Intemadiake moms ais
Eamied DNA O both panentsl sparies (n nezpect of the enome St = innerted by both parenss, | Le _ they wane sdmined, Sispiaying rique wantion ndicative of recent ybrdzaton svents bebyesn f
w0 species. This led scientsis i conciude St the o ybridize. there at thens s Isaiation, and e sing= the
hybrilz are feriis and abie i FEnMAUCE Not orly With ciher Ryt DU aés0 with each of the ten parentsl spedies (stemming from Fuybrids resutr witn macm of e
parentsi species). Ancther sriting fact ix that sthough She b doiphin Spscies ane inown B have dffenent scmisgicsl and distary nesds, Mose Sstibuted In e GOC do dapiay Comman charsdenshos win
. geiphis having adapied ek befaviors, habital preference, and, likefy, dietary nesds ko coexist with 5. cosneoaiba.

Eased on the Tndings of Me: study, 115 Nighly probabie that rosses betwesn males of D, Jeiphis wilh femaies of 5. 0OSTUS0aNia A= Mons Common than cther Crosses mesty due 1o e low abundance of
potential conspectic mates for 0. deiph's, jeopardizing Bs genelic Inegrty (a phenomenon calied Hubi's princpie of “desperation hypothesis™). This is something aineady reporied for porpoises. Such &
paimem could also be aected by e occumence of ol andior which I of high ConCem. Mew svidence provided by e sudy ed fo an
Inevitabie rise of new SCientc quesSons. The new cralenge St rasearchans wil need [ acdress Rext IS whether hybridzation wil lead o ihe peneration of 3 new species andior the parmanent
Amiizting of an Evistng SpaCies In the study aEs, WhICR SCCUM In oW dansity. In any case, sclantste unge e genetic status of n Iz dammed
Ingizpensatis

Published by Aglaia (Cilia) Antoniou

Ingtitube of Marine Elology, y_and & Iturs, HCMR

Thesa findings are dezcrie In e arice snstied Evidence of Infogressive hvbrgizaken betpsen Siensly cosnbeains and Depnings Jeghis 0 the Gress Seas, recently pubizted i the famal

Rioi Phyioganatics and Evalution (Melerular Prlcgenstics snd Evolsian 125 (2018} 325-337). This work was conducted by Agius (Cila) Antoniou from the Insise of Marine Sisiogy, Sistschnsiogy
2na Aquacuibre, Halianic Camre for Listn o Frantzs Almiadou from the Falsgos Catscean Ressarch mstts and Matall Faschou and NRos Fouakakis fom the
Haitural History Museum of Crete, Universty of Crete ®

An Overview of Hybridization in Birds

[ Y & JENTEOTTIE -
Genetic study confirms hybridization between two dolphin species.

Avian Hybrids |

Intermediate Pigmentation

To answer this question, Aglaia Antoniou and her colleagues focused on two species: the striped
dolphin and the short-beaked common dolphin. Individuals with P pattems

have been reported (hitps://Wivw, hives
2002 28-02/28-02 Frantzis.pdf), these species might be interbreeding. The

@oBepo! Hybrid dolphins in the Greek Seas researchers collected samples from 45 smped dolphins, 12 short-beaked common dolphin and 3
Based on

DNA (mtDNA), they went on their quest to
find hybrids.
9IANUARY 9 ' MMEN

Bird hybrids ~ the main focus of this website - are relatively easy to identify. Unusual plumage patterns
and mixed songs can provide some clues. But what about less visible animals, such as dolphins and
whales? Genormic anayses aready revealed hybridization between several whale speces (read my blog
post about it bere vord

aleen-vehales}. A recent study in & lylo o Pt
1055790317307546) shows that ddy

oceurs in dolphins.

Mixed Groups

When you take a boat ride on the Greek Seas and explore the Gulf of Coninth (hitpsi//en.wiki|
/wiki/Gulf_of Corinth) - which separates the Peloponnese from mainland Greece - you might see some
groups of dolphins composed of several species. Indeed, in this past of the Meditasrean three species of
dolphins peacefuly swim side by side: the striped dolphin (Stencllacoeruleoalbe),the short-beaked
common dolphin (Delplinus delphis), and Risso’s Dolphin (Grampus griseus). These mixed associations
provide the ideal circumstances for hybridization. But does it actually occur?

T
g tuisalishiaies om0

Rising public awareness and communicating research findings on dolphin hybrids found in
the Greek Seas by Dr. Aglaia (Cilia) Antoniou (MB&B).
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b. Services and Applications for public health

Although this is no longer one of the main objectives of the Environmental Microbiology
Laboratory, we provide a service to local municipality as well as private companies, running
analyses for water for human consumption, (i.e. packaged water, spring water or wells) or
from surface waters (lakes, rivers, coastal and bathing waters) and marine waters from
various depths. The laboratory also participates in the HCMR educational team activities,
with various presentations given to primary, secondary and tertiary education on issues
related to microbiology and infections from contaminated waters, as well as on the rules of
protection and safety for humans.

C. Training and educational activities targeted for the public

We are actively involved with public training and education, through our memberships in
the European Marine Science Educators Association, the Expert Working Group on Ocean
Literacy of EuroGOOS and EU4Ocean Platform. These programs also benefit teachers,
influence school curricula and support the Network of European Blue Schools. Several
important Ocean Literacy dimensions (knowledge, attitudes, behavior of school students
towards ocean sciences issues within the frameworks of Ocean Literacy and Mediterranean
Sea Literacy) are already under investigation by EMSEA-Mediterranean Working Group in
different Mediterranean countries such as Croatia, Italy, Greece, Malta, Turkey, Spain,
Egypt, Cyprus, France. By being one of the principle investigators of an EU Horizon 2020
ERASMUS+ project, we support the development of socially-inclusive blue challenges in
schools in the Mediterranean Sea basin. The project aims at developing, testing and
evaluating innovative approaches to integrate marine issues in the curriculum and
educational activities of schools in different Mediterranean countries. Being partners and
members of the User Advisory Board of the EU funded project entitled “Inclusive open
schooling through engaging and future-oriented science (CONNECT)”, we scientifically
support teachers and educators of elementary and secondary schools for designing and
developing educational scenarios concerning marine environmental issues. IMBBC is also
a partner of the EU-funded project entitled “NAUTILOS: New Approach to Underwater
Technologies for Innovative, Low-cost Ocean obServation”, and scientifically responsible
for synergies aiming at dissemination and communication activities of the project to the
public.

d. Other activities with socio-economic impact

The institute keeps increasing its visibility at the local and national levels of public
administration, scientific fora and public media. In the area of policies and the formulation
of research and innovation priorities, IMBBC has pursued an active presence in decision-
making and policy-making bodies at the local, regional and national level. The institute
maintains a close cooperation with the Region of Crete, which is the administrative body of
developing policies and decision making, by participating in advisory committees on a
number of economic development issues, such as primary production, environment, blue
growth, alternative tourism, etc.

IMBBC co-organized with the Region of Crete (2018), a special meeting with the
participation of the Regions of Europe having blue growth as priority area, inviting
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successful examples of industrial applications in blue growth. The aim was to transfer good
practices for innovation to the Region of Crete and support technology transfer.

During the last few years, various researchers of IMBBC have been selected by the State to
participate in the Thematic Scientific Council (TES) in Agrotechnology and Nutrition.
Since November 2020, the director of IMBBC (Dr. C.C. Mylonas) and Dr. E.
Fountoulaki have been appointed as President and Deputy President of the current
Thematic Scientific Council in Agrotechnology and Nutrition. The function of the TES
is to provide advice to the National Council of Research and Innovation (EXETEK) on
research priorities, initiative to foster collaborations between research centers and industry,
and methods to implement new technology and innovations in the area of their expertise.
Through this role, IMBBC can play a significant role in influencing the State strategy in
supporting research in this area, which has a very significant socio-economic impact through
its role in food security, sustainable seafood production and environmental and biodiversity
protection.

Drs C.C. Mylonas and G. Rigos (AQUA) have been appointed (since 2012) as members in
the Committee on Introduced and Exotic Species, of the Department of Fisheries,
Ministry of Rural Development and Food. This committee convenes to evaluate
applications from aquaculture companies to import non-native species (freshwater or
marine).

The Underwater Biotechnological Park of Crete facilitates a multidisciplinary approach
clustering a cost-effective combination of services to target users originating from the public
and private sector, international research programs and networks, academia and
government. Emphasis is given to the: a) demonstration of the patented innovative concept
"HCMR Recreational Diving Oasis" based on the construction and deployment of special
artificial reefs made of concrete that mimic the shape and function of natural rocky reef
habitats for the development of recreational diving parks; b) biological designation of
candidate native marine seaweeds and macrobenthic invertebrate species of
biotechnological interest (e.g. sponges, bryozoans, mollusks, polychaetes) and testing of
their cultivation ability and commercial usability (mass production); c) the collaboration
with HCMR spin-off company for its exploitation by the local private sector. In addition,
the UBPC will collaborate with the Cretaquarium (also part of the HCMR) for broadcasting
in real time underwater television images presenting the infrastructure and functioning of
the park to the audience of both HCMR aquaria, as well as to end users worldwide. In this
context, UBPC can be used as a tool for supporting various experimental and educational
activities including the implementation of a broad spectrum of Citizen Science projects.
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6 Additional Information — Director’s CV

In this section you may provide any additional information not included in the above sections (optional
completion, maximum 2 pages).

Researcher’s Name: Constantinos C. Mylonas
Current Position: Researcher A, Director of IMBBC
Research Group: AQUA

Field of Research: Fish reproduction

Scientific impact

Publication record (23/3/2022) | Research Projects Student supervision
h-index (Scopus) 43 | Coordinator (Co) 7 | PhD 18
Articles (ISI-index) 143 | Principal investigator (PI) 17 | MSc 27
Citations (total) 5,540 | Project member 6 | BSc 54
Citations (non-self) 4,559 | Funding (Co + PI) | 5,421,000 €

Personal summary: My research field may be summarized in (a) the study of fish reproductive
biology and endocrinology, (b) the identification of the dysfunctions exhibited by female and male
broodstocks in captive conditions, and (c) the development of pharmacological methods for the
control of reproduction, induction of spawning and improvement of sperm production in fish of
interest for the aquaculture industry. In this framework, | have been involved in research aiming at
the optimization of broodstock management methods, focusing on marine fishes. My research gave
me the opportunity to be in close contact with the aquaculture industry, and to study more than
twenty different cultured fish species, including large benthic and pelagic fishes such as the
wreckfish (Polyprion americanus), greater amberjack (Seriola dumerili) and the Atlantic bluefin
tuna (Thunnus thynnus), species which we succeeded in controlling their reproduction in captivity.

Education

Doctor of Philosophy in Marine-Estuarine and Environmental Sciences (1996), Center of Marine
Biotechnology, University of Maryland, College Station, Maryland, USA

Master of Science in Zoology (1991), North Carolina State University, Raleigh, North Carolina,
USA

Bachelor of Science (1988) with Summa Cum Laude Honors in Wildlife and Fisheries Sciences,
Aquaculture option, Texas A&M University, College Station, Texas, USA.

Notable achievements

I have coordinated 7 projects, of which 1 from the EU (FP7), and 3 national and 3 bi-national. In
addition, | have participated as the Principle Investigator from HCMR in 7 EU projects (FP 5, FP7
and H2020). | have acquired a total funding of 5,42€ million, of which 3,8€ million from EU
funded projects, 976,000€ from national projects, and 533,000€ from Private contracts with
companies and research organizations. | have provided consulting services for companies in Greece,
Europe, Asia and the Americas. | have published 1 edited book (in English), 6 book chapters (five
in English, one in Greek) and 143 articles in ISI-Indexed Scientific Journals. | have presented 23
invited speeches in Conferences, Workshops and Meetings and 24 invited lectures in University
courses for undergraduate or graduate students, and in Educational organizations for professionals.
I have been the president of the Scientific Committee for Agrotechnology and Nutrition, of the
Greek Republic in 2020-2021. | have been the Director of IMBBC since 2020 and the Head of
the Cretaquarium in 2021-2022. | have been a member of the Scientific Programme Committee
of 3 international Conferences (EUROPEAN AQUACULTURE 2011, 2017 and AQUAGAMETE
2015) and have been given the organization of one international conference in 2022 (12th
International Symposium on Reproductive Physiology of Fish). | have been elected member of the
Board of Directors of the European Aquaculture Society since 2018 (2 terms).
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Professional activities and societies

Deputy director of Cretaquarium, Crete — 2021-2022. Responsible of all operations.

President of the National Scientific Committee for Agrotechnology and Nutrition, of the Greek
Republic — 2020-2022. Consulting body for the State.

Advisory Committee on "The Use of Exotic and non-Native Species in Aquaculture” Department
of Agriculture and Agricultural Development, Republic of Greece. 2010- to date

Expert Contributor — European Food Safety Organization (EFSA). Working group on Stunning
and Killing of Tuna. 2008-2009, Parma, Italy.

European Aquaculture Society, member (Board of Directors, 2018- present)

Proposal-project evaluator

2020, 2011, 2008, 2006. The United States - Israel Binational Agriculture Research and
Development Fund (BARD), Israel.

2014. United States of America Department of Agriculture (USDA), External reviewer of Small
Business Innovation Research (SBIR) Proposals.

2011. European Commission, DG RESEARC). External reviewer of 7" Framework Program
(KBBE), midterm and final evaluation.

2003. The Biotechnology and Biological Sciences Research Council (BBSRC), United Kingdom

Recent or selected funded projects

(May 2020-2023) BESTBROOD: Identification of broodstock performance indicators to boost the
aquaculture of emerging fish species. Horizon 2020 (ERA-NET BLUEBIO 2020),
€1,921,854 (Total), €174,650 for HCMR (Partner Principle Investigator and WP 4 leader)

(January 2020-2024) NEWTECHAQUA: New Technologies, Tools and Strategies for a Sustainable,
Resilient and Innovative European Aquaculture, under the Call: Sustainable European
aquaculture 4.0: nutrition and breeding, Horizon 2020 (DT-BG-04-2018-2019), €6,999,996
(Total), €254,500 for HCMR (Partner Principle Investigator and WP 4 leader)

(May 2017-2021) MedAlID: Mediterranean Aquaculture Integrated Development, Horizon 2020
(SFS-23-2016-2), €6,999,996 (Total), €531,000 for HCMR (Principle Investigator HCMR)

(December 2013-2018) DIVERSIFY: Enhancing the European aquaculture production by removing
production bottlenecks of emerging species, producing new products and accessing new
markets, EU 7" FP, European Commission (KBBE2013.1.2.09, €11,838,080 (Total),
€1,758,012 for HCMR (Project Coordinator, Principle Investigator HCMR)

Recent or selected top five publications

Corriero, A., Wylie, M.J., Nyuji, M., Zupa, P., Mylonas, C.C., 2021. Reproduction of greater
amberjack (Seriola dumerili) and other members of the family Carangidae. Rev. Aquacult.,
2021, 1-35.

Chatzifotis, S., Gutierrez, A.G., Papadaki, M., Caruso, F., Sigelaki, I., Mylonas, C.C., 2021. Lack
of negative effects of fasting of gilthead seabream (Sparus aurata) breeders during the
spawning period on maternal and egg nutrient composition, fertilization success, and early
embryo/larval development. Fish Physiol. Biochem. 47, 1257-1270.

Superio, J., Fakriadis, 1., Tsigenopoulos, C.S., Lancerotto, S.A., Rodriguez, A.V., Vervelakis, E.,
Mylonas, C.C., 2021. Spawning kinetics and parentage contribution of European sea bass
(Dicentrarchus labrax) broodstocks, and influence of GnRHa-induced spawning.
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Gerovasileiou, V., Koulouri, P., Koutsikopoulos, C., Dailianis, T., Dounas, C., Salomidi,
M., Trygonis, V., Karris, G., Raitsos, D.E., Dimitriadis, C., Sini, M., Poursanidis,
D., Sourbes, L., Koutsoubas, D., 2021. Chapter 23. Marine Biodiversity in Greek
Seas, in: Marine Biology. Broken Hill Publishers Ltd.

Kanellidou, M., Zacharias, S., Pennos, C., Paragkamian, K., Gerovasileiou, V., 2021.
Greece, in: Didonna, F., Maurano, F. (Eds.), SPELEOMEDIT - Mediterranean
Speleology - Panoramic View of Caves and Karst of Mediterranean Countries.
Societa Speleologica Italiana, Bologna, Italia, pp. 107-115.

Koulouri, P., Giannoulaki, M., Machias, A., Dounas, C., 2021. Measures for the
Protection and Sustainable Exploitation of Marine Biological Resources in an
Oligotrophic Fishing Ground (Crete Island, Greece, E. Mediterranean), in: Ksibi,
M., Ghorbal, A., Chakraborty, S., Chaminé, H.l., Barbieri, M., Guerriero, G.,
Hentati, O., Negm, A., Lehmann, A., ROmbke, J., Costa Duarte, A., Xoplaki, E.,
Khélifi, N., Colinet, G., Miguel Dias, J., Gargouri, I., Van Hullebusch, E.D.,
Sanchez Cabrero, B., Ferlisi, S., Tizaoui, C., Kallel, A., Rtimi, S., Panda, S.,
Michaud, P., Sahu, J.N., Seffen, M., Naddeo, V. (Eds.), Recent Advances in
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Environmental Science from the Euro-Mediterranean and Surrounding Regions (2nd
Edition). Springer International Publishing, Cham, pp. 2197-2201.

Mokos, M., Cheimonopoulou, M., Koulouri, P., Previati, M., Realdon, G., Santoro, F.,
Mogias, A., Boubonari, T., Satta, A., loakeimidis, C., 2021. The Importance of
Ocean Literacy in the Mediterranean Region - Steps Towards Blue Sustainability,
in: Ocean Literacy: 21st Century Challenges, European Association of Geographers,
Key Challenges in Geography. Springer.

Rigos G and Kogiannou D. 2021. Veterinary drug residues in aquaculture: Use and abuse
(Chapter 11). Changes in the Chemical Composition of Food through the Various
Stages of the Food Chain: Fishing and Aquaculture. Present Knowledge in Food
Safety A Risk-Based Approach Through the Food Chain. International Life Sciences
Institute (ILSI), Elsevier (In press).
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Books - Monograms

2019

Katharios, P 2019. Disease prevention in farmed fish. New developments and research
needs. Standing Committee on Agricultural Research, 48pp. Commissioned report
for CASA, SCARfish, EU.

Otero Maria del Mar, Serena Fabrizio, Gerovasileiou Vasilis, Barone Monica, Bo Marzia,
Arcos José Manuel, Vulcano Antonio, Xavier Joana, 2019. Identification guide of
vulnerable species incidentally caught in Mediterranean fisheries. IUCN Center for
Mediterranean Cooperation, Malaga.

2020

Keith, D.A., Ferrer-Paris, J.R., Nicholson, E., Kingsford, R.T. (Eds.), 2020. IUCN Global
Ecosystem Typology 2.0: descriptive profiles for biomes and ecosystem functional
groups. IUCN, International Union for Conservation of Nature.

2021

Eparkhina, D., Pomaro, A., Koulouri, P., Banchi, E., Canu, D., Uyarra, M., Burke, N.,
2021. Ocean Literacy in European Oceanographic Agencies: EuroGOOS
recommendations for the UN Decade of Ocean Science for Sustainable
Development 2021-2030, EuroGOOS Policy Brief. Brussels, Belgium.

Gerovasileiou V., Anastasopoulou K., Arvanitidis C., Assimakopoulou G., Dailianis T.,
Dounas C., Gerakaris V., Giannakourou A., Giannoulaki M., Karris G., Kasapidis
P., Katsanevakis S., Katsiaras N., Kavadas S., Kotoulas G., Koulouri P., et al., 2021.
POST-2020 SAP BIO Greek contribution on Mediterranean marine and coastal
biodiversity preservation beyond 2030: Ecological status, pressures, impacts, their
drivers and priority response fields. Strategic Action Program for the conservation of
Biological Diversity (SAP BIO) in the Mediterranean Region. Pp. 66+Xx.

Santi I., Casotti R., Comtet T., Cunliffe M., Koulouri P., Macheriotou L., Not F., Obst M.,
Pavloudi C., Romac S., Thiebaut E., Vanaverbeke J., Pade N., 2021. European
Marine Omics Biodiversity Observation Network (EMO BON)-Handbook. Version
1.0.

UNEP/MAP-SPA/RAC 2021. Post-2020 SAP BIO Greek national contribution document
on Mediterranean marine and coastal biodiversity preservation beyond 2030:
ecological status, pressures, impacts, their drivers and priority response fields. By
Gerovasileiou V. and contributors, SPA/RAC, Tunis, in press.
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International Conference Proceedings

2018

Arvanitidis C, Warwick R M, Somerfield P J, Pavloudi C, Pafilis E, Oulas A,
Chatzigeorgiou G, Gerovasileiou V, Patkos T, Bailly N, Hernandez F, Vanhoorne B,
Vandepitte L, Appeltans W, Keklikoglou K, Chatzinikolaou E, Michalakis N,
Filiopoulou I, Panteri E, Gougousis A. 2018. Research Infrastructures and their
collaborative potential to address scientific questions at global scale. 53rd European
Marine Biology Symposium, Ostend, Belgium. 17-21 September 2018
(presentation).

Arvanitidis C, Warwick R M, Somerfield P J, Pavloudi C, Pafilis E, Oulas A,
Chatzigeorgiou G, Gerovasileiou V, Patkos T, Bailly N, Hernandez F, Vanhoorne B,
Vandepitte L, Appeltans W, Keklikoglou K, Chatzinikolaou E, Michalakis N,
Filiopoulou I, Panteri E, Gougousis A. 2018. Research Infrastructures and their
collaborative potential to address scientific questions at global scale. 53rd European
Marine Biology Symposium, Ostend, Belgium. 17-21 September, 2018, Oral
presentation.

Arvanitidis C, Warwick RM, Somerfield P, Pavloudi C, Pafilis E, Oulas A,
Chatzigeorgiou G, Gerovasileiou V, Patkos T, Bailly N, Hernandez F, Vanhoorne B,
Vandepitte L, Appeltans W and 300 Editors of WoRMS 2018 Research
Infrastructures offer capacity to address scientific questions never attempted before:
Are all taxa equal? PeerJ Preprints, 6: €26819v1.

Arvanitidis C, Warwick RM, Somerfield PJ, Pavloudi Ch, Pafilis E, Oulas A,
Chatzigeorgiou G, Gerovasileiou V, Patkos Th, Bailly N, Hernandez F, Vanhoorne
B, Vandepitte L, Appeltans W, Keklikoglou K, Chatzinikolaou E, Michalakis N,
Filiopoulou I, Panteri E, Gougousis A, Bravakos P, Christakis Ch, Kassapidis P,
Kotoulas G, Magoulas A 2018 Research Infrastructures and their collaborative
potential in addressing challenging scientific questions at global scale. Book of
Abstracts of the International Conference “Marine Biology, Geology, Oceanology:
Interdisciplinary Research at Marine Research Stations”, p. 6-7.

Aslam, M. L., R. Carraro, A. Sonesson, K. Tzokas, C. Tsigenopoulos, G. Rigos, L.
Bargelloni, and T. Meuwissen. 2018. Genetic basis of host resistance to S.
chrysophrii in farmed gilthead sea bream (Sparus aurata) population. Page 39,
Proceedings of the World Congress on Genetics Applied to Livestock Production, 7-
16 ®eBpovapiov 2018, Auckland, New Zealand.

Bailly N, Mavraki D, Nikolopoulou M, Arvanitidis C 2018. Data archaelogy and rescue:
filling spatial and temporal gaps in species occurrence data at European Seas. 12th
panhellenic symposium of oceanography & fisheries, Corfu, 30 May-3 June

Bravakos P, Christakis C, Keklikoglou K, Arvanitidis C, Hatzigeorgiou A, Klappa M,
Pafilis E, Kotoulas G 2018. The Elixir-Greece Marine Biology joint research activity
and the LifeWatch Greece microCT vLab. 17th European Conference on
Computational Biology, Athens, Greece. 8-12 September, 2018, Poster

Chatzinikolaou, E., Grigoriou, P., Martini, E., Sterioti, A. 2018. Impact of ocean
acidification and warming on the feeding behavior of Hexaplex trunculus. 12th
Panhellenic Symposium of Oceanography and Fisheries, 30 May-3 June, Corfu,
Greece.
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Christakis, C., Polymenakou, P., Kilias, S., Kristoffersen, J.B. 2018. What do | do with my
metagenomes? A comparison of three online metagenomic analysis platforms.
Hellenic Bioinformatics 11, Thessaloniki, Greece November, 15-18, 2018.

Christina Pavloudi, Saar Y Sztejrenszus, Jon B Kristoffersen, Niko Lahajnar, Marleen De
Troch, Christos Arvanitidis, Michael W Friedrich 2018. Identification of sulfate-
reducers from the Benguela coastal upwelling system by RNA stable isotope
probing and 16S rRNA sequencing. 5th International Symposium on Microbial
Sulfur Metabolism, 16-18 April 2018, Vienna (Austria).

Cotou E., Fountoulaki E., Avgeri F., Kotsiri M, Alexandratos A., Henry M., Kogiannou
D., Rigos G., Androni A., Konstadinopoulou A., Assimakopoulou G., 2018.
Availability and environmental effects of commercial feeds (fish meal vs plant meal
based) & fish feed waste in an IMTA system of fish, filter- & deposit- feeders: A
Multi-Indicator Assessment Approach. WAS/EAS 2018, August 25-29, Montpellier,
France.

Daskalaki E, Pachiadaki M, Gerovasileiou V, Voultsiadou E, Gkelis S 2018. Microbial
mat profiling in a shallow marine cave of the Aegean Sea (Eastern Mediterranean).
Book of Abstracts of the IV International Symposium for Anchialine Ecosystems, p.
22.

Doxa, C.K, Orfanakis, M., Doulamis, T., Kentouri, M., Sterioti, A. 2018. The effect of the
anemone presence on growth performance of Amphiprion ocellaris. 33th E.U.A.C.
meeting, THE DEEP, 15 — 18 October, Hull, UK.

Doxa, C.K, Sterioti, A., Divanach, P., Kentouri, M. 2018. Effect of maternal size on egg
capsule production in the marine gastropod Charonia seguenzae (Aradas & Benoit,
1870). 12th Panhellenic Symposium of Oceanography and Fisheries, 30 May-3 June,
Corfu, Greece.

Faulwetter S, Papageorgiou N, Koulouri P, Fanini L, Chatzinikolaou E, Markantonatou V,
Pavloudi C, Chatzigeorgiou G, Keklikoglou K, Vasileiadou K, Basset A, Pinna M,
Rosati I, Reizopoulou S, Nikolaidou A, Arvanitidis C. 2018. Response of
community and trait patterns to simulate species loss in coastal lagoons. 8th
European Coastal Lagoons Symposium. Athens, Greece. 20-23 March 2018
(presentation).

Faulwetter S, Papageorgiou N, Koulouri Y, Fanini L, Chatzinikolaou E, Markantonatou V,
Pavloudi C, Chatzigeorgiou G, Keklikoglou K, Vasileiadou A, Basset A, Pinna M,
Rosati I, Reizopoulou S, Nicolaidou A, Arvanitidis C 2018. Response of community
and trait patterns to simulated species in coastal lagoons. 8th European Coastal
Lagoons Symposium, Athens, Greece. 20-23 March, 2018, Oral Presentation

Fountoulaki E., Cotou E., Henry M., Grigorakis K., Kogiannou D., Kotsiri M., Vassilaki
A., Nikoloudaki Ch., Pyrenis, G., Sweetman J., Nengas I., 2018. Benefits of organic
vs inorganic minerals on growth, health and product quality of the European sea
bass (Dicentrarchus labrax). 18th International Symposium on Fish Nutrition and
Feeding (ISFNF), June 3rd-7th. Las Palmas de Gran Canaria, Spain.

Fountoulaki E., Vasilaki A., Nikoloudaki, C., Pyrenis, G., Oikonomou D., Megalofonou P.
Evaluation of varying levels of Arachidonic acid in commercial diet of great
amberjack (Seriola dumerili) juveniles. 12th Symposium on Oceanography &
Fisheries, Corfu, 30/5-3/6/2018 Corfu Island, Greece.

Fountoulaki, E., Cotou, E., Henry, M., Grigorakis, K., Kogiannou, D., Kotsiri, M.,
Vassilaki, A., Nikoloudaki, Ch., Pyrenis, G., Sweetman, J. and I. Nengas. 2018.
Benefits of organic minerals vs inorganic on growth, health and product quality of
the european sea bass Dicentrarchus labrax (Linnaeus, 1758). 12th Panhellenic
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Symposium on Oceanography & Fisheries Blue Growth for the Adriatic- lonian
Macroregion and the Eastern Mediterranean. 30 May- 3 June, Corfu Island, Greece.

Fraschetti S, Guarnieri G, Papa L, C. McOwen, Papadopoulou N, Bilan M, Bostrom C,
Capdevila P, Carugati L, Cebrian E, Dailianis T, De Leo F., Fiorentino D, Gagnon
K, Gambi C, Garrabou J, Gerovasileiou V, Hereu B, Kipson S, Kotta J, Ledoux J,
Linares C, Martin J, Medrano A, Montero-Serra I, Morato T, Pusceddu A, Sevastou
K, Smith C, Verdura J, Danovaro R, 2018. Restoration actions in marine
ecosystems: a global analysis. 4th World Conference on Marine Biodiversity
(WCMB 2018), Montreal, Canada, May 13 to 16, 2018. PeerJ Preprints 6:626799v1

Galani A, Dailianis T, Sini M, Katsanevakis S, Gerovasileiou V, 2018. Rapid assessment
of sessile benthos in marine caves of the island-dominated Aegean Sea (Eastern
Mediterranean Sea). IV International Symposium for Anchialine Ecosystems,
October 1-7, 2018. Lanzarote, Canary Islands, Spain.

Gasco L., Schiavone A., Serra G., Anedda R., Trocino A., Caimi M., Gariglio M.,
Malfatto V., Dabbou S., Devic E., Chatzifotis S., Meneguz M., Gai F., 2018.
Apparent digestibility of insect protein meals for rainbow trout: preliminary results.
The 2nd International conference insects to feed the world. Chinese Society for
Mircobiology-The entomological Society of China- Huazhong Agricultural
University. May 15-18, Wuhan, China.

Gerovasileiou V, Martinez A, Alvarez F, Boxshall G, Humphreys WF, Jaume D, Becking
LE, Muricy G, van Hengstum PJ, Yamasaki H, Dekeyzer S, Decock W, Vanhoorne
B, Vandepitte L, Bailly N, Iliffe TM 2018. Three years with the World Register of
marine Cave Species (WoRCS) initiative: current status and future perspectives.
Book of Abstracts of the IV International Symposium for Anchialine Ecosystems, p.
29.

Kaitetzidou, E., Katsiadaki, 1., Lagnel, J., Antonopoulou, E. and Sarropoulou, E. 2018,
Hellenic Bioinformatics “Challenges of miRNA expression studies during early
development of a non-model and a model teleost species”, November 2018,
Thessaloniki, Greece. (poster)

Katharios P., Kokkari C., Pavlidis M., Ha V. Q. Edwardsiella anguillarum Infecting
Farmed Sharpsnout Seabream (Diplodus puntazzo) in Greece; Genomic
Characterization and Virulence. International Symposium of Aquatic Animal Health
2018, Prince Edward Island, Canada 2-6 September

Katharios P., Triga A., Smyrli M., Ha V. Q. Pavlidis M., Aeromonas veronii bv sobria: An
Emerging Threat for European Seabass Aquaculture. International Symposium of
Aquatic Animal Health 2018, Prince Edward Island, Canada 2-6 September

Kogiannou D, 2018 Alexi N, Oikonomopoulou I, Kalogeropoulos N, Grigorakis K.
“Effects of cooking in the nutritional values of gilthead sea bream (Sparus aurata)
and meagre (Argyrosomus regius)”.3rd International Congress on Applied
Ichthyology & Aquatic Environment 8-11 November 2018 Volos, Greece

Kriaridou C., A. Tsakogiannis, T. Manousaki, S. Oikonomou, N. Papandroulakis, C. C.
Mylonas, D. Chatziplis, C. S. Tsigenopoulos QTL mapping for body weight in early
growth stages of common dentex Dentex dentex (poster), Aquaculture Europe 2018,
August 25-29 2018, Montpellier, France

Kube, N., Montoto-Gasser, P., de Boer, M., Sterioti, A. 2018. Update from the Sea turtle
Working Group. 33th E.U.A.C. meeting, THE DEEP, 15 — 18 October, Hull, UK.

Manousaki 2018 Hellenic Bioinformatics 11, A phylogenomic quest to find the closest
sequenced relative of sparids: challenges and new insights. 15-18 November 2018,
Thessalonica, Greece. (Manousaki has entered this)
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Manousaki T., C. S. Tsigenopoulos, P. Kasapidis, A. Cariani, R. Cannas, M. Coll and the
SPELMED consortium Assessing sardine and anchovie population structure with
ddRAD Sequencing (poster), 7. iMarCo - 3rd International Marine Connectivity
Conference, October 8-9 2018, Heraklion, Greece

Martinez A, Anicic N, Calvaruso S, Sanchez N, Puppieni L, Sforzi T, Zaupa S, Alvarez F,
Brankovits D, Gasiorowski L, Gerovasileiou V, Gonzalez BC, Humphreys WH,
lliffe, TM, Worsaae K, Bailly N, Fontaneto D 2018. A new insight into the
Stygofauna Mundi: assembling a global dataset for aquatic fauna in subterranean
environments. Article collection “Subterranean Biology in the Anthropocene” of the
24th International Conference on Subterranean Biology, ARPHA Conference
Abstracts, 1: e29514.

Martinez A, Anicic N, Calvaruso S, Sdnchez N, Puppieni L, Sforzi T, Zaupa S, Setubal R,
Calderén F, Alvarez F, Brankovits D, Gasiorowski L, Gerovasileiou V, Gonzalez
BC, Humphreys WH, Petrunina A, Majdi N, Iliffe, TM, Worsaae K, Bailly N,
Fontaneto D 2018. A new look to Stygofauna Mundi: dataset for aquatic fauna in
subterranean environments useful to understand diversity in anchialine ecosystems.
Book of Abstracts of the IV International Symposium for Anchialine Ecosystems, p.
45,

Mastoraki M. Gasco L., Kotzamanis Y. Kontodimas D., Antonopoulou E. Chatzifotis S.
2018. Nutrient and energy digestibility in European sea bass Dicentrarchus labrax
fed diets containing five different insect meals. European Aquaculture Society,
Montpellier, France 25-29 August 2018.

Mastoraki M., Chatzifotis S., Mente E and Antonopoulou E., 2018. Towards a circular
economy in aquaculture: Substitution of fish meals with insect protein for aquafeed.
Fifth international symposium on green chemistry, sustainable development and
circular economy. Skiathos, Greece, September 30 - October 03.

Mastoraki M., Vlahos N., Zotou P., Chatzifotis S., Antonopoulou E., Mente E., 2018 The
effect of insect meal as a feed ingredient on survival, growth and feeding behavior of
juvenile prawn Palaemon adspersus (RATHKE, 1837). Hydromedit, 8-11 November
Volos Greece.

Nousias O., A. Tsakogiannis, K. Tzokas, J. Villa, A. Estevez, N. Duncan, C. S.
Tsigenopoulos Parentage assignment using microsatellite loci in a project for
aquaculture of meagre Argyrosomus regius (poster), Aquaculture Europe 2018,
August 25-29 2018, Montpellier, France

Pafilis, E. et al., Text-mining-based interpretation of microbiome data, 2018, European
Conference in Computational Biology, Athens, Greece

Panteli N., Mastoraki M., Nikouli E., Chatzifotis S., Mente E., Kormas K.Ar.,
Antonopoulou E., 2018. Modulation of gut microbial communities in european
seabass fed with different insect meal-based diets. Hydromedit, 8-11 November
Volos Greece.

Papadopoulou N, Morato T, Smith CJ, Bilan M, Carreiro-Silva M, Gambi C, Carrugati L,
Danovaro R, Gori A, Linares C, Jones D, Colago A, Sarrazin J, Matabos M,
Ramirez-Llodra E, Amaro T, Billett D, Dailianis T, Gerovasileiou V, Grehan A,
Martins I, Sevastou K, Van Dover C, Aronson J, Sweetman A, 2018. Key concepts
for ecological restoration in the deep-sea — testing the SER Ecological Standards in
the deep-sea. SER 2018 Europe — Restoration in the Era of Climate Change. 9-13
September Reykjavik, Iceland: P-52

Pavloudi C, Sarafidou G, Apostolaki E, Chatzigeorgiou G, Chatzinikolaou E, Keklikoglou
K, Arvanitidis C. 2018. Population connectivity of key-species in the Marine
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Protected Area (MPA) of Karpathos (Greece). Fourth International Marine
Connectivity (iMarCo) Conference, Heraklion, Crete, Greece. 8-9 October 2018.

Pavloudi C, Vasileiadou K, Gonzalez Wanguemert M, Arvanitidis C, Chatzinikolaou E.
2018. Comparison of sediment microbial communities between western (Ria
Formosa, Portugal) and eastern European lagoons (Amvrakikos Gulf, Greece). 8th
European Coastal Lagoons Symposium. Athens, Greece. 20-23 March 2018
(presentation).

Pisera A, Gerovasileiou V 2018. Lithistid demosponges from submarine caves of Crete
Island (Eastern Mediterranean Sea): is their occurrence controlled by water silicate
content? Book of Abstracts of the IV International Symposium for Anchialine
Ecosystems, p. 52.

Rosso A, Di Martino E, Gerovasileiou V 2018. The still unknown bryodiversity of the
Mediterranean: a new Setosella species from Lesvos submarine caves (Aegean Sea).
15th Larwood Symposium.

Sarropoulou E, Sundaram A.Y.M., Kaitetzidou E, Kotoulas, G., Gilfillan G.D.,
Papandroulakis N, Mylonas C.C., Magoulas A. 12th Panhellenic Symposium of
Oceanography and Fisheries. “Genome and transcriptome survey in the greater
amberjack Seriola dumerili”, June 2018, Kerkyra, Greece. (talk)

Sterioti, A., Zaimaki, M., Theodoroy, J. 2018. Feeding behavior and pseudofaeces
production of Mediterranean mussel Mytilus galloprovincialis (Lamark 1819) at
indoor conditions. AQUACULTURE EUROPE, AQUA 2018, 26-29 August,
Montpellier, France.

Tarifa, G., Sterioti, A., Kentouri, M. 2018. Using artificial feeds for the culture of the sea
urchin Paracentrotus lividus (Echinodermata, Echinoidea), (Lamarck, 1816). 12th
Panhellenic Symposium of Oceanography and Fisheries, 30 May-3 June, Corfu,
Greece.

Tsakogiannis, T. Manousaki, J. Lagnel, N. Papandroulakis, C. C. Mylonas, C. S.
Tsigenopoulos Comparative transcriptomics using RNA sequencing to identify gene
expression sex-bias patterns in five sparids (poster), Aquaculture Europe 2018,
August 25-29 2018, Montpellier, France

Tsigenopoulos CS 2018 Use of genetic methods and tools to assess marine connectivity
patterns (invited talk), International Sandy Beaches Symposium (ISBS), 25-29 May
2018, Heraklion, Greece

Tsigenopoulos CS New candidate species for future breeding programs in European
aquaculture (invited talk), Advances in Industrial Aquaculture Genetics, North meets
South, WP8 Workshop, May 3— 4 2018, Bergen, Norway2018

Tsigenopoulos CS, Chatziplis D, Pavlidis M, Guinand B, Desmarais E, Rye M, Thorland
I, Vela-Avitua S, Moghadam H, Manousaki T, Papaharisis L. ROBUSTBASS:
Advanced selective breeding for robustness, disease and stress resistance in
European sea bass (Dicentrarchus labrax) through the use of Next Generation
Sequencing techniques for genetic improvement oxi revised (poster), 12th
Panhellenic Symposium on Oceanography & Fisheries, 30 May - 3 June 2018, “Blue
Growth for the Adriatic-Ionian Macroregion, and the Eastern Mediterranean”,
Corfu, Greece

Vasilaki A., Fountoulaki E., Nathanailides C., Choremi C., Vidalis K., Grigorakis K.
Comparison of proximate and fatty acid composition of wild and reared gilthead sea
bream (Sparus aurata) of small sub- commercial sizes. Hydromedit 2018, VVolos,

Vasileiadou K., 2018 Manousaki T., Tsakogiannis A., Tsigenopoulos C., Arvanitidis C.
Genetic diversity patterns of macrobenthic communities in transitional water
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ecosystems (oral), 8th European Coastal Lagoons Symposium, March 20 - 23 2018,
Athens, Greece

Zafeiropoulos Haris, Katerina Vasileiadou, Ha Quoc Viet, Christos Arvanitidis, Pantelis
Topalis, Christina Pavloudi, Evangelos Pafilis 2018. P.E.M.A.: a Pipeline for
Environmental DNA Metabarcoding Analysis. 17th European Conference on
Computational Biology (ECCB), Athens (Greece)

Zafeiropoulos Haris, Katerina Vasileiadou, Ha Quoc Viet, Christos Arvanitidis, Pantelis
Topalis, Christina Pavloudi, Evangelos Pafilis 2018 P.E.M.A.: a Pipeline for
Environmental DNA Metabarcoding Analysis. Hellenic Bioinformatics Conference
(HBIo), Thesssaloniki (Greece) (*poster award)

Zafeiropoulos, H. et al., P.E.M.A.: a Pipeline for Environmental DNA Metabarcoding
Analysis, 2018, Hellenic Bioinformatics International Conference, Thessaloniki,
Greece, (last author, Top poster award)

2019

Alexi N., Byrne D.A., Grigorakis K. Exploration of the quality of reared vs. wild gilthead
sea bream: profiling the sensory differences. EAS 2019 Berlin 7-10 Oct 2019, Book
of Abstracts p511-512

Arvanitidis C, Hollingsworth P, Mergen P, Semal P, Keklikoglou K, Chatzinikolaou E,
Addnik W, Smith V, Koureas D. 2019. Combined High-Throughput Imaging and
Sequencing: Addressing the collections on demand requirement in SYNTHESY S+
project. Biodiversity Information Science and Standards 3: €37290. Conference
paper presented in Biodiversity Next 2019. 22 — 25 October 2019. Leiden — The
Netherlands. https://biss.pensoft.net/article/37290/

Arvanitidis C, Warwick R, Somerfield PJ, Pavloudi C, Pafilis E, Oulas A, Chatzigeorgiou
G, Gerovasileiou V, Patkos T, Bailly N, Hernandez F, Vanhoorne B, Vandepitte L,
Appeltans W, Keklikoglou K, Chatzinikolaou E, Michalakis N, Filiopoulou I,
Panteri E, Gougousis A, Bravakos P, Christakis C, Kassapidis P, Kotoulas G,
Magoulas A. 2019. The Collaborative Potential of Research Infrastructures in
Addressing Global Scientific Questions. Biodiversity Information Science and
Standards 3: e37289. Conference paper presented in Biodiversity Next 2019. 22 —
25 October 2019. Leiden — The Netherlands. https://biss.pensoft.net/article/37289/

Bolgan M, Di lorio L, Dailianis T, Catalan I, Lejeune P, Parmentier E, 2019. An acoustic
Odyssey: Characterisation of the vocal fish community inhabiting Neptune seagrass
meadows across the Mediterranean Sea. XXVII International Bioacoustics
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performance in European sea bass, Dicentrarchus labrax. European Aquaculture
Society 2019, Our Future-Growing from Water. Feed and nutrition in organic
aquaculture. 2019, Berlin, Germany.

Zafeiropoulos, H. et al., P.E.M.A.: a Pipeline for Environmental DNA Metabarcoding
Analysis, 2019, 8th International Barcode of Life Conference, Trondheim, Norway

Zegkinoglou, N., Kilias, S.P., Keith, M., Smith, D.J., Nomikou, P. and P.N. Polymenakou.
2019. Decoupled geochemical behavior of Tl, Au, As in sea-floor massive sulphides,
Kolumbo arc-volcano: evidence from LA-ICP-MS elemental mapping of arsenian
pyrite. 15th International Congress of the Geological Society of Greece, Harokopio
University of Athens, Athens Greece, 22-24 May.

Zegkinoglou, N., Kilias, S.P., Keith, M., Smith, D.J., Nomikou, P. and P.N. Polymenakou.
2019. LA--ICP--MS evidence for decoupled geochemical behavior of Tl, As and Au
in modern SMS, Kolumbo arc--volcano (Santorini), Greece. GOLDSCHMIDT
2019, Barcelona Spain, 18-23 August (accepted as poster presentation).

2020

Asimaki A., Psofakis P., Ekonomou G., Mente E., Rumbos C.I., Athanassiou C.G.,
Fountoulaki E., Henry M., Karapanagiotidis 1.T., 2020. Evaluation of Zophobas
morio larvae meal as fishmeal replacer for gilthead seabream diet. IFW 2020 Insects
to Feed the World conference 23rd -26th of November 2020, Quebec, Canada.
Journal of Insects as Food and Feed 6 Suppl. 1, p. S24.

Asimaki A., Psofakis P., Neofytou M.C., Mente E., Rumbos C.I., Athanassiou C.G.,
Fountoulaki E., Henry M., Karapanagiotidis I.T., 2020. Effects of fishmeal
replacement by defatted Zophobas morio larvae meal on growth and feed eficiency
of gilthead seabream (Sparus aurata). Proceedings of the EAS2020 online, April 12-
15th 2020, online, pp38-39.

Bauer Le Moine, S., Goulaouic, S., Mgller, T.E., Barreyre, T., Escartin, J., Puzenat, V.,
Martelat, J.-E., Grandjean, P., G., Allemand, P., Schouw, A., Vlasopoulos, O.,

Institute self-evaluation 2018-2021 183



Km ';lITT-: IM\BP K

Nomikou, P., Polymenakou, P., Antoniou, V., Mandalakis, M., Coskun, O., Orsi,
W., Vallicrosa, G., Garcia, R., Magi, L., Gracias, N. and S.L. Steffen Leth
Jargensen. 2020. Physics, chemistry, and microbiology of a seafloor geometrical
hydrothermal pattern off Milos (Greece). Marine Microbes GRC, 28-29 May.

Beja J, Vandepitte L, Gerovasileiou V, Herman P, Lear D, Vanhoorne B 2020. How can
EMODnet Biology be used for marine biodiversity studies. Book of Abstracts of the
First Italian Conference on Marine Evolution (EVOLMAR 2020), p. 20.

Christina Pavloudi, Haris Zafeiropoulos 2020. Deciphering the functional potential of a
hypersaline swamp microbial mat community. ISME #UnityInDiversity Virtual
Microbial Ecology Summit

Exter K, Decruw C, Portier M, Gerovasileiou V, Pavloudi C, Obst M 2020. Genomics
Observatory Use-Case: The challenge to standardise image and sequence data to
Darwin Core format. Biodiversity Information Science and Standards, 4: e58938.

Georgia Sarafidou, Georgios Chatzigeorgiou, Eva Chatzinikolaou, Christina Pavloudi
2020. Population genetics of Pinna nobilis using eDNA (non-invasive sampling
technique). 5th World Conference on Marine Biodiversity (WCMB)

Katerina Vasileiadou, Dimitrios Loukovitis, Victoria Litsi Mizan, Eugenia Apostolaki,
Dinos Protopapas, Christina Pavloudi 2020. Population structuring of Posidonia
oceanica from Eastern Mediterranean. 5th World Conference on Marine
Biodiversity (WCMB)

Krick, M., Desmarais, E., Samaras, A., Gueter, E., Dimitroglou, A., Pavlidis, M.,
Tsigenopoulos, C., Guinand, B. 2020. Epigenomics of the stress response in sea
bass. Epigenetics in Marine Biology Congress (1st EPIMAR).

Mandalakis M, Dailianis T, 2020. Integrating marine sponges in fish aquaculture systems
for better seawater quality and marine products of high added-value: The
SPINAQUA project. 1st OceandBiotech Conference, 5-6 February 2020, Piran,
Slovenia.

Puzenat, V., Escartin, J., Martelat, J.-E., Barreyre, T., Bauer Le Moine, S., Gracias, N.,
Nomikou, P., Grandjean, P., Schouw, A., Polymenakou, P., and P. Allemand. 2020.
Shallow water hydrothermal systems: Constraints on distribution, nature, and heat
fluxes from Milos (Greece). AGU Fall Meeting, online everywhere, 1-17 December.

Puzenat, V., Martelat, J.-E., Escartin, J., Barreyre, T., Gracias, N., Vallicrosa, G., Garcia,
R., Magi, L., Nomikou, P., Grandjean, P., Allemand, P., Schouw, A., Bauer Le
Moine, S., Steffen Leth Jargensen, S.L., Antoniou, V., Vlasopoulos, O.,
Polymenakou, P., Mandalakis, M., Coskun, O. and W. Orsi. 2020. Integrated
regional scale view of Milos submarine hydrothermalism. EGU General Assembly,
4-8 May, online.

E A

2021

Asimaki, A., Dellopoulos, A., Fillippakis, N., Karaiskou, M., Ntalakas, I., Psofakis, P.,
Rumbos, C.I., Athanassiou, C.G., Fountoulaki, E., Henry, M., Karapanagiotidis, I.T.,
2021. The effect of fishmeal replacement by Zophobas morio larvae meal on
proximate composition of Gilthead seabream (Sparus aurata). HydroMedit 2021,
Proceedings of the 4th International Congress on Applied Ichthyology,
Oceanography & Aquatic Environment, 4-6 November, Virtual.

Asimaki, A., Katouni, A., Psofakis, P., Mente, E., Berillis, P., Rumbos, C.I., Athanassiou,
C.G., Henry, M., Fountoulaki, E., Karapanagiotidis, I.T., 2021. The effect of
fishmeal replacement by Zophobas morio larvae meal on liver and intestinal
histology of Gilthead seabream (Sparus aurata). HydroMedit 2021, Proceedings of
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the 4th International Congress on Applied Ichthyology, Oceanography & Aquatic
Environment, 4-6 November, Virtual.

Aslam M. L., S. Vela-Avitua, V. Bakopoulos, K. Papanna, L. Kottaras, A. Dimitroglou, L.
Papaharisis, C. Tsigenopoulos, I. Thorland Marker assisted selection for resistance
against viral nervous necrosis in european seabass Dicentrarchus labrax (poster),
Aquaculture Europe 2021, October 4-7, Madeira, Portugal

Bakran-Petricioli T, Petricioli D, Gerovasileiou V, Dailianis T, Zurub D, Dragicevi¢ B,
Dulci¢ J, 2021. Will the lionfish (Pterois miles) conquer the Adriatic Sea? 4th
Croatian Symposium on Invasive Species, November 29-30, Zagreb, Croatia.

Beja J, Vandepitte L, Gerovasileiou V, Lear D, Herman P, Vanhoorne B, Webb T 2021. A
decade of EMODnet Biology- what the future entails. Book of Abstracts of the
EMODnet Open Conference 2021. p. 2.

Beja J, Vandepitte L, Perez Perez R, Poffyn G, Lear D, Gerovasileiou V, Herman P,
Vanhoorne B, Tyberghein L 2021. 10 years of EMODnet Biology: past, present &
future. Book of Abstracts of the Conference on Marine Data and Information
Systems 2021, p. 89-90.

Cai LL, Savva I, Kleitou P, Alexandrou S, Koutsoubas D, Sini M, Trygonis V,
Gerovasileiou V, loannou Y, Nicolaou H, Markou M, Kletou D 2021. First
inventory of sea caves around Cyprus. Proceedings of the 4th International Congress
on Applied Ichthyology, Oceanography & Aquatic Environment.

Chatzinikolaou E, Grigoriou P, Keklikoglou K, Sterioti A, Arvanitidis 2021. Impact of
ocean acidification on different life traits of the gastropod Hexaplex trunculus.
ECSA 58 - EMECS 13 Estuaries and coastal seas in the Anthropocene - Structure,
functions, services and management. Virtual. 6-9 September 2021. Oral
Presentation.

Chatzivasileiou, D., Sterioti, A., Kentouri, M., 2021. Preliminary results of the feeding
behavior of the Holothuria polii: remaining time in the sandy substrate and
availability of the organic matter. (E-Poster presentation). 4th International Congress
on Applied Ichthyology (HydromediT 2021), 4 —6 November, Virtual.

Christina Pavloudi, Eleni loanna Y perifanou, Jon Bent Kristoffersen, Thanos Dailianis,
Vasilis Gerovasileiou 2021. Artificial Reef Monitoring Structures (ARMS)
providing insights on hard substrate biodiversity and community structure of the
Eastern Mediterranean Sea. 1st DNAQUA International Conference, doi:
10.3897/aca.4.e64760

Cotou, E., Halabalaki, M., Henry, M., Vasilaki, A., Politakis, N., Kotsiri, M., Fountoulaki,
E. and I. Nengas 2021. Heat-treated soybean meal: effects on dietary isoflavone
genistein content and Sparus aurata juvenile growth indexes, immune, antioxidant,
lipogenic & digestive systems. Aquaculture Europe 2021, 4-7 October, Funchal,
Madeira.

D Kogiannou, M. Kaotsiri, K. Grigorakis. A method to assess gaping in sparidae species
fillets. European Aquaculture Society, 4-7 October 2021 Funchal, Madeira

D. G. Georgopoulou, O. Stavrakidis-Zachou, N. Mitrizakis, N. Papandroulakis, 2021.
How does tag implantation affect the behavior of European seabass Dicentrarchus
labrax? EAS 2021 Pp 487-488

D. G. Georgopoulou, O. Stavrakidis-Zachou, N. Mitrizakis, V. Chalkiadakis, N.
Papandroulakis, 2021 tracking and analysis of the movement behavior of European
seabass in recirculating aquaculture systems (RAS). EAS 2020 Pp 242-243

D. Voskakis, A. Makris, N. Papandroulakis, 2021. Deep learning-based fish length
estimation. An application for the Mediterranean aquaculture. IEEE Oceanic
Engineering Society, San Diego Sept 20-21, 2021
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Dailianis T, 2021. The Underwater Biotechnological Park of Crete, a multi-use
experimental platform in the Eastern Mediterranean. CMBR Web Conference - Blue
Growth in the Eastern Mediterranean: challenges and opportunities. May 12-13,
2021, Heraklion Crete, Greece (virtual conference).

Dailianis T, Gerovasileiou V, Chatzigeorgiou G, Chertz-Bynichaki M, Procopiou A,
Vernadou E, Sedano F, Plaitis W, Dounas C, 2021. Comparison of benthic
assemblages colonizing artificial reefs over a 4-year time span. 6th European
Conference on Scientific Diving, 21-22 April 2021, Bergakademie Freiberg,
Germany.

Dailianis T, Gerovasileiou V, Chatzigeorgiou G, Vernadou E, Glampedakis I, Arvanitidis
C, Protopappas K, Piligotsi G, Kargiolaki H, 2021. An extended baseline survey of
cave habitats within a marine protected area in the Aegean Sea. 6th European
Conference on Scientific Diving, 21-22 April 2021, Bergakademie Freiberg,
Germany.

Digenis M, Gerovasileiou V, Dailianis T, Arvanitidis C, 2021. Baseline biodiversity
survey in marine caves of a Protected Area in the South-Eastern Aegean Sea. 6th
European Conference on Scientific Diving, 21-22 April 2021, Bergakademie
Freiberg, Germany.

Digenis M, Ragkousis M, Katsanevakis S, Gerovasileiou V 2021. Alien and rarely
reported mobile species in marine caves of the Aegean Sea, Greece. Proceedings of
the 4th International Congress on Applied Ichthyology, Oceanography & Aquatic
Environment.

Digenis M, Ragkousis M, Katsanevakis S, Gerovasileiou V 2021. Alien fish in marine
caves of the Aegean Sea, Greece. 6th European Conference on Scientific Diving.

Doxa, C.K., Sfakianakis, D.G., Sterioti, A., Kentouri, M., 2021. Effect of temperature on
the development of deformities at the embryonic stages of the protected marine
gastropod Charonia seguenzae (Aradas & Benoit, 1870). (E-Poster presentation).
Aqguaculture Europe 20 (AE 2020). 12-15 April, Virtual.

Exter, K.; Decruw, C.; Kotoulas, G.; Mavraki, D.; Obst, M.; Pavloudi, C.; Portier, M.;
Tyberghein, L. 2021. FAIR data management for Genomics Observatories, in:
Fichaut, M. et al. IMDIS 2021 International Conference on Marine Data and
Information Systems 12-14 April, 2021 Online: Book of Abstracts. Bollettino di
Geofisica Teorica ed Applicata: An International Journal of Earth Sciences,
62(Suppl. 1): pp. 269-270

Figueiredo-Silva A.C. Chatzifotis S. 2021. Metal-amino acid complexes are a cost-
effective strategy to help reducing fish meal in European seabass diets. Aquaculture
Europe, poster presentation

G. Rigos, D. Kogiannou, C. Nikoloudaki, P. Katharios, A. Triga and G. Pyrenis
Pharmacokinetics and in vitro efficacy of florfenicol in European seabass
(Dicentrarchus labrax). European Aquaculture Society, 4-7 October 2021 Funchal,
Madeira

Gasco L., Lock E.-J., Chatzifotis S., Jansman A., Schiavone A. and Veldkamp T. 2021.
Insects in animal feed’: structure, aims and preliminary results of digestibility trials.
72ND ANNUAL MEETING OF THE EUROPEAN FEDERATION OF ANIMAL
SCIENCE, EAAP 30 August-3 September. Davos, Switzerland

Gerovasileiou, V.; Nikolopoulou, S.; Mavraki, D.; Arvanitidis, C.; Vandepitte, L.; Poffyn,
G.; Beja, J.; Perez Perez, R.; Boicenco, L.; Lipizer, M.; Eliezer, M. 2021. Mobilizing
historical marine data within EMODnet Biology, in: Fichaut, M. et al. IMDIS 2021
International Conference on Marine Data and Information Systems 12-14 April,
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2021 Online: Book of Abstracts. Bollettino di Geofisica Teorica ed Applicata: an
International Journal of Earth Sciences, 62(Suppl. 1): pp. 74-75.

Kaitetzidou, E., Katsiadaki, 1., Lagnel, J., Antonopoulou, E. and Sarropoulou, E. 2021.
Exploring early development of a model and an economically important species
through miRNA’s expression. Virtual International Symposium on Genomics in
Aguaculture (GIA) 2020/1, 5-7 May.

Karapanagiotidis. 2021. Dietary full fat and defatted zophobas morio larvae meal
modulates both haematological and immunological status of gilthead seabream
Sparus aurata. Aquaculture Europe 2021

Kogiannou D., Kotsiri M., Grigorakis K., 2021 A method to assess gaping in sparidae
species fillets. EAS 2021, Madeira, P, 3-7 Oct 2021, Book of Abstracts 643-644.

Kotsiri M. Kogiannou D., Gogou E., Grigorakis K. Various modified atmosphere
packaging (map) conditions effects on chemical shelf-life of european sea bass.
European Aquaculture Society, 4-7 October 2021 Funchal, Madeira

Kotsiri, M., Pliameri, I., Georgiadou, M., Dedos, S., Grigorakis, K. and T. Tsironi. 2021.
Edible silk for packaging of high added-value seafood products. Aquaculture Europe
2021, 4-7 October, Funchal, Madeira.

Koulouri P., Giannoulaki M., Machias A., Dounas C., 2021. Measures for the protection
and sustainable exploitation of marine biological resources in an oligotrophic fishing
ground of the eastern Mediterranean Sea (Crete Island). In: Recent Advances in
Environmental Science from the Euro-Mediterranean and Surrounding Regions (2nd
Edition), Ksibi M., Ghorbal A., Chakraborty S., Chaminé H.I., Barbieri M.,
Guerriero G., Hentati O., Negm A., Lehmann A., ROmbke J., Duarte A., Xoplaki E.,
Khélifi N., Colinet G., Miguel Dias J., Gargouri I., Van Hullebusch E.D., Sanchez
Cabrero B., Ferlisi S., Tizaoui C., Kallel A., Rtimi S., Panda S., Michaud P., Sahu
J.N., Seffen M., Naddeo V. (Eds), Proceedings of 2nd Euro-Mediterranean
Conference for Environmental Integration (EMCEI-2), 10-13 October 2019, Sousse,
Tunisia, Springer.

Lydia Katsika, loannis Papadakis, Panagiota Tsoukali, Stavros Chatzifotis. Effect of
different dissolved oxygen concentrations on digestibility and gastric evacuation
rates of European Sea Bass (Dicentrarchus labrax) and gilthead Seabream (Sparus
aurata). AQUACULTURE EUROPE 2021 conference in Madeira (Portugal). 4-7
October 2021.

Magneville C, Leréec Le Bricquir ML, Dailianis T, Skouradakis G, Villéger S, 2021.
Tropical exotic fish are key herbivores in the Mediterranean Sea. ICRS 2021 - 14th
International Coral Reef Symposium, 19-23 July 2021, Bremen, Germany.

Makridis, P., A. Grimpampi, E. Kakaridi, I.E. Papadakis, and A. Bergheim. Oxygenation
of sea cages and monitoring of oxygen fluctuations in two fish farms in Greece.
AQUACULTURE EUROPE 2021 conference in Madeira (Portugal). 4-7 October
2021.

Maria Papadaki, Elisavet Kaitetzdiou, loannis Papadakis, Dimitris Sfakianakis,
Constantinos C. Mylonas, Elena Sarropoulou. Insights from high throughput non-
coding RNA sequencing during European sea bass development reared at different
temperatures. AQUACULTURE EUROPE 2021 conference in Madeira (Portugal).
4-7 October 2021.

Mastoraki M., Chatzifotis S., Antonopoulou E. 2021. Can dietary insect meal affect fish
colour and body shape? HydroMediT 4-6 November; Virtual.

Morgane Henry A. Asimaki, P. Psofakis, E. Golomazou, E. Fountoulaki, E. Mente, I.T.
International Conference & Exposition October 4 - 7, 2021 - Funchal, Madeira.
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Oikonomou S., A. Samaras, M. Tekeoglou, D. Loukovitis, A. Dimitroglou, L. Kottaras, K.
Papanna, L. Papaharisis, C. S. Tsigenopoulos, M. Pavlidis, D. Chatziplis Genomic
selection for stress response and body weigth in European seabass (poster),
Aquaculture Europe 2021, October 4-7, Madeira, Portugal

Oikonomou S., M. Papapetrou, Z. Kazlari, K. Papanna, L. Papaharisis, T. Manousaki, D.
Loukovitis, L. Kottaras, A. Dimitroglou, E. Gourzioti, C. Pagonis, A. Kostandis, C.
S. Tsigenopoulos, D. Chatziplis A genome wide association (GWAS) analysis for
parasite resistance in european sea bass Dicentrarhus labrax, Aquaculture Europe
2021, October 4-7, Madeira, Portugal

Pafilis, E. et al., PREGO (Process, Environment, Organism), Mining Literature and -omics
(Meta)data to Associate Microorganisms, Biological Processes, and Environment
Types, 2021, World Microbe Forum

Panteli N., Mastoraki M., Chatzifotis S., Antonopoulou E. 2021. Insect meal diets
modulate hsp expression and mapk activation of european sea bass (Dicentrarchus
labrax) and gilthead sea bream (Sparus aurata). HydroMediT 4-6 November;
Virtual.

Papadakis, ., Lydia Katsika, Panagiota Tsoukali, Athanasios Samaras, Stavros
Chatzifotis. Effect of different dissolved oxygen levels on growth performance for
European sea bass (Dicentrarchus labrax). AQUACULTURE EUROPE 2021
conference in Madeira (Portugal). 4-7 October 2021.

Papadakis, I., Maria Papadaki, Eirini Sigelaki, Chiara Vecchiatini, Nikolaos Mitrizakis,
Constantinos C. Mylonas. The development of the eye in sea bass (Dicentrarchus
labrax) reared at three different temperatures. AQUACULTURE EUROPE 2021
conference in Madeira (Portugal). 4-7 October 2021.

Pappou, S., Metai, S., Papadaki, S., Mandalakis, E., Vassilatou, V., Krokida M., 2021.
Bioactive compounds derived from marine alien species in the Mediterranean for
cosmeceutical applications. 26th IFSCC Conference (International Federation of
Societies of Cosmetic Chemists), 25-27 October, Cancun, Mexico.

Paragkamian S, Sarafidou G, Mavraki D, Beja J, Arvanitidis C, Pafilis E, Gerovasileiou V
2021. DECO - bioDivErsity data Curation wOrkflow. Book of Abstracts of the
EMODnet Open Conference 2021. p. 15.

Pavloudi C, Yperifanou El, Dailianis T, Gerovasileiou V, 2021. Artificial Reef Monitoring
Structures (ARMS) providing insights on hard substrate biodiversity and community
structure of the Eastern Mediterranean Sea. DNAqua Conference

Pavloudi C, Yperifanou EI, Kristoffersen JB, Dailianis T, Gerovasileiou V 2021. Artificial
Reef Monitoring Structures (ARMS) providing insights on hard substrate
biodiversity and community structure of the Eastern Mediterranean Sea. ARPHA
Conference Abstracts 4: e64760.

Pieri G, Ntoumas M, Martinelli M, Chatzinikolaou E, Martins F, Novellino A, Dimitrova
N, Keller K, King A, Smerdon A, Mazza M, Malardé D, Cocco M, Torres A,
Triantafyllou G, Sa S, Jodo Bebianno M, Sparnocchia S, Kristiansen T, Lusher A.
2021. “New technology improves our understanding of changes in the marine
environment — Nautilos project”. EMODnet Open Conference. Virtual. 14-16 June
2021. Poster presentation.

Pieri G, Ntoumas M, Martinelli M, Chatzinikolaou E, Martins F, Novellino A, Dimitrova
N, Keller K, King A, Smerdon A, Mazza M, Malardé D, Cocco M, Torres A,
Triantafyllou G, Sa S, Jodo Bebianno M, Sparnocchia S, Kristiansen T, Lusher A.
2021. “New technology improves our understanding of changes in the marine
environment — Nautilos project”. 9th EuroGOOS Conference. Virtual. 3-5 May
2021. Oral Presentation.
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Polymenakou P.N. 2021. Too wild for the lab: the use of metagenomics to uncover the
secrets of Santorini Volcano Complex. Invited Talk, 9th International Conference of
Mikrobiokomos, December 16/18, 2021, Athens, Greece

Ramos-Judez S., T. Manousaki, T. Danis, N. Angelova, A. Tsakogiannis, I. Giménez, N.
J. Duncan, C. Tsigenopoulos Transcriptome analysis of Mugil cephalus ovarian
development induced by recombinant gonadotropins (poster), Aquaculture Europe
2021, October 4-7, Madeira, Portugal

Rigos, G., D. Kogiannou, C. Nikoloudaki, P. Katharios, A. Triga and G. Pyrenis 2021.
Pharmacokinetics and in vitro efficacy of florfenicol in European seabass
(Dicentrarchus labrax). European Aquaculture Society, Funchal, Madeira, Oceans of
Opportunity, Oct 4-7 2021.

Sarafidou G, Chatzigeorgiou G, Chatzinikolaou E, Pavloudi C. 2021. Population genetics
of Pinna nobilis using eDNA (non-invasive sampling technique). 5th World
Conference Marine Biodiversity. Auckland (virtual). 13-16 December 2021.

Sarropoulou E., Lessons learnt from high-throughput small RNASeq of Teleost
development and Reproduction. Invited talk, University Barcelona, 2021

Sarropoulou X., Tsaparis D., Tsagarakis K., Badouvas N., Tsigenopoulos C. S.
Comparative phylogeographic analysis of four mesopelagic fishes reveals different
patterns of connectivity between the Greek Seas (poster), The 6th International
Marine Connectivity Conference (iMarCo), December 6-8 2021, Paris, France

Sarropoulou X., Tsaparis D., Tsagarakis K., Badouvas N., Tsigenopoulos C. S. Genetic
diveristy patterns of mesopelagic fish in the Greek seas (poster), 4th International
Congress on Applied Ichthyology, Oceanography & Aquatic Environment
(HydroMediT 2021 Virtual), November 4-6 2021, Greece

Saura M., A. Fernandez, J. Fernandez, R. Peiro-Pastor, C. Pefialoza, L. Bargelloni, C. S
Tsigenopoulos, B. Villanueva Population structure and genetic variability based on
genomic information in gilthead seabream and European seabass populations,
Aqguaculture Europe 2021, October 4-7, Madeira, Portugal

Saura M., A. Fernandez, J. Fernandez, R. Peiro-Pastor, C. Pefialoza2 L. Bargelloni, T.
Manousaki, CS Tsigenopoulos and B. Villanueva An application of the MedFish
SNP array: Determining population structure and genetic variability of gilthead
seabream (Sparus aurata) and European seabass (Dicentrarchus labrax) (oral), 38th
International Society for Animal Genetics Virtual Conference 2021., July 26-30
2021

Siaperas R, Topakas E, Kotoulas G, Gioti A. 2021. Genomic features of a marine-derived
fungus. Hellenic Bioinformatic HBio Bridge Event, June 2-5, 2021. (selected for
oral talk by R. Siaperas)

Smith C, Morato T, Bilan M, Carreiro-Silva M, Papadopoulou N, Sweetman A, Jones D,
Matabos M, Gambi C, Colaco A, Gori A, Linares C, Sarrazin J, Billett D, Ramirez-
Llodra E, Cuvelier D, Sevastou K, Grehan A, Martins I, Carugati L, Montseny M,
Amaro T, Dailianis T, Gerovasileiou V, Danovaro R 2021. Principles and key
concepts for ecological restoration in the deep-sea. Book of Abstracts of the 16th
Deep Sea Biology Symposium, p. 11.

Stavrakidis-Zachou, O., K. Lika, M. Pavlidis, M. H. Assad and N. Papandroulakis, 2021.
Thermal tolerance and biological performance of European seabass Dicentrarchus
labrax reared under high temperatures EAS 2020 Pp 551-552

Stavrakidis-Zachou, O., N. Papandroulakis, M. Pavlidis, K. Lika, 2021. Preliminary
Dynamic Energy Budget models for studying the thermal tolerance of E. seabass and
meagre. EAS 2021 Pp 1244-1245
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Superio J., I. Fakriadis, C. S. Tsigenopoulos, S. A. Lancerotto, A. Villena Rodriguez, E.
Vervelakis, C. C. Mylonas 2021 Spawning kinetics and parentage contribution of
European sea bass (Dicentrarchus labrax) broodstocks and influence of GnRHa-
induced spawning. (poster), Aquaculture Europe 2020, April 12-15 2021 (Virtual) —
Session Chair

Tampou, A., S. Andreopoulou, 1., Nengas, A. Vasilaki, I.T. Karapanagiotidis, E. Mente,
2021.GROWTH Performance of gilthead seabream (sparus aurata) fed low fishmeal
organic diets. Aquaculture Europe 2021, European Aquaculture Society. Madeira,
Portugal, October 4-8, 2021.

Theologi, O. et al., A chemical Named Entity Recognition and Association Rule Mining
approach to facilitate the study of metabolic processes in hyperthermophilic
microorganisms. 2021, Mikrobiokosmos2021

Tsigenopoulos C., R. Cannas, L. Zane, I. Marino, A. Cariani, F. Maroso, T. Manousaki, D.
Tsaparis, R. Franch, S. lori, L. Bargelloni, R. Melis, L. Carugati, R. Corti, A.
Ferrari, F. Piattoni, E. Piazza, F. Tinti, V. Terzoglou, K. Ekonomaki, A.
Tsakogiannis, & M. T. Spedicato Population Genetics and Phylogeographic Studies
for the Identification of Biological Units for two fish and four crustacean species in
the Mediterranean Sea: the MED_UNITs project (oral), The 6th International
Marine Connectivity Conference (iMarCo), December 6-8 2021, Paris, France

Tsigenopoulos C., V. Papadogiannis, T. Manousaki, J. Kristoffersen, A. Tsakogiannis, O.
Nousias, C. C. Mylonas, D. Chatziplis, C. Batargias. The first complete genome
assembly for the meagre Argyrosomus regius, Agquaculture Europe 2021, October 4-
7, Madeira, Portugal

Tsopanakis, V., Oikonomou, M.V., Polymenakou, P., Magoulas, A. and I.V. Pavlidis.
2021. ldentification of novel polysaccharide-degrading enzymes from metagenomic
libraries of extreme environments. BioTrans, Graz, Austria Online, 19-22 July.

Vasilaki, A., G. Rigos, C. Nikoloudaki, G. Pyrenis, S. Adamidou, I. Nengas. 2021.
EVALUATION OF SEMI-Moist feed in growth performance and feed utilization of
juvenile greater amberjack, Seriola dumerilli (Risso,1810). Validation in large scale
experiment. Aquaculture Europe 2021, European Aquaculture Society. Madeira,
Portugal, October 4-8, 2021.

Vasilaki, A., G. Rigos, C. Nikoloudaki, G. Pyrenis, D. Kogiannou, S. Adamidou, I.
Nengas 2021. Evaluation of semi-moist feed in growth performance and feed
utilization of juvenile greater amberjack, Seriola dumerili (Risso0,1810). validation in
large scale experiment European Aquaculture Society, 4-7 October 2021 Funchal,
Madeira

Vasileiadou K., Loukovitis D., Litsi Mizan V., Apostolaki E., Protopapas D., Pavloudi C.
Population structuring of Posidonia oceanica from Eastern Mediterranean,
(WCMB2020), December 2020, Auckland, New Zealand, Poster

Vernadou E, Gerovasileiou V, Glampedakis I, Mandalakis E, VVoultsiadou E, Dailianis T,
2021. Contrasting sponge assemblages between distinct coastal locations in Crete
Island, Aegean Sea. 6th European Conference on Scientific Diving, 21-22 April
2021, Bergakademie Freiberg, Germany.

Zacheilas T., N. Papandroulakis, K. Moirogiorgou, M. Zervakis, E. Sotiriades, A. Dollas,
2021. An FPGA-Based System for Video Processing to Detect Holes in Aquaculture
Nets, BIBE 2021: 1-6

Zafeiropoulos, H. et al., Mining literature and -omics (meta)data to associate
microorganisms, biological processes, and environment types, 2020, FEMS Online
Conference on Microbiology
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Zafeiropoulos, H. et al., Bacteria are everywhere, even in your COI marker gene data!
2021, First DNAQUA International Conference

Zafeiropoulos, H. et al., PEMA v2: addressing metabarcoding bioinformatics analysis
challenges, 2021, First DNAQUA International Conference
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Other Conferences

2018

Arvanitidis A, Bourtzis T, Chatzigianni E, Boyes SJ, Elliott M, Chatzinikolaou E 2018.
The European and Greek existing framework for marine environmental protection
and the challenges in its application. NATURA 2000 areas: Protection and
sustainable development. Chania, Greece. 10-12 May 2018.

Arvanitidis C, Chatzinikolaou E, Gerovasileiou V, Panteri E, Bailly N, Minadakis N,
Hardisty A, Los W, Aravanopoulos F, Antaloudaki E, Avramidou E, Bekiari C,
Bourtzis T, Damianidis P, Dimitrakopoulos P, Dimitriou P, Doerr M,
Evangelopoulos T, Fanini L, Faulwetter S, Filiopoulou I, Galanidis A, Georgiadis C,
Giannoulis T, Gougousis A, Karakassis I, Keklikoglou K, Kevrekidis T, Kotoulas G,
Koutsoubas D, Lagnel J, Legaki A, Legakis A, Lyberakis P, Lykidis D, Magoulas A,
Mamouris Z, Mavraki D, Michalakis N, Mylona Z, Nikolaidou A, Nikolopoulou M,
Oulas A, Ouzounis C, Pafilis E, Papastefanou G, Paranou-Lioliou G, Patkos T,
Pattakos N, Pavloudi C, Perantinos G, Potiris M, Reizopoulou S, Skouras Z,
Stoumpoudi M, Tsaltas G, Tsiamis G, Tsikopoulou E, Tsompanou M, Valavanis V,
Varsos C, Vasileiadou K 2018 LIFEWATCHGREECE Research Infrastructure. Key
note Speech in the 12th Panhellenic Symposium of Oceanography & Fisheries.

Arvanitidis C, Warwick R M, Somerfield P J, Pavloudi C, Pafilis E, Oulas A,
Chatzigeorgiou G, Gerovasileiou V, Patkos T, Bailly N, Hernandez F, Vanhoorne B,
Vandepitte L, Appeltans W, Keklikoglou K, Chatzinikolaou E, Michalakis N,
Filiopoulou I, Panteri E, Gougousis A. 2018. Research Infrastructures and their
collaborative potential to address scientific questions at global scale. 9th Panhellenic
Ecology Conference (HELECOS-9), Heraklion, Crete, Greece. 4-7 October 2018
(presentation).

Arvanitidis C, Warwick RM, Somerfield P, Pavloudi C, Pafilis E, Oulas A,
Chatzigeorgiou G, Gerovasileiou V, Patkos T, Bailly N, Hernandez F, Vanhoorne B,
Vandepitte L, Appeltans W, Keklikoglou K, Chatzinikolaou E, Michalakis N,
Filiopoulou I, Panteri E, Gougousis A, Bravakos P, Christakis C, Kasapidis P,
Kotoulas G, Magoulas A 2018 Research Infrastructures and their collaborative
potential in addressing challenging scientific questions at global scale. Book of
Abstracts of the Hellenic Bioinformatics Conference 2018 “H. Bioinfo 117, p. 62.

Chatzinikolaou E, Damianidis P, Dailianis T, Gambineri S, Rossano C, Scapini F, Carucci
A, Arvanitidis C, 2018. Benthic biodiversity in Mediterranean touristic ports.
Proceedings of the 12th Panhellenic Symposium of Oceanography and Fisheries —
“Blue Growth for the Adriatic-Ionian Macroregion and the Eastern Mediterranean”,
31 May to 3 June 2018, Corfu, Greece: 51.

Chatzinikolaou E, Grigoriou P, Martini E, Sterioti A. 2018. Impact of ocean acidification
and warming on the feeding behavior of Hexaplex trunculus. 12th Panhellenic
Symposium of Oceanography & Fisheries, Corfu, Greece. 30 May - 3 June 2018
(poster).

Chatzinikolaou E. 2018. Climathon - Heraklion is facing the challenges of climate change.
Invited speaker as expert-mentor. Heraklion, Crete. 26th October 2018.

Chatzinikolaou E. 2018. WP4: Enriching management toolbox with ecosystem
connectivity-based instruments. 1st Interim Meeting RECONNECT Project, Larnaca
Cyprus. 12-14 June 2018 (presentation).
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Christina Pavloudi, Georgia Sarafidou, Eugenia T Apostolaki, Georgios Chatzigeorgiou,
Evangelia Chatzinikolaou, Kleoniki Keklikoglou, Christos Arvanitidis 2018
Population connectivity of key-species in the Marine Protected Area (MPA) of
Karpathos (Greece). 4th International Marine Connectivity (iMarCo) Conference,
Heraklion (Greece)

Christina Pavloudi, Katerina Vasileiadou, Mercedes Gonzalez-Wanguemert, Christos
Arvanitidis, Evangelia Chatzinikolaou 2018 Comparison of sediment microbial
communities between Western (Ria Formosa, Portugal) and Eastern European
lagoons (Amvrakikos Gulf, Greece). 8th European Coastal Lagoons (EuroLag)
Symposium, Athens (Greece)

Dimitriou P, Chatzinikolaou E, Polimerakis D, Damianidis P, Arvanitidis C. 2018. The
ecological status of the Mediterranean Ports: Are they as impacted as expected? 12th
Panhellenic Symposium of Oceanography & Fisheries, Corfu, Greece. 30 May - 3
June 2018 (presentation).

Fanini L., Tsouchnika A., Taiti S., Chatzaki M., Mazza G., Koulouri P., Lowry J., 2018.
Substrate-related communities: a study on discriminating scale and traits of resident
fauna. International Sandy Beaches Symposium, 25-29 May 2018, Crete, Greece.

Faulwetter S., Papageorgiou N., Koulouri P., Fanini L., Chatzinikolaou E., Markantonatou
V., Pavloudi C., Chatzigeorgiou G., Keklikoglou K., Vasileiadou K., Basset A.,
Pinna M., Rosati I., Reizopoulou S., Nicolaidou A., Arvanitidis C., 2018. Response
of community and trait patterns to simulated species loss in coastal lagoons. 8th
European Coastal Lagoons Symposium, 20-23 Mar. 2018, Athens, Greece.

Florido M, Swiacka K, Sedano F, Rallis I, Plaitis W, Dailianis T, Dounas C, Gerovasileiou
V, Chatzigeorgiou G, 2018. Macrofaunal assemblages on artificial reefs deployed in
the Underwater Biotechnological Park of Crete: preliminary results. Proceedings of
the 12th Panhellenic Symposium of Oceanography and Fisheries — “Blue Growth for
the Adriatic-Ionian Macroregion and the Eastern Mediterranean”, 31 May to 3 June
2018, Corfu, Greece: 170.

Fountoulaki E, Cotou E, Henry M, Grigorakis K, Kogiannou D, Kotsiri M, Vassilaki A,
Nikoloudaki Ch, Pyrenis G, Sweetman J, Nengas I. 2018. Benefits of organic
minerals vs inorganic on growth, health and product quality of the European sea
bass Dicentrarchus labrax (Linnaeus, 1758). 12th Panhellenic Symposium of
Oceanography & Fisheries, lonian University, Corfu, May 30- June 3, 2018 «Blue
Growth for the Adriatic-lonian Macroregion and the Eastern Mediterraneans.

Gerovasileiou V, Stamouli C, Kiparissis S, Jimenez C, Mytilineou Ch, Lefkaditou E,
Thasitis I, Kavadas S, Smith CJ, M Otero 2018 Vulnerable deep-sea megabenthos in
the Eastern Mediterranean Sea: benefits of photographic documentation in
experimental fishing surveys. Proceedings of the 12th Panhellenic Symposium of
Oceanography & Fisheries, p. 47.

Giulia Realdon G., Cheimonopoulou M., Koulouri P., Mokos M., Mogias A., Boubonari
T., Kevrekidis T., Previati M., Santoro F., Gazo M., 2018. EMSEA Med: birth and
development of an initiative aimed at fostering Mediterranean Sea Literacy.
European Geosciences Union General Assembly 2018, 8-13 April 2018, Vienna,
Austria.

Kakakiou RV, Konstantinou D, Gerovasileiou V, Voultsiadou E, Gkelis S 2018
Polyphasic characterization of eukaryotic microalgae isolated from marine sponges.
Book of Abstracts of the 12th Panhellenic Symposium of Oceanography &
Fisheries, p. 169.

Karakasi D., Antoniou A., Psonis N., Giokas S., Vardinoyannis K., Mylonas M.,
Poulakakis N. Phylogenetic relationships of the pulmonate snail Albinaria. 9th
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Panhellenic Conference on Ecology HELECOS-9, UoC 4-7 October 2018,
Herakleion, Crete, Greece (p.47)

Katharios P. 2018. Invited speaker at the COLUMBUS PROJECT (EU-Horizon 2020)
Industry training Event Organized by Aquark and the Federation of Greek
Mariculture. Presentation title: Phage applications is seabass and seabream nurseries.
Crowne Plaza Hotel, Athens

Katharios P. 2018. Invited speaker in Europe-MENA USSEC Conference “Updates on
Nutritional Value, Quality Control and Application of Second Generation High-
Protein and High-Energy Spy Ingredients. EU Demand Poultry & Livestock -
Promoting U.S. SBM, Advantages to Feed Mills. Activity:3: Feed Ingredients
Seminar Fermented Soy, USSEC. January 24-25th, 2018, Athens, Greece.

Katharios P. 2018. Invited speaker at the meeting for Piscirickettssia salmonis organized
by the Programa Para La Gestion Sanitaria en La Acuicultura, Sernapesca.
Presentation title: Phage therapy in Aquaculture. Prospects and drawbacks, Puerto
Montt, Chile

Kogiannou D, Nikoloudaki Ch, Pyrenis G, Rigos G. “An HPLC-UV method for
florfenicol bioavailability assessment after oral administration in european sea bass
(Dicentrarchus labrax)”. 12th Panhellenic Symposium on Oceanography &
Fisheries Blue Growth for the Adriatic-lonian Macroregion and the Eastern
Mediterranean” Corfu, Corfu Island, Greece, 30 May - 3 June 2018 lonian
University, Corfu

Konstantinou D, Gerovasileiou V, Voultsiadou E, Gkelis S 2018 Diversity of sponges-
cyanobacteria associations: Global overview and new data from the Eastern
Mediterranean. Proceedings of the 12th Panhellenic Symposium of Oceanography &
Fisheries, p. 52.

Koulouri P, Chatzinikolaou E, Maidanou M, Kober N, Giannoulaki M, Machias A,
Dounas C. 2018. Feeding habits of the red mullet in an oligotrophic fishing ground
impacted by an invasive seaweed in the Eastern Mediterranean Sea (Crete, S.
Aegean Sea). 12th Panhellenic Symposium of Oceanography & Fisheries, Corfu,
Greece. 30 May - 3 June 2018 (poster).

Kristoffersen JB, Viet QH, Lagnel J, Borutta F, Bridges C, Sarropoulou E 2018. Atlantic
Bluefin tuna de novo genome assembly with Illumina and Nanopore sequences.
Advances in Industrial Aquaculture Genetics, North meets South. EMBRIC WORK
PACKAGE 8 Workshop 3rd — 4th May 2018 Bergen, Norway.

Melanthia Stavroulaki. EUROMARINE “APPRISE” Workshop: Anticipating Potential
Pathways and Routes for Innovation towards desirable Socio-Economic impacts
(focus on macro algae) - “How do we build a competitive, sustainable and
responsible European macro algae industry”, Station Biologique Roscoff, Brittany,
France, 6-7/09/ 2018

Mylonas, C.C., Fakriadis, I., Papandroulakis, N., Papadaki, M. and 1. Sigelaki. 2018.
Broodstock management and spawning induction of greater amberjack Seriola
dumerili reared in sea cages in Greece. 11th International Symposium on
Reproductive Physiology of Fish, 3-8 June, Manaus, Brazil.

Panagiotou K, Konstantinou D, Galani A, Gerovasileiou V, Voultsiadou E, Gkelis S 2018
Sponge-associated cyanobacteria in the North Aegean Sea: specialist and generalist
communities. Book of Abstracts of the 12th Panhellenic Symposium of
Oceanography & Fisheries, p. 171.

Panagiotou K, Koutsouveli V, Galani A, Oikonomaki K, Terzoglou V, Voultsiadou E,
Gerovasileiou V, Dailianis T, 2018. Molecular taxonomy of sponges from marine
caves of Greece. Proceedings of the 12th Panhellenic Symposium of Oceanography
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and Fisheries — “Blue Growth for the Adriatic-lonian Macroregion and the Eastern
Mediterranean”, 31 May to 3 June 2018, Corfu, Greece: 178.

Pavloudi C, Apostolaki E, Argyrou M, Beqiraj S, Berov D, Chatzigeorgiou G,
Chatzinikolaou E, Christodoulaki S, Daskalov G, Diplaros P, Filiopoulou I et al.
2018 Balkan-Med Project: Regional Cooperation for the Transnational Ecosystem
Sustainable development (RECONNECT). 12th Panhellenic Symposium of
Oceanography & Fisheries, Corfu, Greece. 30 May - 3 June 2018 (presentation).

Previati M., Cheimonopoulou M., Koulouri P., Realdon G., Mokos M., Mogias A.,
Boubonari T., Kevrekidis T., 2018. EMSEA Med: a vibrant network for the
diffusion of Ocean Literacy in the Mediterranean region. 6th European Marine
Science Educators Association Conference 2018, 2-5 Oct. 2018, Newcastle, UK.

Rallis I, Sedano F, Florido M, Chatzigeorgiou G, Dailianis T, Tsiamis K, Dounas C,
Gkelis S, Gerovasileiou V. 2018. Baseline survey of sessile benthos on artificial
reefs deployed in the Underwater Biotechnological Park of Crete: preliminary
results. Proceedings of the 12th Panhellenic Symposium of Oceanography and
Fisheries — “Blue Growth for the Adriatic-lonian Macroregion and the Eastern
Mediterranean”, 31 May to 3 June 2018, Corfu, Greece: 168.

Ramos, S., Gonzalez, W., Karamanlidis, D., Franca Nogueira, M.C., Milton, E., Mylonas,
C.C. and N. Duncan. 2018. Reproductive control of meagre (Argyrosomus regius) to
obtain families for genetic breeding programs. 11th International Symposium on
Reproductive Physiology of Fish, 3-8 June, Manaus, Brazil.

Realdon G., Fabris S., Candussio G., Rossi M.M.P., Cheimonopoulou M., Koulouri P.,
Previati M., 2018. Ocean Literacy and Blue Growth: an innovative project linking
science education and marine economy. 6th European Marine Science Educators
Association Conference 2018, 2-5 Oct. 2018, Newcastle, UK.

Sedano F, Florido M, Rallis I, Espinosa F, Gerovasileiou V 2018 Comparing sessile
benthos on shallow artificial versus natural hard substrates in Crete Island, Greece
(Eastern Mediterranean Sea). Book of Abstracts of the 12th Panhellenic Symposium
of Oceanography & Fisheries, p. 167.

Sevastou K, Papadopoulou N, Smith CJ, Fraschetti S, Guarnieri G, Gerovasileiou V,
Dailianis T, 2018. A literature review on the economic cost and benefits of marine
restoration. Proceedings of the 12th Panhellenic Symposium of Oceanography and
Fisheries — “Blue Growth for the Adriatic-lonian Macroregion and the Eastern
Mediterranean”, 31 May to 3 June 2018, Corfu, Greece: 144.

Smith CJ, Papadopoulou K-N, Dailianis T, Gerovasileiou V, Sevastou K, and the
MERCES Consortium, 2018. H2020 Project MERCES: Marine Ecosystem
Restoration in Changing European Seas. Proceedings of the 12th Panhellenic
Symposium of Oceanography and Fisheries — “Blue Growth for the Adriatic-lonian
Macroregion and the Eastern Mediterranean”, 31 May to 3 June 2018, Corfu,
Greece: 120.

Sofoulaki K., Kalantzi I., Machias A., Zeri C., Mastoraki M., Chatzifotis S., Mylona K.,
Pergantis S.A., Tsapakis M. 2018. Marine metal pollution monitoring using anchovy
and sardine: bioindicators, health risks and benefits, proximate composition. 12th
Panhellenic Symposium of Oceanography & Fisheries. lonian University, Corfu, 30
May — 3 June 2018.

Vasilaki, A., Rigos, G., Nikoloudaki, C., and I. Nengas. 2018. Benefits of organic
minerals vs inorganic on growth, health and product quality of the European sea
bass Dicentrarchus labrax (Linnaeus, 1758). 12th Panhellenic Symposium of
Oceanography & Fisheries, lonian University, Corfu, May 30- June 3, 2018.
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2019

Katharios P. 2019. Invited speaker at the Conference of the Hellenic Society for
Biological Sciences, Katerini, Greece. Presentation title: Biotechnological
application in the prevention and diagnosis of diseases in aquaculture.

Katharios P. 2019. Invited speaker in “Advances in Value Added Soy Protein Ingredients
and Feed Extrusion Technology for Sustainable and Profitable Aqua and Animal
Production”, USSEC’ Technical Conference, September 24 and 25 2019,
Intercontinental Hotel, Athens, Greece.

Bolgan, M., Pereira, B., Crucianelli, A., Vieira, M., Pousdo-Ferreira, P., Mylonas, C.C.,
Parmentier, E., Fonseca, P.J. and Amorim, M.C.P. 2019. Soud variability in a fish
species of high commercial value: geographical variation of calls in a passive
acoustic monitoring perspective. XI Congress of the Portuguese Ethological Society,
9-10 October, Vairédo, Portugal.

Cheimonopoulou M., Mogias A., Realdon G., Mokos M., Koulouri P., Previati M.,
Boubonari T., 2019. Mediterranean middle school students’ knowledge, attitudes,
and behaviors towards ocean-related topics: An EMSEA-Med pilot study. 7th
European Marine Science Educators Association Conference 2019, 16-20 Sept.
2019, Sao Miguel, Azores.

Cheimonopoulou M., Realdon G., Mogias A., Koulouri P., Mokos M., Previati M.,
Boubonari T., 2019. Ocean literacy intervention activities: case study from a
European Maritime Day (EMD) event in mainland Greece. 7th European Marine
Science Educators Association Conference 2019, 16-20 Sept. 2019, Sao Miguel,
Azores.

Christina Pavloudi, Saar Y Sztejrenszus, Jon B Kristoffersen, Niko Lahajnar, Marleen De
Troch, Christos Arvanitidis, Michael W Friedrich 2019 Identification of microbial
communities by RNA stable isotope probing and 16S rRNA sequencing from the
Benguela coastal upwelling system. 8th Conference of the Hellenic Scientific
Society of Mikrobiokosmaos, Patras (Greece)

Christos Arvanitidis, Richard Warwick, Paul J Somerfield, Christina Pavloudi et al 2019
The Collaborative Potential of Research Infrastructures in Addressing Global
Scientific Questions. Biodiversity Information Science and Standards (TDWG), doi:
10.3897/biss.3.37289

de Mello, P., Fakriadis, 1. Lanceroto, S., Tsoukali, P., Calloni, L., Kopper, S., Sarracino,
R., and Mylonas, C.C. 2019. Influence of thermal manipulations during
gametogenesis on reproductive maturation of meagre (Argyrosomus regius),
spawning success, gamete and egg quality. 17th Panhellenic Conference of
Ichthyologists, 31/10 — 3/11, 2019, Heraklion, Crete. pp 297-300.

de Mello, Paulo H., Fakriadis, 1., Tsoukali, P., Lancerotto, S., Calloni, L., Kopper S.,
Sarracino, R. and Mylonas, C.C. 2019. Influence of thermal manipulations during
gametogenesis on reproductive maturation of meagre (Argyrosomus regius),
spawning success, and gamete and egg quality. 7th International Workshop on the
Biology of Fish Gametes, 2-6 September 2019, Rennes, France.

Fakriadis, I., Karapanagiotis, S., Tsele, N and C.C. Mylonas .2019. Timing of GhnRHa
treatment application in greater amberjack Seriola dumerili, 17th Panhellenic
Conference of Icthyologists, 31/10-3/11, 2019, Herakleion, Crete, pp 277-280

Fakriadis, 1., Zanatta, E.M. and C.C. Mylonas. 2019. Enhancement of spermiation in
meagre Argyrosomus regius using GnRHa implants and evaluation of sperm quality
using Computer Assisted Sperm Analysis (CASA), 17th Panhellenic Conference of
Icthyologists, 31/10-3/11, 2019, Herakleion, Crete, pp 281-284.
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Gioti A, Pafilis E, Christakis C, Bravakos P, Keklikoglou K, Polymenakou P, Arvanitidis
C, Kotoulas G 2019 The Elixir-GR Marine -omics pilot action and the LifeWatch-
GR microCT vLab. Hellenic Bioinformatics 12, Heraklion, Greece. 11-13 October,
2019, Poster.

K. Lika, O. Stavrakidis-Zachou, N. Papandroulakis, 2019. Impacts of climate-related
drivers on finfish aquaculture. Sixth International Symposium on Dynamic Energy
Budget theory for metabolic organization, Brest, Pp 105-105

Karagannidis E, Konstantinidis N, Sofidis G, Chatzinikolaou E, Daskalaki P, Meletidou
M, Sianos G. 2019. Quantitative estimation of volume and density of thrombotic
material with the use of micro-computed tomography in patients with acute
myocardial infarction (STEMI) with ST segment elevation who are subjected to
primary percutaneous coronary intervention (PCI) and thromboaspiration. 18th
Panhellenic Congress of Cardiology - Northern Greece Society of Cardiology,
Thessaloniki, Greece. 16-18 May 2019. Awarded with the 2nd prize for best
presentation.

Karagiannidis E., Konstantinidis, N., Sofidis, G., Chatzinikolaou E., Sianos, G. 2019.
Analysis of thrombotic material with the use of micro-CT: an innovative method for
the quantitative and qualitative evaluation of aspirated intracoronary thrombus. 40th
Panhellenic Congress of Cardiology - Hellenic Society of Cardiology, loannina,
Greece. 17-19 October 20109.

Keklikoglou K, Faulwetter S, Chatzinikolaou E, Panteri E, Filiopoulou I, & Arvanitidis C
2019 Micro-CT at HCMR: applications and examples. BIOIMAGING-GR
workshop, Heraklion, Greece, 29 October 2019, Oral Presentation

Melanthia Stavroulaki 2019. European Commission Workshop: "Marine genetic resources
in areas beyond national jurisdiction: bridging policy, law, science and research and
development", Martin’s Hotel, Brussels, Belgium, 21-22/05/2019

Mylonas, C.C., Conidis, A., Sarropoulou, E., Papadaki, M., Papadakis, I., Kotzamanis, 1.,
Chatzifotis, S. and A. Krystallis. 2019. MedAlID: Integrated Aquaculture
Development (Horizon 2020). 17th Panhellenic Conference of Ichthyologists, 31/10
—3/11, 2019, Heraklion, Crete.

Mylonas, C.C., Papandroulakis, N., Katharios, P., Tsigenopoulos, C., Grigorakis, K.,
Chatzifotis, S. and I. Papadakis 2019. The DIVERSIFY project- Assessing the
biological and socioeconomic potential of new/emerging fishes for the expansion of
the EU aquaculture. 17th Panhellenic Conference of Ichthyologists, 31/10 — 3/11,
2019, Heraklion, Crete.

Skarvelis, K., Tsaparis, D., and P. Peristeraki, 2019. First record of the lessepsian fish
Parupeneus forsskali (Fourmanoir & Guézé,1976) in the seas around Crete. 17th
Panhellenic Congress of Ichthyologists, Heraklion, Greece, 31 October-3 November.

Spilani L., 2019 Antoniou A., Donihue C., Foufopoulos J., Pafilis P., Herrel A.,
Poulakakis N. Assessment of the genetic profile of a small introduced population of
Erhard's Wall Lizard (Podarcis erhardii) in the islet of Kambana, Paros. 14th
ICZEGAR: International Congress on the Zoogeography and Ecology of Greece and
Adjacent Regions, 27-30 June, 2019, Thessaloniki, Greece (p.145)

Vasilaki, A., Rigos, G., Nikoloudaki, C., and I. Nengas. 2019. Comparative study of the
effect of different moisture level in feeds on, Seriola dumerilli (Riss0,1810). 17th
PanHellenic symposium of Ichthiologists. Crete 31st October — 3rd November 2019.

Avyeviig M, I'epoPacireiov B, Xatlnyewpyov I', Ntaildvng O, Kavaxkidov M,
ApPavitiong X, 2019. Awapdaduion ProrotkiAdtntag Kot TePPaALOVTIKGY
TOPAUETP®V 6T0 Zmniato Tov Elepdviov Kprme. Xuvédplo Metomtuylakdv
potrtntev Xnueiag tov Tpnpatog Xnuetog IL.K., 15-17 Maiov 2019, Hpdxeto.
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Avyevic M, I'epoPacireiov B, Xatlnyempywov I', Ntaidibvng O, Kavakidov M,
ApPavitiong X, 2019. IIpotuma fromotkildTtag Kot otkoAoyikng dtapddiong oto
vroBordccio Xaniato tov EAepdviov Kpnmc. 170 Haveldvio Zvvédpilo
IxBvordywv, 31 OktwPpiov émg 3 Noguppiov 2019, HpdiAero.

2020

Cheimonopoulou M., Koulouri P., Mogias A., Boubonari T., Kevrekidis T., Dounas C.,
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