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Executive Summary

The Institute of Marine Biology, Biotechnology and AquacultuhMBBC ), is one of the
three institute®f the Hellenic Centre for Marine ResearetfCMR ). It wasestablished in
2012 with the mergng of two of theinitial institutesof HCMR, the Institute of Marine
Biology and Genetics (IMBG) and the Institute of Aquaculture .IAYIBBC has two
Research Groupghe Marine Biology & BiotechnologyMB&B ) and the Aquaculture
(AQUA). The headquarters ¢MBBC and its main facilitiesare inCrete while someof
its importantAQUA laboratoriesare in AnavyssogAttica), the headquarters of HCMR.
The IMBBC facilities in Crete include (dnboratories and officein the main building of
the fiThalassokosmas complex, (b) the aquaculturerearing and researciacilities
fAqualab®, (c) anunderwaterbiotechnologicabpark located right off the coast in front of
Thalassokosmoand (d)a pilot net permarineaquacultue facility in Souda Bay, Chania
Until the summer of 2019, IMBBC also had aquaculteaaingfacilities at Agios Kosmas
(Athens), but these premises have been reclaanddsoldoy the State.

The MB&B Research Group carries owtork in the fields of geetics/genomics,
bioinformatics, bioanalysis and biotechnology, marine biodiversity, and marine ecology and
ecosystem managemeniModern approachesare employedo assess biodiversity and
ecosystem functioning in the marine realm, integrating fdddervation, documentation
and collection, taxonomy, experimental setups, genetics/genomics and modelibA
carries out research in the fields of fish biology, reproduction, ethology, nutrition, and
pathology of all developmental stages (larvae to éstable size), anth final product
quality improvementaind production technologieBeyond the widely farmed species in
the region, emphasis alsogivenin species diversificatigmn order to develop a profitable
and sustainable aquaculture industAQUA and z & d ¢ o | linavarious eesearch
areas, the most important beiggneticigenomicsf culturedfishes and the use of genetics
and epigenetics to develop improved strains and broodstock management methods

In the last year of the reporting peridMBBC had 25 permanentresearchers 19 Post
docs; 20 PhD, 21 MSc and 3&Bndergraduate studentnd 78 techniciansadministrative
andother personnd[Total of 186). More than70% of the technicianswere on contract,

paid by competitive research grants and private fundfogr newpermanermnResearchers
joined IMBBC and one took a leave of abse(C&O ofthe EU Research Infrastructure
LifewatchERIC). Annual funding during the reporting period ranged betwe2!3 andu

4.2 million, with 52% coming froncompetitiveGreekgrants an@8% from EU grantsand
18% from private funds. Thismeansthdt or every 1 0 provided
Staff salaries, competitive grants and private funding provdde ot her 2 0.

IMBBC has siown a steady increasepnblishinghigh-quality articlesreaching@Oarticles

in 2021 with 67% published in Q1 journals Although HCMR is not an educational
institution, IMBBC researchersvere involved greatlyin teaching coursesr seminarsn
Greek and European universities, andtraining studentsthrough research projects or
practicattraining internships.A total of 31 PhD Dissertations(1.25 per researchedp
MSc Theseq1.8 per researchgand120 undergraduate and gradiate internshipswere
supervisedby IMBBC researchersan collaboration with 15 Greek universities and
organizations and 45 from Europe and the wordso, three spin-off companieswere
established recently, being the first ever in HCMR.

In orderto maintainandincrease furthethe scientific excellence dfMBBC, somecritical
issues must be addressedeirstly, due to the significant increase in its research activities,
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equipment and personnel since the initial creation of HCMiR institute needs new
infrastructures. In addition,because of thiess ofthe entireAgios Kosmasomplex some

of | MMBCOs r e haabean ltcomprantisedvand fundirsg reducadd our
researchersnow based in Anavyssos have been strugglingfitml alternatives to
accommodate the experimental trials included in research prognagnwivate service
contracts.Also, there isignificant need for the creation of new laboratory and office space
for Creteas wel| not only maintain our existing rearch directions and activities, but also
to expandnto new ones.In addition, ve lack maintenance and upgrade of our existing
facilities and equipment The facilitiesof HCMR were built in the early 2000s and very
little (if any) maintenance arpgrading has been done over the yeartheas is no provision

in the State budget for maintenance and upgradiMpre 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

Someaspects othe abovewo issueswill be addressethy thefunding acquired for the
construction of new 86haquacul ture rearing fagDBities
m? office andl abor at or y hmilion) ioh iAmagyssgsu Alse,, aghdw 2,500 m
officeandl abor at or y illion) wdlibencgnstfucted th Craté that will include

al so a dedicated nACulinalyr ed wcibidbWwill betused fios 6 f ac
drilling new wells,andthe construction of &ltration systenfor the treatment of sea water

The second problem is thaurrently the institute cannot recruit new permanent
researchers or technicianseitherfor existing or nev research directiongnd depends on

the State to allocate new positionslso,asignificant number of the permaneasearchers

and technicianwill retire within the next ten yeardutmany oftheir positionswill not be
replacedbecause theydonbtol d an A or g a nthazallaws thenrstitutetop os i t
recruit a newpersononce someonkasretired. Thereforethe status of all permanestaff

mustbec 0 n v e rorganizationad fboy t he S pasitioasyill ®tde lastupon t h e
retirement. New positions musalsobe createdy the Stateso that we can hire stafibr

new research directions and also to overlap with existing pers@ine¢a period of

trainingof thenew staff is needed before the more experiemoechberhasretired.

Thethird problem is th@eed toimprove the administration and financial policies of the
Stateand centefor themanagement of research fundhe 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 andireppropriate for
researchetivities. Trying to abide by evgrfinancial and administrative rule and regulation

is often an impossible tasknd results irthe loss ofvaluable time and effortand the
creation of widespreadisappointment and frustration among reseaixhTherefore we
proposea new model for themanagement of researcliunding, thatshould become more
similar toa loose subcontract, where a price for the researektimyatedoy an indicative
cost analysist the proposal stagso thatthe reviewersandecideif the requested budget

is justified Once approved, the rules should be limitethttse necessary 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 HCMRs syt
already in place to assure that fraud and illegal activities are extremely difficult to occur

Thefuture looks positive for the research activities and the rolef IMBBC in studying
marine biodiversity and expanding our knowledge that we canxploit effectively and
sustainably the biological resources of our Seas, and to fstiteeigthen the aquaculture
industry and its role in providing healthy seafood to our increasing population.
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1 Introduction and Background =k =

Oceanography

1.1 Brief History of the Institute e oo it

Marine Biology, Biotechnology &
Aquaculture

The Hellenic Centre for Marine Researc
(HCMR) was established in 2001Law |
2919/2001)by joining the Institute of Marine
Biology of Crete (MBC, a private institute
established in 1985 in Heraklion, Crete) and t
National Centre of Marine Remeh NCMR, a
public institute established in 1985 in Athens)lnitially, HCMR consisted of five
institutes and in 201ZLaw 4051/2012jour of the initial institutesnerged and formed two
newones The Institute of Marine Biology and Genetics (IMBG) andthe Institute of
Aquaculture (IA) mergedto form thelnstitute of Marine Biology, Biotechnology and
Aquaculture (IMBBC ), whichis nowone of the three institutes of HCMRr. Antonios
Magoulas was eledlieas itfirst directorin 2013and his ternended irDecembef018 In
2019 a7-membercommitteeconsisting of five externaesearcherandprofessorsand two
researcherBom IMBBC selected Dr. Constantin{@inos)C. Mylonas as the new director,
who was then ratifiedn 24 January 202@ (A A3 3 B qo,@4/1/2020)

IMBBC has its headquarters and its main facilities (offices, labs, aquaculture fa@tities,

in the premises of HCMR in Creta a meTtalags@osmos (see pcture below). The
fiThalasskosmo® compl ex i s | ocated 1b6andtintludesthet of t
AMai n buil di ngo, t hfquamlmpu aan d t utrhee fpauchilliict i
fiCretaquariurd. IMBBC operatesalsoa pilotnet penmarineaquaculture facilitf30 mT

of production in the western part of Crete in Souda Bay, Chania, thadJnderwater
BiotechnologicalPark (50,000 m) about 1 kmoff the coasbf fiThalassokosmas.Until

the summer o019, IMBBC also had laborat@s and aquaculturdacilities at Agios

Kosmas (Athens), but these premises have been reclaimed $atheAsa resultall the
laboratoriesmoved to the existing HCMR headquarters in Anavyssos (Attzagll the

fish rearing facilities have been lodt Plans are currently been made and funding has been
acquired for the construction afnew 3000-m? building forlaboratoiesand offices for the

whole HCMRIin Anavyssosand anew aquaculture facility fotMBBC (to be completed

by 2026§. IMBBC has grownconsiderably over the past decade, with more personnel,
equipment and competitive fundingJnfortunately this growth was not associated with
newfacilities, while the majority of new personngt70%) ison contract In addition only

four new tenurdrack researcher positiohave beewgreated by th&tatein the last 15 years

and no new permanent technical or administrative btafé been hired

IMBBC has two Research Sectors ;.
(equi val eResearthGroupso or
this evaluatiol the Marine Biology & @
Biotechnology MB&B ) and Aquaculture

(AQUA). §

Institutes

The Hellenic Centre for Marine Researcgs
(HCMR) facilities in Crete, named™ = CeREEE
AThalassocosmaswith the main building (left), thAqualabqfar rlght)andCretaquarlum

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

The mission ofMBBC can be considered to be what is described for its two predecessor
institutes(Presidential decree 164/2003For the formedMBG , which now corresponds

to thez db& dResearctGroup itisit he research and technol og
fields of biodiversity, structuredynamicsand managemenbdf ecosystems, genetics of

marine organisms, the search for new products and orgamism&ll as the authentication

and origin identificati.dartheformetA, goamesposthgps a n d
to theAQUA ResearclGroup itisit o conduct research, -develc
how, and trairscientistsin the aquaculture str and related fieldsuch agphysiology,

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, developinent o
production systems for all developmental stages of cultivated organisms, as well as
met hodol ogies for the management of aquarie

IMBBC has a distinct character among European marine institltes one of the few
institutes combining research fielggomoting directly economic activitiese. fish farming

and the economic exploitation of the marine biodiversity through biotechnological
approaches, together with activities targeting the identification, conservation and
management of biodiversity, fromicrobes to mammaldn 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 productiongrow-out to
harvestable sizeWe wak onall aspects ofquacultureincluding rearing methodologies

and equipment, nutrition and feeding, fish health and welfare, final product quality and
breeding selectionlt is worthwhile to mention thdMBBC is the only EU marine institute
thatoperates apilot scale commercialnet penfacility , 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, thg db& db a c tevolvedtapiddysand greatly to functional, comparative

and environmental genomic3ogether with the multiplied activities in marine biodiversity

and ecologyz d & chasentered the area of bioinformati@sd data scienceOur stateof-

the art genetics, genomics, DNA sequencing and bioanalysis facilities allowed an amazing
diversificationof activities IMBBC is also unigue in Europe in operatingl@dnderwater
Biotechnological Parknear its premisesThis is an opensea underwater regeh facility
supporting multidisciplinary research and technology demonstrafidre fusion of the two
original institutesresulted ineverincreasingsynergies, allowing the use of advanced
analytical methods and approache&@QUA research, while enabh MB&B researchers

to combine researan marine biology and biotechnology, with aquaculture environments,
methods and productsuch as the implementation of Integrated Multi Trophic Aquaculture
with marine organisms at lower trophic levedsgy(sponges, macrophytes bivalves).

Finally, IMBBCoper ates one of the National Researc
the Study and Sustainable Exploration of )
participates irfour Europearor NationalRIs. These are the European Marine Biological
Resource CenterEMBRC), 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 IMBBG addition, we havbeen partners in Trans National

Access programs, such ASSEMBLE+, AQUAEXCEL and AQUAEXCEL 2020

Institute self-evaluation 20182021 6
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A’ Interaction with other Research
Infrastructures

European Research

Infrastructures - ERIC H2020 Trans National
National Research Fﬁ,ﬁc Access projects
Infrastructures (RIl) and OROGIEAL i
and associated R T — ASSEMBLE™

European Rls

AR
O plus

li .
5 ?f" 2( CGH3R
Eukgt"‘ .snolM A.GlNG - <) ’:": ?)‘?glg:é:la
% 810IMAGING-GR L]f?W&T(él}
ERI

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 resegsobiects, training of
undergraduate/posfraduate studentd consulting services

Institute self-evaluation 20182021



mMBBC

'J'”TT': IOABBYK

1.3 Scientific Orientation of the Institute

a. Current scientific directions and thematic priorities

38

Reproduction
and physiology

Aquaculture genetics

Fish nutrition and feeding

B >

Production technologies

Fish health

Fish behaviour

Biomarkers and bioassays

Bioanalysis and biotechnology

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

S (@ (6% 2]

Fish quality and safety

Snap shot of the current scientific directiondMBBC as outlined inthe website of the
institute fttps://imbbc.hcmr.gr/researdhirectionsy.

Ecology and
ecosystem management

r ‘»
Marine biodiversity @D
\":.’é
ey
=

The left column presents the

directions of theAQUA Research Group, and the right column those oMB&B one

g Reproduction and Physiology

Control of reproductive function in captivity is essential for the sustainability of commercial
aquaculture production, and in mafigh specis it can be achieved by manipulating
photoperiod and water temperatutdowever, whilegametogenesisiay beconcluded in
captivity in most fishes, oocyte maturation and ovulation in females, and spermiation in

males may require exogenous hormonal thesapie
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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 pharmacologitalds for

the control of reproduction, induction of spawning and improvement of sperm production
in fish of interest for the aquaculture industrin this framework, we carry out applied
research aiming at the optimization of broodstock managementdsgtfocusing 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

Aqudeeds constitutéhe one most expensive componentagtiacultureproduction and
contributes up to 60% of productiaosts. Fish feeds shodlmeet the nutritional nesof

the fish during the whole growth cycle and under the specific conditions of production
which vary from site to side and over the yeaResearch on feed formulation and
development istherefore a combination of satisfyinghe specific nutritional needs of
farmed fish, the aquaculture production technology \esed thecost andsustainability of
agquafeed ingredients and feeds.

Fish nutrition and feedingesearchrs at IMBBCfocus in thanvestigaion of the nutritional

needs o number of Mediterraneaguaculture fish througheir differentlife stageswith
particular reference in the requirements of minerals, vitamins, essential amino and fatty
acids under the evolving scientific, technological bodiness environmente alsowork

on the development and testing of novel sustainable aqua feedsoting the substitution

of the ever more scarce and expensin&rine resources with novel and processed
conventional ingredientas well as functional ioro-ingredients and dietary supplements.
The improvement of the nutritional value of sustainable ingredient sources through
biotechnological processes and feed production methods isradsaf our interests

The nutrition team is currently developingw advanced approachies the evaluation of
nutrients, ingredients and feeds using aéchnologies. Omics technologies provide a

new tool to study the metabolism of living organssat the level of genes, transcripts,
proteins and metabolitesThesetechniques provide new tools to understand the role and
effects of nutrition in the aquaculture speciémally, we work on the development of feeds

for new species in aquaculture, the evaluation of commercial feeds and consultations with
the aquacultwe and aquafeed industry.

) &:

Production technologies

Appropriate husbandry methods are of particular importance for the aquaculture industry.
We study the feeding and spicienvironmental requirements of European seabass
(Dicentrarchus labraxand gilthead seabrea®farus aurataduring larval rearing and en
growing. We are also involved in the species diversification of aquaculture production, by
developing methods fdarval rearing and grow out for greater amberj&driola dumeril)

and meagre Argyrosomus regiys The speciespecific thermal preferences of some
species arealso 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 pribiety.tools bwards
humanfree 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 monitohggfiavior
aimingto improve feeding and husbandry practices.

Fish health

One of the biggest challenges of aquaculture is to produce healthy and robust fish in a
sustainate 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 havestateof-the-art research facilities iAnavyssosand

Crete with fully equipped laboratories that can provide advanced diagnostic services ranging
from basic microbiology to next generatiammics technologies.

Our focus is on disease prevention using innovative and alternative methods aiming to limit
theuse of antibiotics and chemicals in aquacultuvée 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 followitlte (a)identification and
characterization of fish pathogemacroorganisms(b) alternative treatments and disease
prevention (c) pharmacokinetics and (djudy and enhancement of fish immune system

The Aquaculture Microbiology Lab curates a large biobank of fully cheniaet bacterial
pathogens from the Greek aquaculture induskfpreover, it has established a strong and
long-term collaboration with Greek and foreigaquacultureand
aqudeed companies A spinoff company Aguatic Biologicals S.A) "ol
was established in 2020 and after acquiring private and national funfing, -
it is currently constructing its production facility for autovaccines. AQUATIC BIOLOGICALS

>

‘ Fish behavior

Monitoring fish behaviorduring the whole rearing process is fundamental for optimizing
rearing parameters according to eacllespeci e
study the #ect of environmental, biotic and abiotic factors on the behavioral parameters,

such as feedingpehavior learning ability, habitat preferences, swimming and social
behavior to improve fish welfare during cultureVe also focus on the development and
differentiation of the fisés sensory and functional biological systems, such as the vision and
digestive system, which offers the necessary scientific knowledge for developing each
reared speciesd6 specific | arval rearing proc

Our activities are sumanized in

A The monitoring and evaluation of fishehavioralindices for optimizing rearing
management and increasing production indices.

A The evaluation and optimization of biotic and abiotic rearing parameters (oxygen, light
etc), according to the spe@fbehaviorakharacteristics of each reared fish.

A The evaluatin and optimiation oflarval rearing protocols based on the development
of the biological systems related to feedn@ipavior(e.g.digestive and vision systepns

Institute self-evaluation 20182021 1C
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Biomarkers and bioassays

As aquaculture makes its transition to a major fpoatiucing sector, proper assessment and
control of environmental impacts and food safety awasees becoming increasingly
important. Development and understanding of practical and validated aoeteeded for
assessing nutritional status, metabolic functions and health condition of fdished
Biomarkers and bioassays are tools that can prandearly sign of a change in physiology

and health condition of an organis@f 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 disease treatments, or changes in environmental conditions.

In this framework, we identify suitable biomarkers and develop bioassays to ewhkiate
bioactive properties of feed ingredients and feeds, as wdéllesiseffects on nutritional
status, metabic functions and health condition in farmed species.

Our activities are summarized in:

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

A Identifying 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.

A Developing cost effective bioassays to assand minimize environmental impacts of
farming operations and facilities.

Providing diagnostic services based on vesliablished 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 importan@ality of seafood can be
outlined as the fulfilment of 4 pillars: Safety, Healthiness, Satisfaction and Serviceability.
Especially forfish, a %" term can be introduced, namely Freshnést#8BC has developed
activities which focus on certain capital asts of fish andeafoodquality with emphasis

on Mediterranean aquaculture and cover all these pillars.

These include the following:

Impacts of feeding and aquaculture management irperdlict quality (nutritional,
sensory quality, safegndtraceabiity).

Sensory, physicochemical and microbiological freshness and preservation
optimization

Developing tools/methods for rapid ndestructive seafood freshness detection

Solving technical issues in produced quality & processing

Optimizing quality of famed fish and product development

Detection, monitoring and hazard analysis of seafood safety (zoonotic parasites,
pathogenic bacteria, veterinary drug residues, biological toxins, and heavy metals)

ToTo oo o Do
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A spin-off company EresQo) is the outcome of a project under the same nameis based

on a rapid nordestructive methodology for assessing seafood freshness. This tool uses a
hyperphasmatic camera that takes photos of a fish or other segiaad
andbased on artificial intelligence and a rtiahe comparison with a @«
database of photos can read changes in appearance related to frg ©
alteration and conclude on the current freshness of the seafood.| FRES (0

W

=

W B> ® Aguaculture genetics

Research activities focus on basic and applied research aiming towards the provision of
specialized services in the aquaculture industry field. The team has -atdmwaing
experience in the transformation of modern genetic approaches to appieirielogies
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 aquaceliadustry.

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 genawige associationtadies (GWAS) in
European seabass, the gilthead seabream and more recently in meagre and the greater
amberjack.Our activities are summarized in:

A Enhancement of production efficieneyd improvement of product quality through
the incorporation and use of genetic approaches into aquaculture selective breeding
prograns (genetic improvement) for robustness, morphology and growth rate

A Selection for ésease and stress resistarsiaceinfectious 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 estimatkdritability for many commonly encountered
diseases

A Incorporation of feed efficiency and nutrient retention traitselective 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 thesenimals adapted to alternative, easily accessible ane mor
environmentally friendlydiets are expected to exert a lower pressure on marine fish
meal and oil resources

A Identification ofbiomarkers at transcriptional and pasinscriptional level
A Expression profiling as potential monitoring tool in Aquaculture

Functional and comparativegenomics

Recent and rapid advances in sequencing technologies have radically increased the amount
of publicly available sequendaformation of numerous forms and species of life, with
complete genomes and transcriptomes, providing the molecular background of fundamental
biology. Nevertheless, genome and transcriptome sequeacigist the first phase
towards a better understandiof 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, biocemical, genetic, metabolic and physiological pathways. In this light, we
investigate a broad range of different physiological st&esréproduction, development,
growth, immune and stress response) in a broad range of marine organisms (from bacteria,
microalgae and fungi teeleosj and aim to characterize gene function, evolution and
structure.

Our activities are summarized in:

Mining the genomic information of nemodel species.
Gene evolution through comparative genomics.
Regulatorynetworks 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 beagidacteria,
viruses) andbiotic stressors.

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

o Do Do Do Do Do Do Do

° hd . .
®*  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
speciessuch asanchovy, sardine, swordfish, bifie tuna and mullets.The aim was to

elucidate the evolutionary history of the populations as well as to provide genetic evidence

to fisheriesd manag e Wihthe advancdneeht ofiigheotghputg f i s h
DNA sequencing technologies, we shifted to population g&®wrnd phylogenomics,

getting beyond the limitations imposed by the small nuetil recently- of molecular

markers usedBy studying now large amounts of genetic data, we expand our research to
address old questions in a novel way shedding lighprtesses such as biological
invasions, adaptation, genomic responses to climate change and speciation.

Our current research activities in the field include:

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

A Invasive genomics studies in different groups of organisms, fressepsian migrant
fishes such ashe toxic pufferfish, to seagrass@$e aim is to understand how invasive
species respond and adaphtivel environments, which is important for predicting the
success of establishment and range expansam for developing effective
management and conservation strategies.

A Seascape genomic studiesvafiousmarineorganisms €.g.sardines and anchovies),
as well asnvertebrates of the coastal ecosystems of Crete, in an attempt to shed more
light on adaptationpn how resilient are marine ecosystems and how their current
functioning will be modified in the face of humamediated bange.

A Phylogenomics, to explore the evolutionary trajectories of species and try to understand
how their shared history explains their unique phenot@peecial focus is given on the
positioning of fish species within the tree of life.
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A Conservation genit studies of marinee(g dolphins, the critically endangered fan
mussel and the Mediterranean monk seal) and terrestrial speciegoe deer,
Eleonora's falcomnd the European hare

@ Environmental genomics

We study biological diversity at population, species and commievel, from microbes

to vertebrates, using highroughput DNA sequencing within their environmental context.
Our researchringson a wide range of marine environments including coastal,-skesp

and extreme habitatsuch asvolcanically 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 woking 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 ecologicafjuestions.We have a vernctive role in the international Network of
Genomics Observatories and the coordination of Ocean Sampling Day (OSD) activities.

Our Research activities are summarized in:

A Microbial genomics and metagenomics in marine extrenaga@rments.

A Marine biodiversity assessment using DNA metabarcoding and eDNA approaches.
A Implementation of Genomics Observatories for biomonitoring, in coordination with
international initiatives.e. EMO BON, OSD, ARMS BON (Network of Autonomous

Reef Monibring 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 agseigg, ecological,
morphological, literature and environmental are produced in tremendous speeds, leading to
what i's known as the era of Abi g datao.
informatics provide the means to extract information, fadten 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 vdyskems. We use and develop tools

to tackle the challenges that modern biology is facing, working mostly on unexplored
ecosystems and organisms, thecalled noamodel species. These analyses are mainly
performed on our HPC dtipst/Siceéanr.go f). | MBBC #fAZor &

Our main activities include:

Data analysis

Pipeline development, containerization and deployment
Evolutionarygenomics

Biodiversity information systems

Literature mining and data integration

eDNA metabarcodingpmics andsystemsbiology

To Io To Do Io Do

Institute self-evaluation 20182021 14


https://imbbc.hcmr.gr/research-directions/environmental-genomics/
https://imbbc.hcmr.gr/research-directions/biodiversity-informatics-and-data-science/
https://hpc.hcmr.gr/

m -;1”1.; lMB|B€

E i KE®@

A Data curation and mobilization
A 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 marineAiféhe 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 micropéebased spectrophotometric
methods, to perform qualitative/quantitative analysis of numerous biomolecules in various
biological matrices and assess some of their basic bioactivBgsising bioanalysis as a
main tool, we conduct research towards thenzdtion of marine biological resourcedur
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 valorizationxiof to
biomass

Determination of steroid hormones and biomarkers of health status and physical fithess
in farmedfish.

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

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

&,
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 aigimal 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.

Ourmain activities include the following:

A Coastal marine biodiveity 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.

A Microbial ecology: assessment of the divigrsif microbial communities as important
functional components of marine ecosystems, both adifieg and as associates to
complex holobionts.

o Do Do DoTolw
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A Biodiversity hotspots & extreme habitats: research in key marine habitats such as
marine caves, coralligensdformations and the deep sea, which are characterized by
increased biodiversity and endemism, and high potential for bioprospecting.

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

A Response to global climate change: effect of sea warming and ocean acidification on
the growth, morphology, physiology, reproductiord&ehaviorof marine organisms,
through controlled experimental approaches, traditional and 3D @mngouterized
Tomography hicro-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 resourgseduding 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 alsoalep innovative environmental technologi€3ur main
research activities include:

A Assessment of the Good Environmental Status (GES) and estimation of the impact of a
range of human and largeale pressures on marine ecosystems.

A Deployment of a seaflootbservatory at a depth of 20 m for letegm monitoring of
the coastal environment.

A We have designed and applied improved innovative sampling gears to evaluate the role
of the understudied hyperbenthic communit{enthic Boundary Layer, BBLjo
nutrientregeneration, carbon cycling and energy transfer to higher trophic levels.

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

A Assessment of the present statuslistribution of norindigenous species (NIS) and
evaluation of future trajectories.

A spin-off company Artificial Reef Innovative Applications, ARIA) was established in
2021, targetindRecreational Divingvith the development dDases with Artificial Reefs.

We have developed a new type of artificial reefs that provide an enhanced availability and
heterogeneity of microhabitats and larger structwalgia while fully retaining the form

and the aesthetics of the natural rocky reefhis innovative

SArtificial technology is proposed for the development of recreational diving
ﬁfwaﬁve \hcm parks (diving oases). The application of this new concept is
< Applications : proposed as a coastal maeagent 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 @Qtean literacynetworks and consortia.We
participate in Working Groups on Oceantetacy of the European Marine Science
Educators Association (EMSEA) and of the European Global Ocean Observing System
(EuroGOOQOS). We are also founding members of the EU40cean Platform representing
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stakeholders from all over Europe and a diverse speatfummarine- maritime (science,

policy, industry, civil society, outreach) and wider ocean literacy, education, youth, media
representativesWithin this framework we assess the content knowledge, the attitudes and
behaviorof elementary and middle schasiludents as well as the general public in regards

to ocean sciences issued/e also develop principles, concepts, pcliriented documents

and citizens6 science projects as a good wun
which is ofparamount 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, unfortunatelye do not obtain anyresearch fundingfrom

the State-even though we are a public research institute. State funding is limited to the
permanent staff of the instituterhich is< 30% of the total staffand this amont accounts

for 36% of the total annual expenditure by IMBBC (see Section 4, Table #his means
thatforeveryld provi ded by the State, competitive
another 2

Financial support for the research undertakerM®BC comes from three main sources
(seedoughnut graphbelow). Themajority of funding comes from competitive grants

from National Funding Agencies such as the General Secretafiat Research and
Innovation thev a r i @perationél Prograsfor FisheresandtheSéa of t he Mini s
Rural Development and Fopthe Hellenic Foundation for Research and Innovation, the
Regional Operational Programs for resedrom various Regions in Greecetc. In the
reported periodunding from Greek Prograntenstituted 52% of the total funding obtained

by IMBBC. European Unior(EU) funds fromcompetitive grants vidhe Framework
Programs, INTERREGLIFE and otherfunding schemes constituthe secondmost
importantsource, accounting for 28%. Finally, a significant amount (18%) comes from the
sale of products and services by various researchers, and by promtactswith
companies, municipalities and utility companies.

Total IMBBC funding from different sources (262821)
Private Funding18% ‘P = Other, 2%

Other International 0%

" Greek Programmes

EC Programme28% 52%

Even thoughNational projectsare conppet i t i v e, they are relatiwv
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 thenultitude of research directions covered by IMBBC and the other
institutes of the centegur proposals are highly competitive. As a result, we have a very

high success rate in these Calls. Unfortunatéhional projectallow much less overheads

thanEU projects, usually 40% of thetotal grant for overheadsompared to 25% of EU
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projects Thereforethe average overhead percentage from all research and service
grants for HCMR is only 10%! This puts significant restrictionrsn HCMR operatiors
andthe ability of the centeto create financial reserve®nother problem with the Greek
programs is that very often there are significant delaypaymens from the funding
organizations causingcash flow problemgshat are difficultto absorh when thecash
reserves of the center are not adequatmore appropriatunding oft h e ¢ @perdtiegr 6 s
costshy the Statevould have allowed us to create such cash reserves.

Theamountof funding that comes from National sources is significantly differetwden
the two Research Directior{seedoughnut graphs belgw MB&B obtains more of its
funding from Greek programs (68%), whA€QUA getsrelatively equal amounts @inding
from the three main sourcéSreek, EU and Private funding).

Total funding ofMB&Bfrom different sources (201&020)

E—

Private Funding6% Other, 4%
Other International 0%
EC Programme23% Greek Programme$8%

Total funding ofAQUAfrom different sources (2012020)

| NS 0
Private Funding33% Other, 0%
Other International 0%
EC Programme86% Greek Programmes10%

The percentage oprivate funding differs significantly betweeklB&B and AQUA.

AQUA obtains5x more funding from private sources being a research direction that
relates to the dynamic and continuouskpanding aquaculture industwhich is especially
strong in Greece among European countri@smding comefrom sales of products (eggs,
juveniles and autogenous vaccines), analyses (plasma hormone levels, histological
evaluations, nutrient analysis fefeds 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 managemeand evaluation of final product quality).

For MB&B, funding comes mainly from analyses and services relatirgedgoencing,
microsatellite genotyping and breeding servigeaquaculture companigsicro-CT scans
and 3D analysis of a variety of samples for companies and research ;cetssstem
monitoring of marine areas near wastewater treatment plants of different cities ire@dete
assess the suitability afarineareas for the establishment of digiparks

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 supportingpthgan of our activities

and the examination of new priorities.
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1.4 Selfassessment 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

coming an essential partner for marine aquaculture research
op h directions for Blue E:

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

Strengths:

1. Stateof-the-art infrastructures: Diverse purposduilt facilities and stateof-the-art
equipment, which include extensive aquaculture rearing facilities oratathd sea net pens

for the rearing of all life stages of marine fish, aquafeed production capacities, vaceine bio
reactors, modern analytical labs and instrumeatigh-PerformanceComputer(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, amedvailable tothe Institute of Marie
Biological Resources and Internal WatertMBRIW -HCMR) and Institute of
OceanographylQ-HCMR) of HCMR, as well asto outside users as components of
nationalandEuropean Research Infrastructu(@s).

2. Excellence:We have demonstrated excellence immmresearch fields, most notably in
aquaculture, aquaculture genomics and biodiversitgreover IMBBC has been a pioneer,
among otheresearch fieldsin introducing Next Generation Sequencing technologies in
Greece and the usemicro-CT in both aquaulture and biodiversity research. eBe fields

of excellence wrerecognized in the two lastevaluations by international committees.

3. Networking and collaboration: IMBBC is a referenceener for marine research in
Greece and has satrong collabordive profile. We participate in many Greek and
international consortia within the framverk of research projects, academic activities and
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Research Infrastructure networks. Through teaching in various undergraduate and graduate
programswe have strong ks with several universities in Greece and Europe, and as a
publiccenerresponsible for providing advice to the government, we are also well connected
with the variousMinistries involved with research, innovation, education, conservation,
agriculture deferse and energy. This allows us ¢éxercise somafluenceon government
strategy in a variety of areas related to the marine environment, regseaqbaculture,

coastal zone management, water pollutod beyond. Finally, our links to the private
sector in the area of aquaculture are historical and ingaeesitly onthe industry via the
provision of products, services and consuliesc

4. Interdisciplinarity: A high level of interdisciplinarity characterizes the work of IMBBC
researchers at different levedg among the different research directions of the instif)te

with the other twdHCMR institutes andc) with researclteners and wiversities, in basic

and applied research carried out at all levels of the biological organization from molecules
to ecosystems@n approackvhich brings aboua multiplier effectonresearch outcomes.

5. Strong fund-raising capacity: Stemming from itadknowledgedexcellence in research,

its extensive network of collaborators and its interdisciplinary approach, IMBBC has a
proven capacity forobtaining competitive research fundjnigoth at the national and
European leval Furthermore, longerm strong Inks both to the Greek and European
aquaculture industry through research collaborations have resulted in significant revenues
from contracted research, sales of proglaaotd consulting services.

6. Strategic geographical position:IMBBC benefits from itsstrategic geographical
position for marine science and aquaculture, atémer of the Eastern Mediterranean Sea,
which is a unique ultraligotrophic marine ecosystem and a hotspot for biodiversity,
biological invasions and climate changdoreover, nthe area of warmwvater marine fish
farming, Greece is the largest producer in the EU and the second largest in the
Mediterranean, making the BBC an essential partnéar relevant research consortia and
creating opportunities for the provision of produeind services to the private sector.
Finally, with its excellent climate, landscape and culture, Crete is a very popular destination
not onlyfor students, but alsas a venue fascientific workshops and conferences.

7. Positive working environment: The modern facilities of IMBBC,its friendly and
responsivadministration, the good and supportive relations among colleatgesyotion

to excellence antb equality create aattractivework and research environment. This has
been recognized, valueddaadvertised by distinguished researchers-goss and students
who havehad a opportunityto speml time in our institute.

8. Excellent reputation: All the above characteristidsaveforged an excellent reputation

for IMBBC at both the national aridternational leved, evinced by itdigh visibility in the

European Research AredMBBC has an active media profile, including both press and

social mediaprofile, and has made severahppeaanceson European andational TV

channels Its publication ecord is on an ascending trend over the last 5 years, with the

i nstituteds publ i cat frequerdlyindighsngact joumas. mor e anoc

Weaknesses

1. Inadequate management structureand administrative support: Until recently,
IMBBC haslackeda welldefined governance structure, which ceelatertaindifficulties

in implementing decisions, assigning responsibilities and providing accountability.
However, a more solid organizational structure has been implengnted2020: two new
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Departmerg have been established (MB&B and AQUA) aheir Headselected;the

facility units have been clearly defined atitkir scientific andtechnical supervisorguly
appointed In terms of administrative suppanvhich 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 managemgms puts a good deal pfessure

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 betweesarchers and the
overarching HCMR administration.

2. Fluctuations in funding: In common withthe majority of Greek research institutes,
IMBBC receivesvery limited funding from the State, covering mainly the salaries of the
permanent personnalho compise<30% of the total personnel of the institut®oreover
there is a poor tradition in research investnignthe Greek private sectd®0P% of which
consists of small and medium enterpri€@8Es) The high temporal fluctuations exrsj

in national research fundingas meart that for some years has beervery difficult to
maintain our highly skilled personnel and continue to cartyoauresearch. This leads to
a focusing on relatively opportunistic research and eonsequent impossitly of
establishinga longterm research and technology plan for the institUteverthelessit
should be noted thahe trendhas shown signs afhang in recent years, with the State
launching more frequent calfor proposals that are relevant td mifrastructures and
research directions.

3. Lack of longterm core projects: ThoughIMBBC hasmanycore activitiesjt doesnot
havea formal longterm core project witih which a number obther grant®btainedcould

be integratedcand which would themave a multiplying effect This would allow us to
provide a measure of job security to ouraamtract personnelFor example, the other two
HCMR institutesenjoyvery significant steady annual funding from national grants in order
to (a) monitor the ecobical and biochemical quality of tiearinewaters, rivers and lakes
(IMBRIW and 10) and (b) to assess the condition of the fisheries arghtphe{IMBRIW) .

In sharp contrasfutureplansfor research development and innovation by IMBBC are of
high risk, aggrantfunding depends on the various competitive chlég canvary in their
objectives.

4. Maintenance of installations: Unfortunately, State funding does not cover the
maintenance ahupgrading of our facilities and equipmemt.has therefore always been

a struggle to keep them operational @ady outthe necessargervices and upgrades for
installations such as the ladsed and net pet aquaculture facilitidtee underwater
biotechnological parkthe micro-CT scannerthe high-throughput sequencers and the HPC
infrastructure.Sincethe creation of HCMR, the researchers who are the main users of each
facility or piece of equipment haveamet the costdor muchneededmaintenanceand
upgradesmainly 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 andevento increase product sales and service gramésare held bacby the

limitation imposed by the State, which decreesthat or der t o mai ntai n
I nstitutiono status, we are not all owed t
icommearcctiiavli t i es 0.

5. Lack of technology transfer plans for research fidings: While some regulation of
Intellectual Property (IP) does occur, itis largely negledtedscausingalack of longterm
IP protection and aorrespondindack of Technology Transfer plans. In general, there is
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no culture in Greece for patent dipption, and therefore there is no financial and legal
assistance by the State. In addition, thereotsmuchincentive for the commercialization
of research findings, and so far, our interactions wh#hindustry have beerdimited to
aquaculture andemetic services.

6. Weak promotion to society:Although IMBBC has a excellentreputation among the
scientific community in Greece and abroad, amdpite ofits up-beat and positive media
presenceuntil recently itdid not havea wellorganized communication and dissemination
strategy. This has changedverthe last 2 years, with strenuous efédd disseminate the
knowledge acquired through the research activities to the wider public, threaugdar posts

in our new websitand mainstream medimonthly scheduled interviews ogitesearchers

in a localnewspaper, 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 expansionSince the creation of HCMR

and the move to the new build&gn Crete (2003), IMBBC (and its two predecessor
institutes) researchers and technical stadiivetripled! 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 welemporarilymoved to Crete Therefore not only

is there an urgent need for new office and laboratory space for existing activiti¢ise
development ofpromising new researchdirections necessitatesiew facilities and the
construction of an aquaculture research facility in Anagggowards whichfortunately,
some fund wereallocatedrecently. In addition, 2021 and 2022, fundingasacquired

as a contribution from the Greek Recovery and Resilience bimig#te construction of

new office and laboratory buildings both in Crete and in Anavyssos.

8. Lack ofa Data Management Planj Data Management Plan (DMP) describes the data
management lifeycle for the data to be collected, processed and/or genenatedch

project. As part of making research datadable Accessible|nteroperable anRe-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 collectedepsed 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 maeagntand 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 th&U 27 stateesearch ecosystemvjthout a strong EU lobby presence

or power, nonetheless Gresdsearcherbave a very good track recordsoccessfl bids

for EU grants IMBBC in particularhascoordinated obeen gpartrer in almost all of the
major EU research projects relating to marine aquaculture, genomics and genetics.
Unfortunately, Greec@asnot yetdeveloped the necessary network and procedbeds
would allow its scientists to provide guidance to its NatidRapresentatives, in order to
influence decisiommaking at the EU level.

Threats

1. Bureaucracy and inefficient administration: The recent law on public procurement and
the inclusion of thaesearchcenters under the Public Accounting system of the central
government has created an extremely lengihybureaucraically rigid systemregarding

Institute self-evaluation 20182021 22



L

h‘C;r}\.-J ql“‘r.; iMBS K

Ea KE®SE

the implementation of research projects. This, in combination withdimittedly less than
efficient HCMR administative systemhas led to the following detrimental resulfa)
difficulties incarrying out thecontractedscientific part ofthe projects (b) theloss of welt
deserved andardwon project fundingor the institutedue to exactingureaucrati@uditing
procedures(c) wasted time and effortnathe part othe researchergho are obliged tdeal
with bureaucratic proceduréas from their expertiseather tharthescientific issuesf their
research domains It is not surprising thatdisappointment andrustration arenow
widespread among the research personnel

2. Ageing of facilities and equipment: While IMBBC does possedarge stateof-the-art
facilities and technological platforms, tbendition of thébuildings and facilitiesnow more
than 20 years old, is steadily deterioratinggny of our expensive core instrumergsy(
chromatographs, sequencers, m€rb scanneretc.), areold and need to be replaced in the
near future.As previously mentionedyhds for maintenance and upgrading have not been
madeavailable by the Stateherefore, adequate fundimgust be found soon, otherwise
important facilities of the ingtite may becomelis- or nonfunctionalin the very near
future. In addition, ovetthe lastfew years we hawe experiencedignificant problems with
our seawater supply (from boreholes), due to thenggof the wells after 15 years of
continuous operationWe are currently in the processdsflling 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 Manageraet)ecently
acquired fund from the State wilbe used téund the construction of a new filtration system
for the seawatesupply, which we hopevill solve or eas¢heproblem, in combination with
the drilling ofthesenew boreholes.

3. Ageing of personneland few new permanentpositions A significant number of the
permanent researchers and technicians will retire witleméxt ten years (See Section 2.5
Personnel) Unfortunately, many of them will not bbeplacedwhentheyretire, because

they do not hold what is consideredbea n A or gani z aasacoonrded inthgg o s i t i
Presidential decree establishing the HCMR) that allows the institute to recruit a new
researcher/technician once somebasretired. This means that once these staff members
retire, their positions wilsimply cease to exiswith no possibility of new recruitmentst

is important that the status of all permanent researchers and techisctamyerted to
florganizationa by the State, so thathey will not be lost upon retiremenThen, new
positions must be created so that we can hire staff to be involved in new research directions
and also to overlap with existing personisekincea period of training for the new staé

needed before the more experiencegimberhasretired. Currently, he institutecannot

recruit new permanentresearchersr technicias either for existing or new research
directions and depends on the State to allocate new position(s), somethisg filnahas

been done erraticallyAll in all, four new positions for researchers wellcatedto the
institute duringhe last 15 years (in 20480), andseven new positions for techniciaonde

filled during 2022.

4. Low morale: Increasing bureauarg andthe verystrict financial management rules for
project management imposed by the n&week law, combined with the chronic
administrative inefficiencies of HCMR, consumes much of the productive time of
researchers, and has a negative impact onrttwiale 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 Acadenfecognition and Information Cent
(HNARIC, pB | ¢ jindbreek), discourages people from considering the recruitment of
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foreign or Greek scientists#ho have obtained their education and training abroad. The
procedure of HNARIC validationare both lengthy anl complex and in addition certain
tittes/degreesannot 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 postlocswho are ateady working for them, sthat scientists applying from
abroad have very little chance of being selected.

Opportunities

1. Becoming an essentigbartner for marine aquaculture research Aquaculture is an
everexpanding industrypf steadilyincreasing 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
synergiesnot only with the aquacultre industry in Greece, but alsoth Europe and the

Middle East. Furthermore, due to the wedkablished expertise and international reputation

of IMBBC researchers this discipline,encompasag the entireproduction process from
reproduction to final product qualiyMBBC is a much soughgfter partner for many
consortia that target research proposals relevant to fish farming, especetgbased

2. Development of novel research directions fahe Blue Economy: TheBlue Economy

has triggeredn increased tendency towards the development of innovative technological
advancements that can support the intensified exploration of marine resdaraddition,

the implementation of the Marine Spatial fitiang EU Directivetaken in conjunction with

the newly establishetdN st r at egy on the f#fADecade of Oc e
Development (2022 0 3 ,0which calls for adaptation strategies and sciant@med

policy responses to global change, faciétatt hi s fAseascapeo of | MBB(
new opportunities for research and kabew, and goods and serviceitherdeveloped or

under development by the institute Integrative approaches for biodiversity and
environmental health assessmémediving tourism industry, offshore multise platforms,
bio-prospecting for natural products from marine organisms, as well as the design of new
marine integrated observatorgise IMBBC an advantageous position from whtofthrive

in the future.

3. Establishment of a fully operational Research Infrastructure (RI) node:dy leading

the National ResearwmhotrnMerasheuBtaoleg( BRh) H
and participating in several other EU amationalRIs (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 Rl node with an approved access policy
and governance plan, and services and products tailored to the needssari) 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 iseaech activitiesFurthermore, thénstitute

has the advantage beintegraing the development of infrastructures needed for the four
EU andnationalRIs in which it participatesin its single core facility. Thisvill produce a
multiplier effectby theuse of the same human resources and infrastructaceresses the
needs of multiple users.

4. Development of more integrativeand collaborative research: At the global scale
activiieson marine biodiversity and ecosystem researetimoving at paceowards more
integrative approaches comlrig the conventional €.g. taxonomy, ecologyand
biogeography) with cuttingdge {.e. -omics) disciplines. This places the research and
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innovationactivitiesof the institute at the forefront of novel approacksesh as ecosystems
biology. Moreover,IMBBC operagsin the Eastern Mediterranean, an ecoregion of high
ecological importancdue to its susceptibility to environmentdlange resulting &m the
ongoing global climate changas well as being hot spot of biodiversity with the largest
part of its species remaining unexplaredilterations to coastal and deeper marine
ecosystems, biodiversity shift atite introduction of noAndigenous spaes are ongoing
phenomena that render the specific geographic location a testbed for current processes and
future scenariosWith an operational range extending to all Greek seas (Aegean, fmdan
theCretan Sea) and access to significant infrastragttrewed and smaller research vessels,
remotely operated underwater vehicdsl ascientific diving unit), IMBBC can extend its

role as a leadaf and partner to international research initiatives towards the assessment of
change in the global oceares well as in the area oharine biodiscoverpioprospecting
biotechnology in Greegeand helpto accelerag the valorzation of marine biological
resources in the Eastern Mediterranean

5. Influencing the regional and national science policy:IMBBC hasan opportunity to
influence national science policy due to its active participation in tiaionaland local
committees and councils in charge of strategy development for science and innovation.
Existing connectionsf 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 HC MR 0 s othew iostitutes: Recent initiatives have
created a more conducivew@onment for collaborative work amorgl three HCMR
institutes. The existence of corapientary expertise and facilities, and the recent use of
genomic tools in a variety of research disciplines make collaboration among the HCMR
institutes a wiawin proposition and will expand the research activities and scope of our
researcherfurther,promotng in this waythe reputation of alhreeinstitutes.

7. Increased public awareness of the role of IMBBCThe increasing public awareness of

the importance o€limate change on our lives and future prospegtgng withthe recent
prominence of the Blue Economy has createdgreat deal ointerest in the marine
environment and biodiversity. The procl am:é
Ocean Scienceof Sustainable Development for 20210 3 @nwisagesconsiderable

advance and increaset awarenes®f Ocean Literacy inall sectors ofsociety, from

education and school curricula, the public at largeiafodmeddecisionmakers. We sl

continue oumutreachefforts to bring our research activities closer to the wider pujic,

means obur websiteand social mediposts and publications in theainstreanmedia The

Il nstituteds participation in an EU eBlrue scft
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 marinesoerces of ouseas. This wilenhance

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 batso to augment the scientific excellence ofMBBC, a
wide rangeof actionsneed tde taken.Those are organized under existiag well as novel
areaghatwe define them as eight pillars of excelleaséollows:

Strategic Plan

The formulation of a strategic plan ism¥otal importanceo guide the development of the
institute. Each researcher is setting his/her own plan of develbmfigeractivities in a

horizon of 35 years, and this drives the collective effort to mamtnd augment the
scientific excellence of the instituteThen through interactions between the researchers
within and between Research Grougsscussions within thé&cientific Council of the
Institute(SCI, see later in Section 2.4) and between thiea®@ the directqithe 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 foritleesification of

the instituteds research (always within th
activities) with new directions to address the new global research challenges. Also, our
strategic plan should include not only research field idenations, but also research
practicegdata management and availabiligy)d 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 ospecific environment (countryise and public secter

wise). Thea nsti tuteds evaluati on a rcurent evauatioome nd at
committee will assist us in assessing/l B B Cuwrentgoals andguideour plan based on

our success stories arekpectedneeds of the future Furthermore, theidersification of

research (within the framework of the scope of the institute) with new directions to address

the new global research challenggalso of importance

Collaborations

There is no doubt, #t the current research environment and funding policies encourage
collaborative work among research centers througBurope 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 neeprtomote collaborations
between the Research Groups of IMBBCin order to take full advantages of the available
expertise, equipment and facilities. It is essentialitdland sustain a highly collaborative
environment with continual communication among researctgarsh collaborative efforts,
could better addregstional and EU proposal calls. A step to this directiounld be the
establishment of shared reseaoctworkingfacilities that bring together researchers from
the twogroups €.g.open labs and offices) to promote scientific interactions in an informa
way. Then, joining forces with the other two institutes of HCMR in proposal
preparation, will allow us to carry outheinterdisciplinary research required thelarger
consortia, especially in thEU level, in domains such as climate change, bimewth,
marine biodiversity and sustainable seafood production
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The maintenance of existing collaboratioasdthe creation of new collaborations with

top ranking national and international research centers is of pivotal importance
enhancing further ouability to carry ourinterdisciplinary researchSuch collaborations
could be achieved by establishing even stronger interactions with the local scientific
community, the University of Cret@JoC) and the Institute of Molecular Biology and
Biotechnology(IMBB) of the Foundation for Research and Technolbgiellas(FORTH)

in Crete through networking activities such as joint meetings, conferences, collaboration
and proposal submissions, teaching at boitegraduate and graduate courses and hosting
more students atMBBC& laboratories to address common scientific questions with in a
multifaceted approach.

Thereis an increased effort warry outmore genomic work in thEishHealth laboratories

This has been approachedth internal and external collaborations with groups with
expertise in the field and with the participatiorstdff members in online training programs
(bioinformatics). Also, active collaborationexists betweenIMBBC and the Industrial
Biotechnology Lab, @emical Engineering Schoof theNationalTechnological University

of Athens (NTUA)that has provided new research directions and funding (Dr. A. Gioti).
Another example is the lorgrm 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 Volcanic Arc and the Group of Dr. N. Kyrpides (Joint Genome
Institute, Dertment of Energy, USA) regarding the metagenomic exploration of the
Hellenic Volcanic ArcAlso, throughparticipating in the first longerm marine biodiversity
observation network created by EMBRERIC (European Marine Biological Resource
Centre),the IMMBC is pioneering in marine biological observatio8imilarly, with the
European Marine Omic Biodiversity Observation Network (EMO BOWNg are
collaborating in thetudyof coastal ecosystem biodiversity based on a network of 16 marine
stations This adtivity is also supported byur involvement in several RIs such as
BIOIMAGING-GR, LifeWatchGreece and Elix@6R. These collaborations are essential in
maintaining and augmenting our scientific excellence.

Of great importance is the continuous collaborationwith the aquaculture industry,
through the provision of services and goddggs, fry,disease diagnosidyroodstock
management and fish healtbnsulting, vaccine development programt), in orderto
maintan relevance on applied research directioRarthermore, etive collaboration with

the aquaculture industry has been established through common research piajehis.
directionAguatic Biologicals SA, the first spiroff company ofiMBBC (and HCMR as a
whole) has been establishedThe company develops and produces fish vaccines and
maintains an R&D agreement with IMBBQ.hrough this agreemertiut also through the
participation of IMBBC in the shaholders of the company, the research group opens paths
to new research agreements with the aquaculture industry and strengthens its scientific
excellence.Also, thelaboratory ofFish Nutrition and Omics Technologiesour Nutrition

and Biochemistry facilitieshas a significant analytical infrastructure tbe detection of
chemical substances (UPLCE&ESI MS/MS i QTOF and MALDITOF) and operates
according to the ISO/IEC 17025:2)Gtandard (ESYDNo. 1064). Through targeted
nationalandinternationaktooperation in competitive RTD projects, the scientific excellence

is focusing in enhancing the links between applied research and industrial applicHtisns.

is achieved with tegg 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 aduliBhe research excellence involves investigation

of the molecular and physiological mechanistinat 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 signedwith the Hellenic
Aquaculture Producers Organization (HAPO) to provide supporin (a) promotng of
sustainable and viable aquaculture activitiesparticular with regard to environmental
protection and the reduction of environmental impabis optimiang the quality of
aquaculture productsc) strengthening of consumer confidence in Greek aquaculture
products and the support of businesses indtheslopment of mechanisms and actions to
inform consumersy) improving the competitiveness of Greek aquaculture businesses, and
e) strengthening synergies between scientific research and business action. In the same
framework,we havealsoestablished long-term collaboration with AB/assilopoulosSA

I a major Greek superarket chainconcerning the evaluation of quality & safety of aquatic
products.

Cutting edge research and stat®f-the-art methodology

IMBBC strives toconduct cuttingedge researchand employ as well as develop stafe
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 orderfor IMBBC to maintainits scientific
excellencea 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 mos
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 thae need to focus for the futureFurthermoe, new research
directions could also include modelingrecision farmingand automatic monitoringthe
development and evaluation of novel chronic stress indicators ja§istell as use of novel
equipment for the determination of metabolic rate in,fisesetup of celkbased bioassays,

and the combination of established and new methodologies and equipment, that could give
better opportunities to maintain scientific excellence and competitiveasssvell as
additional opportunities for new servigesiducts.

Given the recenfack of infrastructure to perfornm vivo trials caused by the loss of our
Agios Kosmas aquaculture rearing facilities, but also due to the increasingly stricter
requirements for animal reseasctve focused recently into processe that can be
implementedin 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 lasgale screening for new tmicrobials and
immunostimulating compounds.

For the MB&B Research Group, the integration of existing expertise under a
multidisciplinary framework in addressing variagentific questions has become common
practice where traditional approaches are combined with sththe-art methodologies to
decipher biological aspects of various organisiier examplewe investigaé the biology

of various marine sponge$gongia officinaliy through the combination of traditial
taxonomy €.g morphology) and genetics, also integrating transcriptomics, metabolomics
and manipulative experiment§Ve also expand furtherot onlyin the sponge Phylunbut

also inthe studyof the adaptation®f variousmarine specieto abrupt chnges-such as
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climate crisis and human mediated pressure/chamgaer the integrated framework of
seascape genomics involving the interaction of geneticists, ecologists, oceanographers and
GIS experts.

Also promising novel research directions are in tiedd of genomics and marine
biodiversity of marine fungimycoremediation anchicrobial epigenetics. This isa poorly
studied field in Greece, and certainly one worth expandiugthermore, new expertise on
microbial bioinformatics ¢omparative genomicand molecular evolution)analysis of
methylation patterns from Oxford Nanopore détamgal microbiology and genetics will be
extremely important for supportingur research directionsWe have also initiated the
creation of the firsmicrobial strain collection from the extreme environments of3teek

Seas for research into their value for biotechnological applications. To this effiect,
research has expanded to the deep subsurface in order to unlock the past and future of one
of the most active volcanoestime Eastern Mediterraneathe Santorini Volcano Complex.

Dr. P.Polymenakou is responsible of the microbiology of the ECO8DP mission 398
whose objective i$o acquirea better understanding on how marine ecosystemsmdsp
volcanic eruptionsThe mission that will be carried dogtweerDecember 202P February

2023 on the JOIDES Resolution research vessel (the acronym is short for Joint
Oceanographic Institutions for Deep Earth Sampling) is part of the InternaGmean
Discovery Program (IODP) Having been studying our oceans for the past 50 y#degs,
IODP is one of the biggest programs of its kind in the world.

A recent area of interest worldwide, and one that IMBRBIC developfurther as a research
directionis Ocean Literacywhich is now largely accepted worldwide for use in both formal
(schools research institutesand universities) andinformal (aquaria, museums,
environmental centers, etc.) education settifigsthis directionIMBBC is co-chailing the
Ocean Literacy Working Group of the European Global Ocean Observing System
(EuroGOOQS)js a founding member of the Mediterranean WorkiBrgup of the European
Marine Science Educators Association (EMSE#) alsa founding member organization

of EU40cean Coalition and Platform, in collaboration with the Department of Primary
Education, Democritus University of Thrace, and a member of E®IEommunication
Panel.

Finally, although applied research is a prime focus of IMBBC, especially of its AQUA
Research Group, avalso believe that IMBBC will benefit from giving a stronger emphasis

on fundamental research, which will allow us to broadenoptions of funding callg.g.

fromPi | | ar 1 AExcell ent Scienceo of Hori zon
Infrastructure).

Institute visibility

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

To this effect, a large number MBBCO0s per sonnel teaches in
postgraduateniversity courses and supervises students of all levels (BScakt&ehD)

from Greece, Europand the worldwhoundertakeheir Thesisor Dissertatiomesearchor
practicaltraining intenshipsin our facilities Also, IMBBC personnel participates ihe

most importantinternational 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 researchn order to maintain and improve its posititine maintenance and upgrade

of its existing equipment along with the purchase of eguipmentvhen deemed necessary

is of great importanceThereforeseveral proposals are being submitted in order to increase
the funding of our research activities and to maintain and purchase equipfmrestis
necessary because, unfortunately, there is no poovisi the Statgrovided budget for
maintenance and upgrading of our facilities and equipment, so this responsibility is born by
the researchers themselveBlore details as to this important restriction in our research
capacity is provided later iBection 1.4¢underinfr astructure.

IMBBC has built aHigh-PerformanceCompuer ( HP C) rZarbasod. Upfito dae,

| MBBC Zomakd fif onostlypn normodel orgaismNext GenerationSequencing
data analysis, environmentaimics and largscale ecologyndbiodiversity data analysis.
Funding for establishing the IMBBC HPC has been received by the MARBIGEN (EU
REGPOT) project, LifeWatchGreece and CMBR (Centretlfar study and sustainable
exploitation of Marine Biological Resourcesm)d somdresearch Infrastructures (ESFRIS).
Hardware upgrade and maintenaneee(HPC related explanation irSectionl1.4¢ under
Infrastructures) is an extremely important factor for maintaining and also augmenting
IMBBCO bioinformaticscapacity angbotentialto expand its activities

With regard to Marine Biotechnology and Bioanalysis, the acquisition of a cetligg
High-ResolutionMass Specometry (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 vahueled maringlerived products.

An HRMS platform dediated to metabolomics analysis will complemenir already
established research capabilities in marine genomMere importantly, it will help to
establish a core of excellence focused on metabolomic phenotyping and bioprospecting of
marine biological resurces.

Increasespace availability and allocation

An important aspect for a fruitful and collaborative environment is space availaidity
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 casefue to the significant expansion of IMBBC, but also lthes of lab

and office spacafter 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 oese tire put in operation,

they will enhance our research capacity and enable us to continue develop and maintain our
scientific excellenceSee more in Section 1.4anderlnfr astructure).

Improve administration and financial management
The improvemenof the administration and financial managemehHCMR is of crucial

i mportance for the centerds continuity and

bodies, such as national and international universities and research centers, aniffinally
the centels research potential. lihough not @lly dependent olCMR itself, but mainly
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and should be changed by the administration of HCMR, in order to improve the working
environment and effectiveness/eféncy of our research staff and reduce bureaucratic
obstacles. You can see more on that aspectSection 3.aPolicies and practices for
financial management

Personnel recruitment, competency and improvement

Personnel recruitment in the form of reséars, postiocs and permanentitof particular
expertisein accordancetothemst i t ut eds strategic plan 1is
current per sonntesuppsrt navglaireciond and attracd fundigpme

of the expertise thasicurrently missing from the IMBCC and we feel it is fundamental for
accomplishing its mission includguantitative geneticsand gnomics phytoplankton
physiology and biomass production, atreéss physiology of fish

Besides the recruitment of new personnel, an action of great importancststdod-the

art training for all personnel. Continuous training in new techniques and modern
methodologiege.g.participation in conferences, workshops and training of nelaniques)

will enable themaintenancef 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 hasproducedsignificant new knowledgen the area ofnarine biology, genetics,
genomics, biodiversity andquaculture Some have direct relevance to practical
applications such as fisheries managemenbnservation policiesand of course the
aquaculturendustry. The institute hasmbracedhe new tools and opportunities that come
with Next Generatim Sequencing technologies, and hdsvelopedthe bioinformatics
expertiseand hardware capacitiecessary to undertake, manage, analyze and interpret the
massive data quantiti¢satresult. The everdecreasing sequencing cost together with the
everbroadening application spectrunsuch as environmental DNA biodiversity
monitoring, ensure the ongoing data avalanche is not only here (bstajso to increase
further. Therefore, a importanineed is that of findingway ofinfrastructure maintenance
and upgradeas well aspurchase of newequipment,when necessaryalong with the
recruitment of new researchers and support persorihedortunately,public funding for
facility maintenance andquipment purchase is scar(if at all) and we need to findther
ways to ensure the sustainability of our research activities, beyond competitive graisds.
will allow IMBBC to function in a more independent way and progress in accordatice

a strategic plan/framework.

- Infrastructures
Maintenanceand pgradeof facilities

The institute is facing two major problems in termsrdfastructures. The first one is the
loss in 201%f the entire laboratory and office building, and the aquaculture facilities

we had in the area of Agios Kosn{@gheng, due to the reclaiming of the area by 8tate,

in order to develop it commercially. These facilities served speamanentesearbers
working in the areas of nutrition, fish health and welfare, biomarkers and final product
quality (AQUA), and included fish rearing facilitiealso containinga challenge facility

for their experiments, a feed production facility with a tveicrew exruder and statef-the

art analytical laboratories. As a result, all the labs moved to the existing HCMR
headquarters in Anavyssos (Attica), liltthe fish rearing facilities have been lodt As

a consequencef this loss,a significantp a r t of résdaMIB&tivisehas been
compromised and fundingasreduced.The researchers baseowin Anavyssos have been
almost 3 years without any fish rearing facilities and are struggling to find alternatives to
accommodate the experimental trisisluded inNationaland EU research programs.

Fortunately, plans are currently being made and funding has been acquired for the
construction of anew Aquaculture building with Recirculating Aquaculture Systems
(RAS)-based rearing facilitiedMaster Plan 1). This facility will be usedor research in

the area of nutrition, health and welfare, biomarkers and final product qu&8day the
continued operation of th@QUA laboratories based in our Anavyssos campus depend on
thetimely construction of this facility. The many bureaucrat@bstacles irobtairing the
building permit for the planned facilities in Anavyssos need toveecome-at times with

a political interventin- so that the buildingonstructionphase can at last begirSuch
facilities areindispensable in orddp attract funding towards the applied research fields
important for the development of the dynamic Mediterranean aquaculture se&tor.
relocationto the new building in a spac@milar to the initial would facilitate its flawless
operation. Also, the re-establishment of challenge facilities for parasitic infections is also
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extremelyimportant for our research and itis going tcelpé nt egr a l part of |
facilities.

The second problem relates to maintenance and upgrade of our existing facilities in
Heraklion Crete. IMBBC has significant fish rearing facilities there, enaglit to carry

out research at all developmahstages, and provide results that are relevant and can be
quickly adapted to the Mediterranean aquaculture industry. IAGQUEALABS facilities

of IMBBC in Crete, fish of different species and life stagesraared for all the experiments
relating to reproduction, larval rearing, nursery, behavior, physiology, reproduction,
nutrition and fish health work carried out Bhye AQUA Research Group. The facilities
were built in the mid 2000s and there is now echt® carry out an extensive maintenance
(pipe cleaning, repaiplasters, frames, painting, insulatjorMore urgently, there is a need

to upgrade theeawater supply and treatment systemMBBC, as the original structure

IS now more than 15 years olith 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 supplyARRJALABS, that are having

more and more experimeanplanned 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 facilityandthe weaning areto 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 issuesgarding the necessary infrastructure for IMBB@I be

addressed with tHeinding we have acquired through theRecovery and Resilience Fund

(RRF) of the EU. Under the government plan for t@REATION, EXPANSION &

UPGRADE OF INFRASTRUCTURES OF RESEARCH CENTRESK@ral Secretariat

for Research and Developmgnan  amo un't of plas VAD ,hdscbken 000 (
committed for projects concernifjs of HCMR. Of thesefundst 5, 6 70, 000 ( pl u
will be used for he construction ofi new 3000m? office and laboratory building in
AnavyssoqMaster 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 caurse

Also,thesumofi 1, 6 6 7, 0 O Qwill(bgused $or thée Adhgtruction of a building
and equipment needed for the treatment of sea \(Meester Plan 1) from the existing and
new pumping wells at the HCMR facilities in Cret&hiswill significantly upgrade the
biosecurity and quality of the watesed for the rearing of the marine organisms that are
bred and studied there. In addition, the money will be used fordlcenement of RASor
broodstock maintenancevhich will ensure absolute biosecurity in the management of
genetically selected breadeo avoid their loss from pathogenic organisms

Finally, enothert 6, 35 0, 0 O Owill pepubed for the @n3truction ofa new2,500
m? office-laboratory building in Crete (Master Plan 2) that will serve the whole HCMR,
but it will also includeai @lture collectionso facility, mainly of microscopic organisms
for advanced biotechnology applications for the exploitation of marine biodiverBitg.
procurement oéquipment for the culture Bectionsfacilities, cryopreservation, data center
and laboratory equipmertas also been includedll the above buildings and facilities are
expected to be completed by 2026, but for the time b@ind since 201:%he institute is
operating under seerely 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°rand a new office/laboratory building (3,000
m?).
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MASTER PLAN OF HCMR FACILITIES

IN CRETE
SCALE 1:2000

AQUACULTURE
RESEARCH
CENTRE

CRETAQUARIUM

SEAWATER
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NEW BUILDING
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Master Plan 2. Additions to the Thalasekosmos, Crete HCMR facilities with the

inclusion of a new Sea water treatment and pumping station (20 emd a new
office/laboratory building (2,500fh, t hat wi | | include a
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Significant maintenanceneeds to be donalso at the Pilot-scale net pen aquaculture
facilities thatIMBBC operates in Soud# the western part dfrete. For example, the
anctoring 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 nowsaadlishedraHPC facility

to support its tens gdrojectsrequiringdata computation and data protdao. Beyondthe
hardware, a dedicated team of sciststi and system administrators
(https://hpc.hcmr.gr/peopleguarantee the smooth function of the system and provide user
support and training.The HPCaccommodates more than 200 stafi¢he-art pieces of
software. Supported types of analysis include: srandel organism nexgeneration
sequencing data, environmenamics, and ugo global scale biodiversity and ecology data
crunching While buildingsuch a facility takes an incremertyasignificant effort, double

digit longevity cannot be foreseen unless maintenance actions take pldde.i nt enanc e
includes technical hardwaree.. super computer components) renewal, as well as
continuous softwarapgrade, antbng-term contracts witlexpertpersonnelas well as life

long training.

The Underwater Biotechnological Park of Crete our opensea expemental
infrastructure inadjacencyto IMBBC is an important testbed for field experiments,
monitoring and studiesThis facility hosts a seafloor observatory monitoring environmental
parameters and some lotgrm experimental cultivations of inverteleat It constitutes a
facility with tremendous potential in basic and applied research, development and transfer
of technology as well as education and trainithg order tomaintain this facility and the
experimental settings it hogtesides the maintance and upgrade of its equipmeouth
scientificandtechnical personnét needed on a permanent basielated to that, but also
involved in a multitude of projects, oticientific diving unit is essential fodirect access

to natural marine habitats and biodiversiti(eeping this infrastructure maintained and
updated to cover arekpandour operational rangavhile at the same time ensuring safety
procedures are followed of pivotalimportance.

A new promising research directiat its onset in IMBBC is that concerned with the
exploration and exploitation of the diverse marine oganisms available in the
Mediterranean. From these organisms, it may be possildeviglop new productsand
marine microorganismsare viewedas a promising and sustainable source of bioactive
molecules Upgradng the already existinfacility for the culture of microorganisms at
small (culture room/chambers, inverted microscope, turbidostats) and medium scale
(photobioreactors, apparatus for collecting bioma&sa)necessity

Office & Laboratory Space

Additional office and laboratory space, needs to be sedardtie permanentesearchers
and the hiredechnicalstaff, but alsoto be able tohost visiting researcheend students,
that spend time dMBBC, from a few months to a few years, when thegenake their
internships, postgraduate research, or collaborations with joint research projects

One of our facilities that faces an overcrowding problem is teee@cs andviolecular
BiotechnologyLaboratory. The problem is particularly evident duririge periods that
students are hosted:hen it becomes extremely difficult for anyone working in the lab, to
have adequate bench space for undisturbedhagtdquality work. Moreover, such an
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overloaded workspace involvéise risk of contamination.Furthermore, ew laboratories
dedicated for eDNA analysis will support this relatively new research direction of IMBBC.

Maintenanceand upgradeof equipmeniand purchase of new ones

Provisioning for the regular maintenance and upgrading of highly speciatidezkpensive
laboratory equipment, needs to be secured and regularly fusmdedt which is usually not
covered by the research programsorder to avoid losing already implemented investments
in infrastructures and facilities here is also a need to purchase new analytical instruments,
in situations where the old ones have reached the end of thee.gt€&rotein Analysis
Instruments, Western Blot Imagers, Cell Counters & Viability Analysis Systems. Also,
special systemequipped with new tanks and recording systems to study the behavior of
marine organisms is important.

The HPC hardware maintenance and upgrade ory@abcycle plan is needed since the

equi pment 6s default warr ant youldie exdehded/tod ast s
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 thacAlure 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 purpddes.could be
centrally organized for the Institute.g.designatd microscopy unit)

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

Upgrading the xasting Environmental Microbiology Laboratory equipmene.(Class Il
Biological Safety Cabinets, incubators, microscopes and stereoscopes), purchasing and
installing Sterilzable 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 oéseanch in the field

of invertebate 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 biotechnologictgrest

- New Researbers and Support personnel

At IMBBC, the vast majority of the scientific and technicalstaff consists of temporary,
on-contract personnel (¥0%, see Sectior2.5 Personnglhired from monies from
competitive grants, contract services and the small economic activity of the instgute (
Souda net pen aquaculture facility). Research funding in Greece does not have a steady
flow as Calls for Proposals follow cycles and tlesponse of the funding agencies in
evaluating the scientific and financial reports of the projects is very slow. As an example,
the midterm report and financial statement of the project MAGIADHKKOTIGIAMA
(GSRT-EPANeK) was submitted in March 2021, arsdofitoday 28/3/2022) the evaluation
processhas not been completeaind we do not knowhen the second budget installment

will be given to us, while the project finishes in June 20@anwhile, work must be done,
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deliverabls submitted, personnel paa&hd consumables purchasélthese problems of the
Greek research funding systerasult in severe cadstow problems for the institute and
center, andt is very difficult to maintain our contracted personnel, even though
significant effort and money havebeeninvestedto train them. For exampleall the
technical work in the Bioanalysis and Biotechnology Lab is carried out byp@onanent

staff. Such technicians receive extensive training in order to acquire all necessary
knowledge/skills and become @dge of applying delicate lab protocols for the analysis of
various biomolecules in complex biological extracts. This expartesebeost every time

the contract of the technician is oyéra new research project is not acquirddhe specific
laborabry requires at least one technician (Biologist or Chemist) on permanent contract to
support current needand help extending the turnover of provided services within and
outside IMBBC.

Therefore, it is imperative that we convince tB@ate to (a) providemore permanent
positions for scientific and technical staff for the research institutes and center,
according to their performance over the years in attracting competitive grants @n)d/or
provide some long term funding projects (57 year) ,which will berenewed again based
on the performance and excellence of the institnte,will cover some of the permanent
research activities that take place, suctegslar marine sampling campaignsintenance
of fish broodstocks of different species to provideseggd juveniles for our aquaculture
research, maintenance and upgrading ofHRI€ (Zorba), as well aghe DNA sequencing
facility and the analytical instruments for feed and nutrient evaluations.

There isa need for new researchers to beecruited, both in existing research directions

(e.g. nutrition, larval rearing, reproductioretc), but also for new directions that are
becoming important in recent years (RAS technologsegrt aquaculture,microalgae
production, etc.). Unfortunatelthe 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 whemwtired. Of the 25 permanent researchers of IMBBC, only 10 hold
what is considerednaii o r gadomabd p o soutlinédamd agcountdad the Presidential
decree stablisling the HCMR, which allows the institute to recruit a new researcher once
someonas retired. This means thahce the other 15 researchers retire, their positions

will cease to exist and no newesearchers will be recruited Thus, any further delay of

the ministry to announce new positions will greatly compromise the future of IMB8C
research and vision, as described in Threats. Furthermore, some research directions have
no permanent technical and scientific support personnel, operating onlgostttioctoral

staff under contracts for the period of project implementatibhese prsonneltrained to
perform specific tasks) often change jobs creating delays and additional cost for the.institute
For the work carried out in th@roduction Technologies research direction, four
research positions are neededa researcher for precisicdarming (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 tecimioiahatchery managemenAlso, there

is a need fonew research position at the in the rapidly growing field of Fungal Biology

and Biotechnologyand new personnel to support the microbial strains collection and
metagenomic analysis of the extreme envinents.

As mentioned aboyeve need t@acquire more support personnel, sincef the ~70staff
scientists andtechniciansof IMBBC , 53 are under temporary contractsand therefore,
depend on the research funding acquired by our researchers. In addition, most of the

Institute self-evaluation 20182021 38



L

h‘C;r}\.-J ql“‘r.; iMBS K

Ea KE®SE

per manent st @adafizatbra npoots ahtleakdtie siuation was described
earlier for researchergheir positions will cease to exist once they retié®,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 beipdpoged for several years
(>10-15 years) under nepermanent contracts and insecure emmpleytterms In order to

avoid losingthese welltrained personneit is necessary to replace each position that is lost
due to retirement of older personnel, as \aslto create new positionseristing anchew
scientific fields which are continuously and dynamically evolvirguch actions will ensure
future competitiveness in the wonldde research field anthe 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 strorsghistule fluctuations it

is difficult to keep it operational. Its operation is based on a coieasbn that aimes 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 sequeimg platform and
specifically to unclog next generation sequencing pipelifdne research direction of
bioinformatics supports a great number of research projects and rimddsacks
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 desirednéw permanent researcher position in
Quantitative Genetics/Genomicss needed to assist the broa@eeekindustrial needs and
modern trends in the fields of selective breeding and genomic selection. Today, there are
only two professors with this profile in Greead Patras and Thessaloniki). Biodiversity
reearch 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 tzoasuming).

Establish employment conditiongo attract highly qualified personnel. For example, in

order to keep the HPC system administration and the information technaluody
communication teamand given the private sector competition, offers must be made as
attractive as possibjee.g. with long-lasting contracts and career development working
conditions. Researchers would preferably have an interdisciplinary background as to drive
cross institute research themesg( oceanography and molecular biodiversityfome
desired expertise includes data scientists, data analysts capable of handling and carrying out
statistics analysis on large scale ddtarthermore, data stewards and data curators to assist
(a) properlymetadataannotation data sharing.(. via desition with public databases)

(b) promote open data practicés) enrich, mobilize and share existing IMBBC datasets.

Of great importance is the recruitment of a number of Project Administrators with a
scientificbackground to support a small numbepuadjects eack.g the hiring of personnel
aware of scientific practice®.Q. laboratorywork) and with administrative/management
skills could help bridging communication gaps between administration and scientists, and
among administration departmentsgecially on specific project needsch ascontract
duration, salary level and renewjal

Increasing our personnel focused on Ocean Literacy activities and relevant research

will allow improved monitoring of impact and expansion in reaétromotion 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 -oekded issues to canunicate
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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 techniciavost of research and technical work is also supported
by students at both graduate and postgraduate léyeine of the students have gained
significant experience and have become essential members of theTleara.should be a
provision that in exceptioral cases, students following the completion of their studies

can remain at the Institute with a fixed contracteven when resources are not available
at the laloratory. These positions can be financially supported by the Institute following
expression ofriterest by the scientific responsible of each lab and thorough evaluation of
the application by a designated committee of the Institotesideringthe overall research
strategy.

- Other

Recently a new law obliges all public research institutes to abidethle financial
management rules of the central governnoétiie 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 duringctihase of just a few months in
implementing a research projecResearchby definition cannotbe performed under
restrictingregulations and strict schedulirend ahighdegree of flexibility must be ensured.
Deviations from theofnanetiall yuappiovedksgla
our work is to search and test new methods and technical solutBmsit is extremely
important that th&taterealizes this and make some amendments to these laws, so that some
activities of the reseancinstitutes will beexceptedfrom the strict central government
bureaucracy.

There should be plans fepntinuous training of personnahd young researcheis state
of-the-art methodologieand new policies and procedureédne area that must be seta
priority is data management practicedlso, more effort must be made imopnoting
communication actionsvith the publi¢ but also the scientific community and funding
agencies, as we believe this woultrease our exposure and improve our reputatio
making it easier for us to attract future funding or support.
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2 Organizational Structure
2.1 Institute Organogram
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According to the Presidenti al Decree for
the head of each Institute.The Director of an Istitute is appointed by decision of the
Minister of Development and Investment.The selection procedure and his/her
gualifications are provided for in Articles 14 and 16 of Law No. 431Gihd is done by a
seveamember independent committe€he positim of the Director of the Institute is full

time with a fouryear term (and a maximum of two terms afjeing through the same
selection process agajrglthoughhe/she may perform research tasks in the same research
cener.

The Director of the Instituteds the following duties, which are specified in the Internal
Regulations oHCMR:

U Bupervision othe services and staff of thestitute,

b) Responsibility for theoperation of theinstitute, preparation and submission of the
Institute's research amgvelopment program to thdCMR Board of Directors, preparation
of theannual budgetandconvening of the Institute's Assemply

¢) Participation in the Board of DirectorsldCMR, thedecisionmakingbody of thecenter

The Scientific Councibf the Institute(SCI, see later sectigris an advisory body to the
Director on all issues relevant to the Institute and supports the Director in his ddes.
mentioned previouslfMBBC has two Research Grousferred to as $%ors, ofiTe € §a d
in Greek):the MB&B and AQUA Research Groups Each Research Group is then
separated into a number [@esearch Directiorthat operate a number Bfcilities which

in turn may have a number of different laboratories.
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2.2 ResearchGroups
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 managemen¥lore specifically, our research focuses on a) population genetic
andgenomic 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 moleculaermainkd
genetic tools for genetic maps, and Quantitative Trait Loci (QTL) analyses and parentage
analyses for breeding programs in in@ustry c)functional anccomparative genomicand

d) development of bioinformatic pipelinesVe alsoemploycurrent approaches to assess
biodiversity and ecosystem functioning in the marine realm, integrating field observation,
documentation and collection, taxonomy, experime
setups, genetics/genomics and modeling

During this period MB&B had 12 permanent
researchers 33 staff scientists andtechnicians 15 post
doctoral researchers 3 PhD students on contract out o
total of 14 PhD that carried their Dissertation research :

at IMBBC, 26 MSc studentscarrying their Thesis researc £t N
at IMBBC and had a total &1 undergraduate students ERCRRS o e =N
doing their Thesis or BSc/MSc students doing their practical training at our laboratories.

Aquaculture, AQUA

The AquacultureAQUA) Research Group carries out research in the fields of fish biology,
reproduction, ethology, nutian and metabolism, and pathology of all developmental stages
(larvae to harvestable size), and final product quality improvement and evall2gypond

the widely farmed species in the region (European sea bass and gilthead sea bream), we
have always pujreat emphasis on species diversificatey.fed porgy, common dentex,
sharpsnout seabream, shi drum, meagre, greater amberjack, Atlantic bluefiantlna
wreckfish) in order to develop a profitable and sustainable aquaculture indugtry.
collaboration withy do& dawe 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 methddrk also focuses on the improvement of
production methods and the development of smart farming systems.

During this periog AQUA had 13
permanent researchers 35 staff scientists
and technicians 4  postdoctoral ®
researchers 4 PhD students otontract out §
of a total of 16 PhD that carried their §
Dissertation researchat IMBBC, 19 MSc
students carrying their Thesis research ¢
IMBBC and had a total of 39 ¥
undergraduate studentsdoing their Thesis™*
or BSc/MSc students doing their practical tralnlng at our laboestor
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2.3 Research Facilities and Support Units

B

Broodstock management

Genetics & molecular (¢
biotechnology Lab £
Pilot scale hatchery

Environmental microbiology Lab

>

Phyto- and zooplankton
production

Marine ecology & biodiversity labs
Nutrition and biochemistry

<)

/T_\

@

DNA sequencing platform

Fish behaviour

L

Bioanalysis and biotechnology lab

Fish health

>

Bioimaging

Vaccine development

"N

N

High performance
computing (HPC) system

30
S

Toxicology and biomarkers

b

Underwater biotechnological park  { )=

Sensory lab

ﬁ
Be) @)D

Cretaquarium (O

experimental aquaria
Pilot netpen (exp 4 )
aquaculture farm

Scientific diving unit

Snap shot of the Research Facilities and Support UnildBBC as outlined in the website
of the institute [ittps://imbbc.hcmr.gr/infrastructures/facilitiesimbjoc/The left column
presents the facilities that support mainly #@QUA Research Group, and the right column
those that support mdynthe MB&B Research Group.

IMBBC operates a wide range of stafiethe-art facilities for Aquaculture, Genomics,
Marine Ecology and Biodiversity, which form part of EuropeanraaitnalRIs. These are
available not only to internab¢th IMBBC Researlh Groups andhe other twoHCMR
Institutes) but also to third parties from academia and indusBglow is a general
description of the facilities with links to the respective web sieshe 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 fx 15, 2 x 10 n§, 8 x 5 n#

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
Europearsea bass, gilthead sea bream, shi drumlkfrina cirrosg, meagre and greater
amberjack. Eggs are maintained in temperatorgrolled egg incubators, and larvae can

be maintained until the end of yolk absorption.

A wet lab is used for the sampling (blogabnadal 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 mdor 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 alytical 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 (GR). 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 micratre plate method.A spectrophotometer is used to monitor
water quality in the broodstock tanks. The lab is also equipped for the production of
polymerbased, controlledelease 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 thstitute including a plankton
production unit. A Mesocosm hatchery, applying semiensive methods, with 6x4®3
tanks, together with an intensive hatchery with closed water systems, 8.6m#&4@nks

and 3 of 3x2.0m3 tanks, are availableFeeding is performed using an automated system
developed at the labA pre-growing zone with 18x1@n tanks is included.
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The facility serves for the definition of specigsecific hatchery methodologigke 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 ofithity.ac

The facility is used for experimental larval rearimgthe Biology Dejartment of the(UoC),
for training students and Thesis implementatidinis also part of the European Research
Infrastructure AquaExcéhttps://www.aquaexcel2020.8u

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

This is a dedicatelilve food chain production laboratory producing microalgae, rotifers, and
Artemiaspp., 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 compounaigirgcl
various pigmentseg.g. fucoxanthin and carotene) and lipids.g. polyunsaturated fatty
acids) with increasing demand in the cosmetic, nutraceutical and aquaculture industry.
Different diatom species are cultivated including well established spwgtashigh
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 experimentse @roduced, starting from priltures, in
classical plastic sacks or in

photobioreactors at high densit

cultures (206800 million cells =
1. Verticattubular and flatbed ' .
reactors are used. Currently the
are 1 flatbed reactor of 1200and 1
Verticd-tubular of 1806L (dark .,
phase included). The
photobioreactors use natural ligh
taking advantage of the condition
in Crete. A local strain of marine
Chlorella spp. is mostly use
although Tetraselmisspp. orT-Iso
are also cultured. e

Zooplankton, bth rotifers Brachionusspp.) andAftemia_s:pp. 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°for culture and 4x0.& for enrichment) and 1®f
the Artemia(3x0.5 n# for the hatching o€ystsand 7x0.8 mfor culture).

Diatom cultivation is undertaken at two levelat the first level, diatoms are cultured in a
recently build and dedicated culture room under controlled light intensity anoietnioid,
controlled temperature, and in neaenic condition. In this environmentsmall volume
cultures (.e. 30 mL) of all the available strains are replicated every month and constitute
the diatom culture collection In addition, large active cultures (300L - 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 activityof their bosynthetic genes and pathways$n the future, strains
presenting high potential in compounds production will be selected for cultivation in large
photobioreactors as described aboveQGbiorella and Tetraselmis In photobioreactors,
diatoms are cultivad in noraxenic condition under natural light and relaxed temperature
control in order to facilitate and optimize the eefficiency of their production.

The facilty makes availablg
biomass and samples of differe
species cultured at the Biolog
Department of the UoC, the
Pharmacy Degtment of the
National and Kapodistrian
University of Athens and 7
laboratories at the Agricultural
University of Athens. Bl
The first level of diatom 'S
cultivation is open to externa
users presenting a minimu
expertise in ncroalgae cultivation
or for those aiming to gain suc
expertise. Its operation has led to
the following services and uses:

1 Provide diatom straine(g.to IMBBC researchers to assist their research projects
such as sponge feeding amtifouling experiments)

1 Conduct environmental perturbation of diatom populatioag.(for visiting
researcherdrom Stazione Zoologica Anton Dohrn, Italia, within the frame of
EMBRC-A+ visit),

1 Provide diatom biomass to researchers aiming to assessotiweatial of using
purified diatom silica frustule as mesoporous particles for enzyme immobilization
and activation.

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

Extensive fish rearing facilities and analytical labora®rége maintained at IMBBC,
currently onlyin Crete(AQUALABS), with plans and funding available for a new facility
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in Anavyssossupporting theutrition work undertaken by five permanent staff researchers.
At the AQUALABS, the rearing facilities include

1 44 indoor tanks (0.05, 0.2, 04nd 17 nm?) someconnected withRecirculating
Aquaculture Systems (RASh which the abiotic conditions are controljed

1 6 outdoor tankef 5 m?,

1 Selffeedersconnected with sensors which record the fish feeding agtivity

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

Currently, IMBBC is in the proces®f licensing a new indoor facility of @0 m? in
Anavyssoswhere modern Recirculating Aquaculture SystéR&S)will be built to further
support its expanding research activities.

To support the.
nutrition and
growth trials
the analytical .
laboratories in |~
Crete are.
equipped with
analytical .
equpment such as nitrogen analysBlomb calorlmeter Spectrophotometer Speedvac,
Fibertec, Centrifuge, Biochemicanalyser Lyophilizer, HPLC, HPTLC, Leco protein
analyser, Spectrophotometer, Speedvac, Fibertec, Centrifuge, Biochemniglgiser
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 materialsfood additives and fish tissueBhese include Sp#rophotometers, Digestion

and Distillation Units (Kjeldahl method), Soxhletydrolysissystem, Centrifuges, Nitrogen
analyser, Bomlocalorimetey Biochemicalnalysey Fibertec, are the main instruments used
and enable us to determine the gross nutrigmisvarious physiological responses in fish.

In addition to thatwe operate modern analytical instruments such asMiSC GGFID,
HPLC-MS, HPLC, HPTLC coupled with various types of detectors according to different
specific analytical needs.

Nutrientrequ r e ment s such as vitamins, essenti al
quality and freshness of various fresh and processed formsaffisdeafoodadded value
producty, as well as detection of veterinary drug residues,esadliation offish welfare
indicators can be performed by our specialized personnel to cover specific needs of our
collaborations with EUnational andnternational research projeces well as providing
services for thequaculture industry.

Institute self-evaluation 20182021 a7



iMBBC
4[[T1e: tonmBvK

Feed production unit- ANAVYSSOS (Dr. loannis Nengas)

In order to be fully independent in carrying out research in nutritional requirements, feed
ingredient evaluatin, 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 undge
controlled processing conditions. The fec"
line consistof a twinscrew extruder couplec_
with a preconditioner. The system includes
grinder, mixer and a dryer with controlle
temperature. Finally, the produced feeds c
be fat coated in a vacuum coater for efficie
and homogeneous lipid absorption. Idiiig
the vacuum coater, is possible to coat a
liquid dietary supplement of interest. Tr
capacity of the system can reach about 308 -
per day of crumbles or pellets of a= =T ~

commercial sizes from 1 to 5 mm. Our feed productlon unit also runs a pﬂe&;syzabm

for applications where the temperature during production has to be low, when using thermo
sensitive ingredients

This facility allows our researcheras well as industrial stakeholdete produce and test
experimental aquafeeds using differdotmulations, feed ingredients and processing
parameters. By using this facility, IMBBC collaborates closely with the aguafeed and
aquaculture industry either, under the frameworKnoérnationaland national research
prograns, or through direct contraed work.

»

/" Fish Behaviori HERAKLION (Dr. loannis Papadakis)

In this facility we carry out research on thetageny and plasticity of the orgarthe

optimization of earing protocolsand the wdy of differentbehavioal patterns The

facilitiesin include some of the tanks used for the nutrition studies, arehanepedvith:

1 12indoor tanks (0.&nd17 n¥) connected witiRAS,

1 6 outdoor tanks 5

1 Selffeeders connected with sensors whi
record the fish feeding activity

1 Cameras and video recording system wh
are placd above the rearing tanks and/or
the water columyrecordng fish activity,

1 Oxygen monitoring and automatic
adjustment

1 Two dry labs equipped with microscope
and PCs for video and image analysis
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Fish Healthi ANAVYSSOS & HERAKLION (Drs. George Rigos, Morgane
Henry & Pantelis Katharios)

These facilities are spread in both Crete and Anavyssos
are suitable for a full range of bacteriological, parasitolog
and viral detection procedures for fish diagnosis. Patha
identification using a wide range of detection toc
conplemented by other labs of the instituéeg(the micre

CT) or other collaborating labs (Electron Microscopy Lab
theUoC). The capacity of the Fish Health group includes a
the assessment of tirevitro efficacy ofantibacteriabgents
but also invivo 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 smarchers 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, bioreactoEppendorf BIOFLO 320, PCR, centrifuges, etc.

A separate histology lab with stereoscopy and digital microscopy is also included, supported
by Image Analysis processing. Histologguipmentnclude 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 ra intra-discipline

- Chromatography lab for the detection of veterinary
drug residues and the conductiof pharmacological
studies for determining drug kinetics. Consumer safety
is assessed here with the establishment of drug
withdrawal times coupled with other intltab
methodologies such as bacterial measurements,
detection of zoonotic parasites and 80 0

Also, a fully equipped Fish Immunology Lab operates
Laminar flow hood, cooling incubators, microplate
spectrephotolumino-fluoro-meter, microplate washer, inted microscope, centrifuge,

cell counter) and studies the effects of nutritional, environah@md therapeutic stimulants

on the norspecific 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 chemigalsitro.

Vaccine developmeni HERAKLION (Dr. Pantelis Katharios)

The Autogenous Vaccine Uniis dedicated to the development of prevention tools for
bacterial diseases squaculture.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 BBllaminar flow cabinet, coolmg refrlgerator h|gh
shear mixer and a bioreactor Eppendorf BIOFLO 320. Vacci ;
development process IS09001 certified since 2019. The Unit
conducts also R&D for phage therapy products. Bacteriophage
phages are highly haspecific viruses of bacteria that can be usec:
a biocontrol method for pathogenic bacteria.

The commercialization of the activities of the Fish Vaccine Unit
made through the newly establishegin-off company, Aquatic
Biologicals SA (www.aguati¢ biologicals.con).

e

Toxicology and biomarkersi ANAVYSSOS (Dr. Efthimia (Efi) Cotou)

This laboratory is dedicated to the identification of suitable biomarkers and development of
cost effective bioassays &nicro biotestsfor the evaluation of bioactive properties and
toxicity levels of feed ingredients and feeds as well as effects onionafistatus, growth
performance, metabolic functions and health status of faripgy

species and their environment. ==

Diagnostic services based on weditablished biomarkers ang
bioassays are provided to other researchers, aquaculture s
regulatory autorities and environmental agenciks facilities
include: (a) a cell culture & bioassay room of biohazard le
II, where transfected mammalian cells or fish cell lines §
cultured for cytotoxicity, toxicity and estrogenicity assays. [
is mainly equdped with a biosafety cabinet, a humid C§
incubator, an incubator, an orbital incubator, a water bat
bench centrifuge, a refrigerator, a freeze20(C), a deep} ==
freezer {80°C), a cell counter, an inverted microscope, a ligfs
N2 container, a steriler, (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 (polytébmlass Teflon), a multi cell microplate
spectrefluo-photometer, a luminometer, two bench top refrigerated centrifuges, a peristaltic
pump, a refrigerator, a freezei2Q°C), a deep freezer80°C), a benchtop pH meter,
electrophoresis apparatus for RNABR & proteins (1D & 2D), DGGE & Western plotting,

a thermecycler (PCR), a gel documentation imager system, a genetic analyzer etc.

T“ Sensory laboratoryi 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 dire@ien.
preparation room is equipped with ovens, steam cookets a thermal chamber.
Additionally, controlled refrigeration (achieving required refrigeration temperatures), for
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seafood freshness/ pdsarvest experimentations, is obtained by a professional refrigeration
chamber.

The tested fish food is prepared adtiog to standard protocols— ™

and stored until testedA wide variety of methodologies is.

employed depending on the aim of the study. For exam

different analytical methods are used to detect difference: »
describe sensory properties of fish / seafoodchs as : S~
Similarity/Difference Tests (paired comparison, dtrio, triangle = !

test), Rating or Ranking techniques, Raatk descriptive
methods (CATA, RATA) and Descriptive Analysis.

Also, hedonic methods are used to explore consumer likes
preferencesAnalytical techniques are also part of the laboratt
routines for examining the biochemical basis of sensory qua
Thus volatile aroma compounds analysis is conducted with ( a
MS to determine the compoundbaracterizinghe aroma of seafoodPhyS|cechem|caI

and microbial freshness is examined in respective infrastructures (available within Nutrition
andBiochemistry, andrish health facilities) to make correlations with sensory freshness.

Pilot net pen aguaculture farmi CHANIA (Dr. Nikos Papandroulakis)

IMBBC is theonly 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 te ener
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 storag& hetfarm is certified as an
aquaculture facility from the national veterinary authority (codeGRSHO0001) 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 ofewliffe
husbandry parameters on fish performana=

and development of appropriate practic
Feed performance as well dsehavior
studies are carrieautin collaboration with
IMBBC researchers, other institutions ¢
private companies. More recently aspe
of multitrophic integrated aquaculture a
also tested, using sponges as both
potential product and as purifying
organisns.

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 Prodd&abmologies
laboratory of IMBBC are used forbehavior 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 whiheaking available
samples of different species reared for different institutions including the Biology
Department of theUoC, the School of Electrical and Computer Engineering and the
Department of Environmental Engineering from the Technical Univeddit¢rete, the
School of Engineering of the Hellenic Mediterranean UniversityDgm@rtmentof Marine
Science of the Unersity of Aegean and the Food Science and Human Nutrition
Departmentof the Agricultural University of Athens.

( r~
m Genetics & Molecular Biotechnology Laboratory i HERAKLION (Dr.
Costas Tsigenopoulos)

This is a stat®f-the-art laboratory, which supports tlgenetic 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 Traiosw@htAccess (TA) projects. The lab is
coupled with the DNA Sequencing facility of IMBBC and patrticipates inngonaland
EuropearRls CMBR, EMBRGERIC, and AQUAEXCEL.

The main equipment includseries of basic thermal cyclers (Biorad PCR machirfes)

Time thermal cyclers (Mic & Biorad), Robotic workstation (QlAcube for automated
purification of DNA, RNA, or -SpNanodeopI08)) , Phc
and other), an Agilent 2100 Bioanalyzer, TissueLyser, Laminar flow cabinet (Telstar Bi

Ila), a Gel electrophoresis and gel documentation system.

This laboratory is currently the primary contactintand driving powessupplyfor several
research directions at IMBBC through its welined personnel and weduipped
technological levelsuch as
- Population genetics and phylogeograpt
genetic data are generated and used to adc
processes related to genetic stock structt
biological invasions, adaptation, genom
responses to climate change and speciatior >
- Aquaculture Genetics: we enagyl molecular | ==
markers and genetic tools for parenta B
assignment, the production of genetic mag
and Quantitative Trait Loci (QTL)
identification for breeding programs in the aquaculture industry
- Environmental genomics: using markers from Higtoughput INA 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 genoagwell 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 (O andIMBRIW) and Greek universities the areas obiodiversity,
systematics and fisheries management as well as to develop new research directions under

Institute self-evaluation 20182021 52


https://imbbc.hcmr.gr/infrastructures/facilitiesimbbc/genetics-molecular-biotechnology-lab/
https://imbbc.hcmr.gr/infrastructures/facilitiesimbbc/genetics-molecular-biotechnology-lab/

T

= i MBBC

E i KE@E

the interdisciplinary framework of seascape genomics that couples ecology, oceanography
and geography with genetic tools.

Polymenakou)

Environmental Microbiology Lab i HERAKLION (Dr. Paraskevi

The Environmental Microbiology Laboratory of IMBBC is designed to investigate
microarganisms 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&thie

art technologies, moleculdmased methods, traditional culttdvesed methods and
computational biology to study the full spectrum of microbial diversity and corresygpnd

key processes.

Our activities include the following:

1 Life in ExtremeEnvironments:
ExploringVolcanologicallyActive
Marine Environmentsand
SubmaringCavesandLakes
HypersalineMicrobial Mats

Zar iFung

Coastalagoons
WaterMicrobiology

Finally, through European and national

research projects, we have initiated the ° = :

HCMR-IMBBC microbial strain collection from extreme and highly oligotrophic
environments.Our strain collection is continuously being enrichedwith isolatesfrom
various marine environmentsfrom the E. MediterraneanSea including the extreme
environmentsof the Hellenic Volcanic Arc for further exploitation into different
biotechnologicakections. In addition, the Microbiology Lab is usedfor studyingFungi
eitherasmarinetaxasymbionts(e.g.of spongespr asfreeliving organismsExpertisein
culturing and geneticallymanipulatingFungiis combinedwith accesgo global sampling
isolatesthroughcollaborationsandcomputationamining of multi-omic data.

= =4 -4 A

Marine Ecoloqgy & Biodiversity Laborator iesi HERAKLION (Dr. Panayota
(Yolanda) Koulouri & Dr. Thanos Dailianis)

These two laboratories are involved in thssessent of biodiversity and ecosystem
functioning in tle marine realm, collection of biological samples, analysiswaodkllingat

all levels of biological diversityfrom prokaryotes to megafaun@om the individual to
habitats and ecosystemand from local to globascale of observation. They are also
involved in theintegration of the latest methods on marine biodiversity data management,
analysis and dissemination by proper work flows and virtual research environments,
advanced scientific knowledge and developmehtnovel scientific and technological
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approaches and productsiabitat mappings studied withSide Scan Sonar, underwater
Drone (BlueROV?2), underwater photography and video equipment.

: = They arealso involved in the edlogy and
ecosystem managemerind 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 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
ecosystem biology and the dataning from scientific
literature.

Apart from the use of common ionoscopes an
stereoscopes for sorting benthic/environmental sam
and identifying organismshe labs eealso equipped with
still and video facilities and image analysis softwaf@e
labs also work together with theicro-CT scanner
facility (see Bioimaging facility)in order to create virtua
models without destroying the original organisrithe
micro-CT scanner can be used to scan both-reard soft
bodied organisms, but also fossils, materials and other-simadl structures.

The laboratories also operate a wet lab wxibegimental aquarjavhichconsists of 12 units

of different sizes ranging fro 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 pkA main challenge

is the establishment of specific techniques for
efficient snall 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 i HERAKLION (Dr. Panayota (Yolanda)

Koulouri)

TheEnvironmental Chemistry labs are fully equipped to carry chbusea 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, centnfuge cahlbafilg

mill, laboratory drying oven, CHNS 2400 elemeraablyzerand mm
a 5Channel nutrientanalyzer

In addition, it is involved in the investigation of marine polluta

of organic componds €.g. pesticides, aliphatic and aromati
hydrocarbons, algal pigments, amino acids) using

ChromatograpmMass Spectrometry and HigPressure Liquid
Chromatography system®ne of the labs is also equipped Wi

incinerators and ovens for processing of sedlmentolo';

-

material (grain sediment analysis). A \

DNA Sequencing platformi HERAKLION (Dr. Elena Sarropoulou)

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

The Illumina SBS (Sequencing B@ynthesis)”
technology produces short reads with low er
rates, typically around 1%l he MiSeq system ha:s
a maximum output of 15Gb when paireehd 2 - ‘._d
x300 bp sequencing is performed. It is suitable 1,
amplicon and other targeted sequencing, genc
DNA sequencing (de novo & resequencing) f
small to mediurrsized genomes, metagenom
studies with few samples, smallRNA/microRN~
sequencing; transcriptome sequencing with few samples and quality control of libraries
before largetscale sequencing.

Oxford Naropore MInION is a powerful, portable sequencing device that delivers cost
effective and realime access to up to 30 gigabases of {ozmy sequencing datalhe

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
long, and it issuitable forSanger sequencing an
fragment analysis (microsatellites).

[ |

The DNA Sequencing facility is coupled with th
Genetics and Molecular Biotechnology lab
IMBBC is part of the following national and
European RIs CMBR, EMBRGERIC, 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, théBioanalysis and Biotechnology Lasmploys advanced
techniques, such as tandem mass spectromdtiyra-High-Performance Liquid
Lhromatography and microplabased spectrophotometric methods, to perform
qualitative/quantdtive 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
equigped 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:

A I nvesti gat etabolitesoof
marine organisms/microorganisms

A Study of t he
bioproduction potential of marine spongg¢

A Biotoxins detect es for
seafood safety and valorization of toxj

biomass

A Determination of and

other biomarkers of health status am@
physical fitness in farmed fish

A  Targeted proteomic analysis for evaluatir
marine organisms

A Analysis of photosynthetic pi gnangt s (c
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 biomoleculss.iitlade:

1 A triple quadrupole mass spectrometer hyphenated with aniMlghaPerformance
Liguid Chromatography system (Agilent 6460 QQQ Triple Quad LCMS with
Agilent 1290 Infinity Il UHPLC)

A High-Performance Liquid Chromatography system (Agilent 126i@ity HPLC)

A gaschromatography masspectrometry system (HP 6890 Series GC with HP
5972 A MS)

A gas chromatograph with ECD/TCD detectors (Hevvkdickard HP 5890 Il Series
GC)

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

A cuvettebased fluorometer (Hitachi-Z000)

A modern centrifugal vacuum evaporator (Genevac2BAus Evaporator)

A robotic liquid handling workstation (Beckman Coulter Biomek 2000)

EJE |

=

E
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Bioimaging i micro-CT scanneri HERAKLION (Dr. Thanos Dailianis)

Micro-computed tomography (mici@T) is a nordestructive imaging technique, which
uses xrays for the rapldlgltlsatlon of specimens 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, developmt@l research and
functional morphology. IMBBC has a
Skyscan 1172 micr&€T scanner (Bruker,
Belgium), which can be used to scan both
hard and softbodied organisms, but also
fossils, materials and other smaited
structures.

The scanner uses a turggstX-ray source

with an anode voltage ranging from 20 to 100 kV, 11 MP CCD camera (4000 x 2672 pixel)
and a maxi mal resolution of < 0.8 em/pixel
is 50mm in diameter. The scanning duration depends on the samgknd the selected
scanning parameters (resolution, averaging frames, etc).

This Micro-CT is offered as a servidg gesearchers from outside organizations, including
including the UoC (Biology Department, School of Mineral Resources Engineering,
Greece), the Nationa@ndKapodistrian UnlverS|ty of Athens (Faculty of Biology, Greece)
and the Aristotle University of Thessalonilg
(School of Dentistry, School of Medicing
Greece) Museum and Art Galery of the
Northern  Territory Darwin,  Australid,

PlymouthMarine 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 he Foundation for
Research and Technology Hellas FORTH),

University of Minho (Portuga))Jniversity of Tel
| viv, and theAgricultural University of Athens

High-Performance Computingi HERAKLION (Dr. Evangelos Pafilis)

AZor baso i s t RPerformdvide BCOmpsitingHIHRBuster dedicated to
bioinformatics applications for nemodel species and ecological data analyses. Equipped
with ~400 cores, >5TB RAM, 1,5TB of which
more than 200 statef-the-art software suites. Among others supipd types of analysis
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include: noamodel organism nexgeneration sequencing data, environmesgalics, and
up-to global scale biodiversity and ecology data crunching.-W&sed interfaces like the
RvLab (https://rvlab.portal.lifewatchgreece.eu) providerfriendly and seamless access
to the HPC system. Upon requestommandine access is also possible
(https://hpc.hcmr.gr/docs/gettirggarted).

Ongoing efforts translate a metleana-decade dng of bioinformatics data processing in
containerized pieces of software (Singularity and Docker based) as well as reusable
pipelines (in snakemake). The dedicated IMBBC HPC pbttak://hpc.hcmr.gréontains

the mat upto-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 availablgps://hpc.hcmr.gr/docs/ Logistics

for gaining access to the IMBBC HPC is describedhéps://hpc.hcmr.gr/docs/getting
started/

Analyses at IMBBC HPC cover most of thamics levels from DN (like genomics and
metabarcoding) and RNA (transcriptomics
to phenomics and community ecology.
addition, a dedicated helpdesk service
available to address software and hardw
requests as well as maintenance operatic
Thel MBBC HPC (nfndrberd 3

1 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

= =4 -a-a_-9_-2

Applications/Analyses include Read prg
preprocessing, De novassembly, Geng
annotation, Variant discovery, Mapping
Differential Expression, Ortholog
analysis, Phylogenomics, Populatig
genomics, Metabarcoding, Biodiversi
index calculation, Ecological data analysi

Usage/Services so far include more than
uses (Greece, Italy, Spain etc), with 2 HP,
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 orchestrdteesourcesharingmanney the IMBBC HPC facility
supports projectrom boththe MB&B and AQUA Research Groupsf IMBBC, but also

from the other two institutes of HCMR, tk®© and IMBRIW).

Beyond HCMR, the HPC unit has been offering support to a numbetsflecollaborators
from organizations such déiseIMBB of FORTH (Crete) Department ofBiology, UoC, the
National Technical Uwiersity of Athens, Oran University Algeria, University of Padova,
IRTA Sant Carles de la Rapita (Catalunya, Spain), and thiiyef Goteborg, Sweden.
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m Underwater Biotechnological Park i HERAKLION (Dr. Panayota
(Yolanda) Koulouri & Dr. Athanasios (Thanos) Dailianis)

The Underwater Biotechnological Park of Crete (UBPC) is an applied research
infrastructure established in 20153t occupies a seafloor area of 2.5 hectares at depths
between 18 and2m in the Gulf of Heraklion, Crete, one nautical mile from the coast. Its

main objectives are: - .

1 the continuous monitoring of coastal
environmental parameters

1 the experimental cultivation and study of
marine biological resources

1 the development arteésting of methods in
fisheries management and marine ecotouris

The underwater experimental facility is full
supported by the scientific diving unit operated E§= i

IMBBC. At the core of the experimental area, an underwater observatory is continuously
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.

Equipmenbnthe seafloor observatory operatingteg core of the underwater experimental
facility include

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

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

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

1 Onset HOBO Pro v2 422
temperature loggers (temperature along the water column, array of 6)

Current research activities at the UBPC include the-teng operation of an experimental
sponge farm, @ well as the evaluation ang
demonstration of innovative artificial reefs, 38 S a ;
part of the technol oS BRecreat
diving oasis with ar 54 | devel o
IMBBC. Both projects are consistentl
monitored and upgraded since 2015. Morep
UBPC supports hosted research projects ;
collaborations that are benefitted from the ea
access to the facility and the existence
environmental data timseries.
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Cretaquarium experimental aguariai HERAKLION (Dr. Aspasia Sterioti)

The Cretaquariurs a public aquarium that belongs to the HCMR. The head of aquariology

(Dr. A. Sterioti) and the coordinator of animal health (Dr. P. Kathariospammanent
researcherof IMBBC, and as of March 2022 the overall Director of the aquarium is also

an IMBBC researcher (Dr. |. Papadakighefocusof the Cretaquariuron Mediterranean
biodiversity offers the ideal infrastructure for conducting marine research concerning living
organisms. The aquariumdés facilities include ta
conditions for observing the life cycle abdhavioo f t he hosted species
routeas well aghe quarantine areaA very large part of thisfrastructure is dedicated to

the quarantine areas placed at the basement of the builtieglivided into cold (8.9°C)

and warm water (125°C) areas, with autonomous tanks of 150 | and 300 | capacity (forage
water) and controlled lighting conditien These tanks, additionally to their main purpose

in supporting the aquarium exhibition (animal adaptation angiadasitization, production

and maintenance of living feeds, the development of stocks of fish to an appropriate size,
reproduction of anima) etc.) are often used for experimental research on organisms with
economical and/or ecological interest.

Significant part of the research activitig
concerngheallochthonouspecies introduced tg
the Mediterranean Sea, with emphasis on th
whose arnal is linked to climate change an
those which have an impact on local food chai
Special efforts are also made to take care of
study endangered and protected species suqg
invertebrates (marine snails, sea urchins,
cucumbers, etc.), fish arsga turtles.

A set of experimental tanks hosted
Cretaquarium have been set up for t
implementation of indoor controlled ecologic&
experiments, mainly focused on climate change experiments ensuring the accurate control
of seawater temperature and pFhe experimental system is seaidsed and supplied with
seawater pumped from the sea ah 2lepth and left to settle in a sedimentation tank. The
supernatant seawater is UV filtered (AstraPool Heliox UV LP) before being supplied in the
experimental tar&k 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 i 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 experimentsA highly skilled team of diving scientistgperates at IMBBC
supported by a dedicated faciliyith a tankfilling station, small vessels, diver propulsion
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vehicles (DPVs), portable remotelgperated vehicles (ROVs)and underwater
photographic equipmentThe facility currently supports approximately 150 perdoues

per year and a multitude of research projects and initiatives requiring -dwppmprted
research.lt commonly hosts visiting diving scientists who collaborate in joint expedijtions
as part of trangational access networkse.§. Assemble+) or persohascientific
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 sciedivfiog related activities.
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2.4 Scientific Council

Listthel nst i t ut eCowcil Biembersmactivef during the period and report on its
regular processes (frequency and topic coverage of the méetings

The ScientificCouncil of the Institute (SCI) is an advisory body to the Diresi@pporing

the Director in hifherduties. In IMBBC, the SCI consists of five (5) members (a number

which depends on the number of permanent researchers and research assistants of the
inst i tut e) , and its meRetmaneiBRsaar dleertsheofi nAa i
Director) or Bo ( Pr i, max well @d collRberatieg unvdrsgyr s ) d
professorsThe members of SCI are elected by secret ballot by all the resedosteetsrm

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 alsparticipating but without tke right to vote, whereas the director

of the institute participatesa its meetingsbut also does not votéf the director suggests a

topic for discussion, this must be included in the agertizhe director of the institute

disagrees with the opiniaof the members of th8CI, which gathers a simple majority of

al | its member s, the director i's obliged t
Directors for the resolution of the dispute, in the presence of one of the dissenting members

of the SCI.

1 The SCl exercises the following powers, as well as any other powers provided by

Law 4386/16:

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

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.

1 Contributes to the formulation of the strategyganizationchart and human
resources policy.

9 Assists the Director of the Institute in the preparation of opinions on specific

guestions submitted by the Boardmfectors of HCMR

Gives its agreement on the calls for new researcher positions.

Appoints the evaluation and advisory committees for ithedg of new researcher

positions and the promotion of researchers

1
1

= =

During the review period of 2018021, there were three differéBCIs with the following
composition:

201671 2018 Position Research Group
Dr. C.C. Mylonas President, Researcher A Aqua
Dr. G. Rigos member, ResearchAr Aqua
Dr. C. Dounas member, Researcher A MBé&B
Dr. G. Kotoulas member, Researcher A MB&B
Dr. C. Tsigenopoulos member, Researchér MB&B

20181 2020
Dr. C.C. Mylonas President, Researcher A Aqua
Dr. K. Grigorakis member, Researcher A Aqua
Dr. C. Dounas member, Researcher A MBé&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
20201 2022
Dr. C.C. TsigenopoulosPresident, Researcher A MB&B
Dr. I. Nengas member, ResearchAér 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 deleggate of the technical and administrative personnel

Dr. I. Nengasreplacedr. A. Magoulas in March 202&henthe lattewas elected Director
and President of the Board of DirectofHCMR.

The SCI meetings are convened on a monthly basexdeptional 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 stathe instiute.

During the review period of 2018021, the SCI defined the following scientific fieddor
four newPermanent Researcheksyel C,tenure track)

1 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
1 Biology & ecology of marine invertebrates with emphasis on species of
biotechnological intere¢2019)
Candidates: Dr. A. Dailianis, Dr. E. Chatzinikolaou
Selected: Dr. A. Dailianis
9 Bioanalysis and Biotechnolod2019)
Candidates: Dr. E. Mandalakis, Dr. D. Toubanaki (candidacy withdrawn).
Selected: Dr. E. Mandalakis
1 Evolutionary Genomics of fish, with emphasis on bioinformatic analysis (2019)
Candidates: Dr. T. Marpusaki
Selected: Dr. T. Manousaki
During thereview periodthe SCldefinedalsothe following scientific fields and proposed
to the Board of the HCMR Directors, the Committee Members that would evaluate the
applicationdor promotion orappointnent to a@Permanent lBsearchers

FromLevelbd t o A6 Prenwotoa)r cher (
1 Aquatic Pathobiology (2021)
Promoted candidate: Dr. P. Katharios (AQUA)
1 Aquatic Nutrition & Physiology (2021)
Promoted candidate: Dr. I. Kotzamanis (AQUA)
1 Functional andcomparative genomics of cultured fishes with emphasis on growth
and development (2021)
Promoted candidate: Dr. E. A. Sarropoulou (MB&B)
FromLevelCO6 t o BO6 Resear c,pemotigh orpaentionpofneve e d ur e
researchel)
1 Fish immunologyand dfectsof nutrition, stress, pollution and diseases (2021)
Candidates: Dr. H. MorganeMrs |. Ali Oglou
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Selected: Dr. H. Morgane (AQUA)

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

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

During this period, th&Cl applied to the Board of Director tovard the title of Emeritus
Researcher t®r. Pascal Divanach whowas 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 (20032012). He was also the scientific director of the @getarium of HCMR and

his contribution to the design, implementation and scientific and operational support of the
project was fundamentalJnfortunately, Dr. P. Divanach passed on in April 20&fier a
yearlong battle with cancer.

The SCl organized for the first timan IMBBC, two General Assembliesin the firstone

on June 24th 202t he Direct or Dr . C. C. Myl onas pr esc¢
future plans for the research projedts effort for increased dissemination to the public

and the strategic goals of IMBBQhen, 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 tifie institute and the research center based on an agenda formed after an
open call to all personnelThe secondseneral Assemblie®ok place on December 13th

and 14" 2021, andincluded 55 short (&in) talks from almost all PhD holders in IMBBC,

and wa attended by the majority of the IMBBaff; this permitted all personnel to have a

clear ideaofalt he researcherso6 profiles and the
IMBBC.
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2.5 Personnel

Fill in the following tables with theorresponding information.

Table2-1: PermanentResearchers

Year
Researcher Name Position | ¥ carjoining sl | VEle) A 5
the Institute | from the | promotion
Institute
Mylonas, Constantinos 2003 (¢
(Dinos)C. 1999(C) 2031 2007 (A)
Magoulas, Antonios 1994 () 2024 2003 (A)
i 2012 (B)
Chatzifotis, Stavros 2006(C) 2033 2016 (A)

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

. o 2012 (B)
Grigorakis,Kriton A 2006 (C) 2038 2018 (A)
Papandroulakis, 2006 (Rd)
Nikolaos(Nikos) A |2000@s &)| 2032 | o010

. : 2012 (B)

Kotzamanis, loannis A 2006 (C) 2031 2021 (A)

. . 2016 (B)

Katharios Pantelis A 2007 (C) 2040 2021 (A)

. . 2012 (B)

Rigos, Georgios 2007 (C) 2033 2016 (A)
T otoulas, Georgios 2001 s R) 2026 2006 R} )

. 1994 D)

Negas, loannis 1994 QO) 2031 2009 (A)

2012 (C)

Saropoulou, Elena B 2012 (C) 2039 2016 (B)

2021 (A)

Ntounas, Constantinog 1994 B)

(Costas)retired A 1994 €) 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)

65
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2014 (B)
18| Papadakis, loannis B 2016 (C) 2039 ;8;? ECB:))
Polymenakou, 2016 (C)
19 Paraskev(Voula) B 2016 (C) 2042 2021 (B)
. 2006 (D)
20| Koulouri, Panayota B |2006 (D) 2039 | 2011 (C)
(Yiolanta) 2016 (B)
21| Henry, Morgane B 2016 (C) 2038 ggéi ECB:))
22 | Steioti, Aspasia B 2006 (C) 2034 ;822 ECB:))
23 Pafilis, Evaggelos c 2018 2045
(Vaggelis)
24 Dailianis, Athanasios c 2019 2041
(Thanos)
Mandalakis,
= Emmanouil(Manolis) c 2019 2042
26 | Manousaki, Tereza C 2019 2050

1 This is the promotiorgrade as follows: D does not exisanymore and there is no
equivalent nameC is Assistan{DesignatedResearche B is Senior(Major) Researcher

and A is Director of ResearciThe same levels exist for Specialist Operational Researchers
(K o U ssalhadU ¢ gA o9otelhedd 8 # Gdeek), which is dower graderesearcher
classification that exists in Greek public resd center¢PhD not required)

2n parentheses the promotigrade The not at i dtoindidaRed transitionufrene
K s K Researcher

Although not indicated in the above Tableg PermanentResearches are separatedas

(a) having florganizationald  p o s (butlimed and accounted in the Presidential decree
establising the HCMR, or (b) having«Private Law Indefinite Employment (£ U s ¥ Us o @ i
ms o Jaseyga §i I § gtscg) ip GreeR». At IMBBC, we have 10i manz at i onal 0
positions and 1& o} {The significant difference is that once a researcher with gn ;

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 antething that

IMBBC will face aroundthe end of this decade, whemght permanentesearchers will

retire (shaded in yellow iTable2-1 abovs.

Somefurtherexplanations need to be made in the classification of our staff in the various
categories to clay some peculiarities of the Greek system, but also because the categories
of Table 22 in theRIview platformdo not describe all different types of staffi MBBC

(and HCMR in general). Therefore, here we have modified Talddn2xt pagg by
splitting some rowsn two and creatingiew categories (green shaded rowA} a result,

the total numbers shown here, are slightly different from the numbers in T2bté 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, parttime, visiting 0 0 0 0 0 0 0 0

Researchers

Staff Scientists and 5 13 5 12 5 11 5 11

Techniciangpermanent

Staff Scientists and 23 32 27 | 34 26 34 21 31
Technician®n contract

Postdoctoral Researchers

8 7 8 8 9 8 10
(on contract)
PhD Studentsn contract 2 1 3 1 0 2 3
PhD Studentsiot on 0 5 0 0 0 0 6
contract
Administrative Personnel 1 5 5 5 5 5
(permanent or on contract)
Master Students 5 5 4 3 8 13
Undergraduate Students 12 19 10 18 9 17 21 14
OtherPersonnel 2 1 2 1 2 1 2 1
Total 74 90 77 90 73 90 90 96

Firstly, we need to point out thatTrable 22 in theRIview platform for theStaff Scientists
and Techniciansthere is no discrimination between permanent andonitract personnel.
Since the percentage of -gontract o -
personnel is quite significant fdMBBC Scientists and Technicians a
(see Figureon theright), as it isalsofor . IMBBC

HCMR as a whole, we modified the Tabl gy,

2-2 (above)and weseparated the staff in g0

this category tpermanentor on contract. ~ 40%

. 20%
Secondly we have split the categor oo/z [] B [l -
fiMaster and Undergraduate Students , 2018 2019 2020 2021
into Master studentsand Undergraduate W permanent ®on contract

studentsin order to show better the number

of students we train ithesetwo categories.These numbers refer wifferent students
every year, contrary to the data in all other netudent categories of personnehere the
numbers represent the personnel preseMBBC during the specific year.

Finally, as Table2-2in the Rlviewplatformi ncl uded only a csdnegor
Contract) 6 we did not have anPbDldtudentstbaaweseoga ony t
contract, but spent time aMBBC. 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. h&refore, the number of PhD students that were trained at
IMBBC during he period of 2012021 issomewhaunderestimated when looking at the
Rlview platform table. A better accont is shownin the modified table here, where we

i ncluded a r ow motdniConfiabth,dand hesa stuelents are gresented
individually in the appropriate section later in the repdts. for Master and Undergraduate
Studentsthe number$or PhD Studentgeferto different students every year

y
0
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3 Administration and Management Policies and Practices

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

As HCMR is a public researdaenter 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 coste(@.el ectri ci ty, water, telephony,
Account for Research Gran{SARG, known asA s T)&is an autonomous financial
departmentwith responsibility to manage atitherincome and expenses of tkenter
(research grantstudies and private fundingnd sales of productandservice$, so the
institutes araotinvolved in the financial management ogsafunds The SARGIs staffed

with specialized personng¢bermanent anen contract), and its expenses aaitl other
operatirg costsof the centenot covered by the Greek State, are paid through the overheads
on the research and service grants of HCMRhe maximum allowble overheads rate
allowed by law(N4485, art. 59is 25% ofthetotal budget of a granbut the actual amount
varies for differentfunding organizationand schemes National projectdrom Greece,
unfortunately allow less than 10% of the grants for overhesthe average overhead
percentage from all research and service grants for HCMR is only 10% This pus
significantrestrictionson ouroperatiors andour ability to create financiakeserves to absorb
cash flow problems createdery often by delays in payment fronthe funding
organizations, especially from Greecé&nother important issue that the State must
address if the research centers are to survive, improve and contributeetodtional
economy, is that although typical public organizagi¢@g. ministries, schools, hospitals,
etc.) arefully funded from the government fdaheir operational cosfamaintenance and
upgrading, in the case of public research ceriteush as HCMRwe are constantly forced

to fund our own operations witbver 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 staffvhich for HCMR isonly abou 1/3 of the total personnekor all

the rest of the expenses, wristcompete for and win gery high number oprojects,to

have the necessaoyerheads to fund all the operational needs of a growing center.

Regarding the institutes of HCMR,small pation of overheads (around 2%) is allocated
for operating and development expenses of each instdanteis credited to theVIBBC
Overheads account The distribution of the IMBBGCcommon expenses (not including
salary costs) paid bthis accountogether with the operational costs paid from the HCMR
overheadsTable 4-3 in theRIview platform) is shown below for the period 202821.

2018 2019 2020 2021
Operational costs
(electricity, water etc.)! (88.799 0110.602 0191.893 0199.413
Buildings & maintenance 0 0 0 0
Instruments & maintenance 02.143 0a7.797 05.251 0112.923
Educational 04.377 03.854 01.334 05.073
Travel 014,531 09.222 0987 01.523
Other 0114.120 014.678 010.996 0127.395
TOTAL 01123.971 0146.153 0110.461 0146.327

1 These costs are paid by the HCMR overheads.
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As one can see, very little is paid tne IMBBC overheads budgetfor common expenses,
mainly because this account wagatedonly in the last years and it has only recently
accumulated enough funds. This year (20&8)are going to hire for the firsttime a
professionalusing this budget to fill the position of an IT Support servioéthe institute.
Also, we started using this IMBBC overheads budget for important maintendiacdités
andcommon equipment (freezessr conditionerswaterpumps for our sea water supply,
etc.) sinceno funding is available from the State to cover these expensesacility and
equipment maintenan@nd upgrades have beemded so farandfrom the beginning of
the creation of HCMRby money from researchaymts (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 maintenancehis
money could be better used by the reseasctoszarry out research that is not yet funded
and that can open up new directionfor the institute,hiring new personnel, providg
scholarships to MSc and

PHD students, vauiing Total common expenses for the period 2018-2021
new equipment that vl K = Other, 13%

cannot be purchade Educational, 3%

soldy from one project Instruments & maintenance, 5%

and carrying out

preliminary research to °  Buildings & maintenance, 0% " Operationsl coss,

improve the chances of
submitting a competitive
proposal.

The expenditure f |l MBBC during the reporting perio
million (Table 4-4 in the RIview platform), including also the salaries of tipermanent

staff, showing an increasing tiaver the yearslt 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 nospermanent personnel being almost equal {bua muchlarger number of

persons) at 34% (sedsoDoughnut charin next page).

2018 2019 2020 2021
Salary cost from
Central Budget 01.484.225,00 0 1.567.155,0q 01.586.026,00 u1.599.531,00
Salary cost of non
permanent staff 01.193.723,69 01.360.929,42 01.643.815,8(0 11.693.490,68
Instruments &
maintenance 064.512,55 0169.650,96| 1292.950,28 0407.758,55
Consumables 01361.088,22| 0382.114,95| 0438.530,22| 1538.417,95
Other 01546.153,59( 0641.026,21| 0500.127,72| 1740.763,79
TOTAL 03.649.703,05 14.120.876,54 14.461.450,0 14.979.961,97

The new lawfor research activities (N448®pliges all public research institutes to abide

by the financial management rules of the central government. Unfortunately, these rules
provide no flexibility andare not suited for the type of work done by research institutes

that have variable activés, 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 restrictieregulations and scheduling, and a high degree of flexibility musitdaeed
by the furding agencies and the national financial management laws

Deviations from the Ainitiallyv

a p p rove d Cugdmarm Ib Total operational costs for the period 2018-2021

. . . = Other, 14%

implementing research projegts

since the ability to improvise is conmumaples, 107 ‘ - Salary cost from
|mperat|vedur|ng SearClmg and Instruments & maintenance, 5% Centr;lsl‘!’:dget,

tesing new methods and

technical stutions. HOWEVEr, sy cost of non-permanent staff, 3a%

government bureaucracy

tends to oblige all things to be preplanned, when the needs of a successful innovation
are to be flexibleand able to act fast amuiprovise Trying toabide byeveryfinancial and
administrativerule and regulation is often an impossible faskile it always takes
valuable time and energy from the researchersvhose expertise andle is to carry out
research, teach new scientjgsd publish and implement their finds. Instead valuable
time and effort is wasted disappointment and frustration are widespread among the
research personnel and loss of weltleserved and workedr moneysfor the institute
result fromstrict auditing procedures that should have besitebcreated and planned for
the financial management of research projects. So, it is important that utkimnag
proceduresre put in placewhich will be better in line with the nature of research and its
peculiarities Auditing should focus more orthe work outcomeand deliverablesvis-a

vis the approvegroposl and be more similar to financial management in the private
economy than the central government.

We propose that tinding of research should become more similar to a model of looge
subcontracting, where at the proposal stage a price for the research is determineqd by an
indicative cost analysjg order for the reviewers to evaluated determind the requestec
budget is justified Onceapprowed the rules should only be limited to avoid faud and
illegal activities. All other aspects should lalowedfull flexibility , as long as the researgh
goals are achievedince br any public organizatiorsuch aHCMR, systems aralready
in place to assure that fraud and illegal activiies extremely difficult to occur

Access fees to the IMBBC facilities do not apply for internal userswhile for external
users these applyainly in the context of the EU Transnational Access prejedrls. In

recent years, with the participation of several facilities of IMBB@dtionaland European

Rls, a new financial management scheme and access policy is under preparat®n.
scheme includes fees for the use of the facilities and servadesl@ted 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 operatioAn Access Policy, in the framework of thationalRlI
ACMBRO i s und &his Pgicy envisionad singentry point to the research
facilities through a web portal (under preparatio®n Access Officer will receive the
requests and direct theimthe person in charge of the respective facilltigis access policy
scheme has been already applie¢tMBBC in the framework of EU projects that support
Transnational Access, such as the projects EMBRIC and ASSEMBLE PLUS, which are
based on the Europp RI EMBRGERIC and the EU projects AQUAEXCEL,
AQUAEXCEL2020 and AQUAEXCEL3.0for aquaculture research
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3.2 Management of the Human Potential

There is no separat®IBBC policy in this aspegtand we follow what is established for the
HCMR as a whole TheHCMR implements Greek and European legislation and respects
principles of transparency and equality treatméMe canseparatg@ersonnel recruitment
betweenPermanentResearchergtenure track) andther contracted personneivhich
includesPostdoctoral Researcheendtechnicians. For Permanent Researchers the subject
area to be advertised is decided by the Scientific Board dihgiguteafter consultation
with the director. The position is approved by the Board of Directors of the HCMR, it i
announced on the centteonatienalnewdpaperd, and thendn i n
Evaluation Committee is appointed, consisting dfve Permanent Researchers irdihg

the director of the institute A threemember sultommittee Recommendation
committee) including the director of the instituevaluates the candidates and recommends
themost appropriateandidate Then the Evaluation Committee meets, may interview the
candidates if necessary and makes their decision.

For Other contracted personnelrecruitment--which includes Postloctoral Researchers

and technicians specific criteria are decidddr the evaluation based on the requirements

of the research project that will be paying the personiies 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 2G&Ven new permanent Technical Staff
positions have been allocated to IMBBC and wepect to have the evaluation for these
positions within 2021. Therefore, new staff has been hired exclusively from competitive
research grants, and also from@uwing contract research activities and the production and
sale of juveniles and edible fish.

The selection of echnical Staffis carried out following an open call/announcement, which
is posted on the HCMR website and in DIAVGEIA, ensutimgprinciple of transparency.
The eligibility criteria of the candidates correspond exclusively to critdriacademic,
professional and scientific evaluatiolRegarding the grading of the qualifications of the
candidates, the Supreme Council for Personnel Seleqtidh & 8 Greek standard is
followed. Also, an interview is provided as a selection criterimmly where it is absolutely
necessary.Elements that will be evaluated are determined in an objectiveramsparent
way, based on the requirements of each research progdaminations are evaluated by a
threememberEvaluation Committee and each datate has the right to submit appeal
which is examined bg separate, annually appoint&dpealsCommittee.

Regarding a policy fonewly recruited PermanentResearchersunfortunately there is no
startup funding,or other types of financial suppodince thenstitute until only recently

did not have any separate budget, and all overheads went to Special Account for Research
Grants(A s 7)Avhich took care of all the financial management of the reseetolities
andservices of H C MR tn&titutes. Therefore, nevesearchers 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 staihgarkd 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 polfoy these aspectand we follow what is established for
the HCMR as a wholeThe HCVR aims to provide equal opportunities for new staff and
equality inthe workplace. For this purposea Gender Equality Plan (GEP) hasbeen
recently establised (202), in order to ensure fair access aogialityfor all staff categories
(research, managerial, technical, administrative and support stdffle GEP is in
accordance to Greek and European laws and does not onlgdjnaitityto gender bigdbut
alsoconsidersother inequality grounds such as disability, age, sexual orientation, religion
or ethnicity, etc.

The HCMR GEP legitinzesand protects every strategy aiming to achieve gender equality
within the Center and implemexthe following ations:

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

ii.  Ensuring gender balance in decisimaking processes and bodies, by inclusivity in
decisionmakingby not allowing gender discrimination
enaling women tgarticipatein the process. HCMR overall gender distribution

ratio
ii.  Integrating the gender dimension in research i e
innovation content.

As shownon the right HCMR has managed to achieae
balanced gender representation its personnel(Source:
HCMROs ) GEP

Also, as shown belowlMBBC 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 447&2@plied For the
rest of the staff (special scientific and technical staff, administrative stafither support
staff) whether employed on a permanent contract or on ateretdcontract, 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 lagrity

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

Ethics Committee

The HCMRGO6s Et hi cs Co mushretcentle (@02Mnaascoradasce with| i s h e
Law 4521/2018 (articles 227) in order to provide, at an ethical level, a guarantee of the
reliability of the research projects carried out at the HCMRe Ethics Committee checks

whether a research project is carried out with rasfmecfundamental human rights, the
autonomy of the persons involved, their privacy and personal data, and the care of the
natural and cultural environmentt also monitors compliance with generally accepted
principles of research integrity and the aiaeof good scientific practiceln addition, the

mission oftheEt hi cs Commi ttee is to assi st I n t he
practices with the legislation, rules and regulations of the European Union and international

law.

Personal Data Protdon Policy (GDPR)

The HCMR has compliedully 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 titecpon of
employees, associates and all stakeholddf3MR cooperates with jgrivatecompany that
advises and trains the person in charge of personal data protection in matters of data
protection and information security, in order to more effectivelgrm 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 D@$H) campaignsvhich

are supported by the Europedfarine Biological Resource Centre (EMBHERIC)
Research Infrastructure, through the ASSEMBLE Plus project, and are opertsBi1y,
special attention is paid to GDPR policyhe GDPR compliance is ensured at every stage
of data processing, through thASSEMBLE Plus Privacy Policy presented at
http://www.assembleplus.eu/about/privaaylicy.

Scientific Data Management Plan

We do not have an HCMRide plan so far, but as per the requiremefthe EU funding
agencies, we have initiated a process of storing our data in repositories that are usually
created by the program coordinating organizatiadewever, it should be mentioned that
IMBBC hosts theLifeWatchGreece Researchnfrastructure (RI) , which is open to all
potential users, from researchers and students to entrepreneurs and policy makers, and stores
biodiversity data and information from all biologglated disciplines. The purpose of the

Rl is to be compliant with&eEr opean Commi ssi onds policy for
dat a. The ABackground Il nformati on Docur
I nfrastructure Dat a Policy and Dat a Shi

https://www.lifewatchgreece.eu/sites/default/files//documents/D1.2%20Policy%20Backgr
ound%20Doc_En.pdf
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This documentprovides information on datasets, metadata, data sharing, licenses and
copylight issues concerning biodiversity data. This document declares that
LifeWatchGreece Rl 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 humasadable and machinreadable, 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 thedights
obligations of the Data Provider, as well as with the terms of operation of LifeWatchGreece
RI, as presented at:

https://www.lifewathgreece.eu/sites/default/files//documents/D1.2%20Data%20Sharing
%20Agreement_En.pdf

Finally, in the framework of the project fl
of Marine Biological Resources (CMBR), whichagesearch project of IMBBC fathe

period 2018021, 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 consi de radhduglaitswasacrediddiatthelimegng d o c urn
of the research projecindit 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 thd mopdntained 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 wit Animals

Animal experimentation is taking place at the aquaculture facilities of IMBBC
(AQUALABS) in Heraklion Creteand during part of the reporting period at the facilities

of Agios Kosmasr{o longer in operation since the summer of 2019 The AQUALAB S

are registered facilities at the National Veterinary Authority under the registration number
EL91-BIObr-03 for experimental animal production and EBIDexp04 for
experimentation with animalsDesignated personnel involved in animal experimentation
hod a degree accredited by the Federation of European Laboratory Animal Science
Associations (FELASA) on the fACare and wuse
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 fispriogucts are colléed

by a waste management company and discarded by incineration.

Experiments conducted at tAQUALABS comply with the Presidential Decree 56/2013,
which is the Greek national law governing animal experimentation, in accordance with the
EU Directive 2010/8. 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 anirdatommittee, which involves

a enior 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 IMBB®&fter approval 6 the
protocols, their noftechnical 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
ResearclCenters, Universities, Companjesd the content of collaboratioaddalso
links to corresponding web sites).

The Reproduction and Physiology laborat@k®UA , Dr. Mylonas, C.C. and Fiddehavior
Laboratory, AQUA, Dr. Papadakis, |.) has established l@lmration with theNew
Zealand Institute for Plant _and Food Research(Nelson, NZ) in the area of fish
reproduction and larval rearing ontogeny, in 20T8e collaboratiobegarwith exchange
visits of the IMBBC researchers and of DMatthewWiley, ajoint publication of a review
article, and more recently with a signing of a subcontracting agreement in the area of larval
rearing and early ontogenyhe next visit taNZ will take place in OctolreNovember 2022.
This partnership has created an opportufutyiMBBC to disseminate its expertise to an
important instituteabroad but onewith a limited expertise in the area of aquacultukéso,
postdocs trained at HCMR, had the opportunity to peie for opening positions in the NZ
institute, further establishing important links for IMBB@\ collaboration has also been
established with thdnstitute of International Marine Centre (Sardinia, Italy) on
evaluating larval rearing protocols@merging aquaculturgpecies.

A recent strategic alliance was initiated in 2021, with the preparation of a Memorandum of
Understanding (MOWvith theHellenic Aquaculture Producers Organization (HAPO)

The objective of the MOU iga) the promotion of sustainable aquaculture activities,
particularly with regard to environmental protection; b) the optimization of thetyjoél
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 placitige market

of Greek aquaculture products and the improvement of the quality of these products.
Through this alliancdMBBC can influence the aquaculture producer&neece provide

expert opinions on production processes, and ensure the collabafatimse companies

in research proposals and projects of interest to IMBBC researchers.

After an initiative from the director of IMBBC naMOU has also been signed in 20@th

the Natural History Museum of Crete (NHMC, University of Crete), whereHCMR
sampl es will be deposited to the NHMC coll
storage and archiving as well as access and acquisitiime-series data by the scientific
community. The NHMC, a member of th€onsortium of European Taxonomic Facilities
(CETAF, https://cetaf.org/ due to the richness of its collections, has been appointed as the
national representative in theuropean Distributed System of Scientific_Collections
(DISSCQ consortium and leads the Greek consortium. At the same time, the HCMR is the
country's representative in tB®iropean research infrastructure LifeWatch ERIC, also

a member of ESFRI, which collaborates with DiSSCo and which develops tools and services
for the managment and communication of mulavel biodiversity monitoring data, while
providing access tourHPC. As regards the mainstream biodiversity approaches in modern
biology, HCMR patrticipates in the Biodiversity Focus GrougbfiXIR EU (ESFRI) , and
coordimates in its Greek node the support of marine biodiversity neBas.coordination
between these key infrastructures, in whMRHMC and HCMR participate, places the
country at the European forefront of biodiversity recording, mapping and monitditrege

are necessary conditions farational policy planning, decisiemaking and sustainable
development of the country, while supportergdimplemening of European policies.
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As a strategy for the development of IMBBC, it was sought, among others, to dperate
Institute as a research infrastructure open to other research centers and universstiess.
the reason for the creation of the CMBR RIRecent integration intdEuropean
infrastructures and programs (AQUAEXCEL, EMBRC, EMBRIC, ASSEMBLE
PLUS) ensurs a continuous flow of researchers from abroad, hosting research, attracting
collaborations, and projecting the Institute into an international environriietMBBC
has now strong relationships witlifeWatch ERIC from the time Dr.C. Arvanitidis (a
Pemanent Researcher of IMBB®@jas elected as the CEO of the ERIChrough this
connection, IMBBC hasa great number ajptions to participaten organizations, projects
and initiatives as either an independent partner or Third Lead Partner (PaRicipdion

in Genomic Observatorgrojects such as EOSC Future wobhlave beerunthinkable for
IMBBC without its collaboration with ERICs such afeWatch and European Marine
Biological Resource Centr(EMBRC). The EMBRC RI, https://www.embrc.e)/and
ASSEMBLE Plus (http://www.assembleplus.guprojects constitutetwo of the most
strategic alliances of the institute Through these collaborationd/BBC hasbeenas a
well-known and respected marine research institutes in Eurlge, these collaborations
are promoting the involvement of IMBBC in research propodslsre specifically, the e
infrastructure group of EMBRC hosts monthly meetings whew ways to promote and
further enhance this collaboration are being discudseaddition, the LifeWatch ERIC RI,
acts as an interlink between EMBRC and other EuropeanaRts in many cases this
strengthens the role of IMBBCFurthermore, through ¢hcollaboration with EMBRE
ERIC, IMBBC implements and manages the EMBRC genomic observatory, the European
Marine Omic Biodiversity Observation Network (EMO BONJyhe EMO BON is a core
project of the EMBRC that focuses on studying coastal biodiversitheitong term.

Our institute is als@a partner node oBiolmaging-GR, which is a distributed research
infrastructure for opeaccess, higiend biological imaging providing a range of imaging
methods tomany scientists inresearch institutes iGreece and nghboring countries
(https://bicimaging.gr/index.php/en/partneny).

A‘ Interaction with other Research
Infrastructures

European Research

infrastructures-ERIC H2020 Trans National
EMBRC Access projects

National Research
Infrastructures (RI) and

and associated \ASSEMBLE

European Rls

BCNR
#1 plus
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Another successfuland long-term collaborations with the Flanders Marine Institute

(VLIZ) , in the framework of Data Management practices (curation and submis8®an
example, IMBBC along with VLIZAnd the Istituto Nazionale di Oceanografia e di Geofisica
Sperimentale (OGS) hawarganizeda handson workshopin 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 projgtitps://www.emodnebiology.eu/news?p=show&id=84p5

Drs. D. Tsaparis, Dr.P. Kasapidisand G.Kotoulas of IMBBC collaborate with the
Molecular Ecology & Conservation Genetics Lab of thaversity 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 alshieved in the
context of this collaboratignresulting in publication of the resulisa peerreviewed
journals Furthermore, Dr. Tsaparis collaborates with Prof. Stelios Katsanevakis
(University of the Aegean, Department of Marine Sciencgdor the stug of marine
invasive species and their impact on Mediterranean marine ecosystems, resulting so far, in
one common publicationDr. A. Antoniou collaboration with th#&lolecular Systematics
Laboratory of NHMC, UoC (Prof. Nikos Poulakakis) permits expertisxchange in the

fields of phylogenomics, population genomics, adaptation and hybridizatanessthg
interesting evolutionary questions inspired by a wide range of natural systéms.
collaboration has produced many publicatiding of themfrom 2018up to date.

Members of the Functional Genomics research direclonGjoti, A. Magoulas& G.
Kotoulas) have establishectallaborationfor the omic study of mycoremediation with the
IndBioCat tean{Prof. Evangelos Topakas) of t&éemical Engineering School at NTUA

since 2019. Dr. A. Gioti has been csupervising the NTUA PhD candidate Romanos
Siaperas in bioinformatics, and G. Kotoulasaisnember of his PhD committeeThe
collaboration has provided so far two publications and one oral presentation by R. Siaperas
in an internatioal event.

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

Link: https://www.iucn.org/news/mediterraneo/201911/madorservatiorexpertsmeet
preparelstredlist-assessmergpongesnediterranean

Moreover, DrsT. Dailianis andv. Gerovasileiou participate ime panel of experts of the
FAO GFCM Regional Research Programmeon the coordination of research regarding
the endangered Mediterranean red c@arallium rubrum launched in 2020.

The HCMR participates in the European Scientific Diving Panel (ESDP,
http://ssd.imbe.}; 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 Ms. W. Plaiti
participate to the regular meetings of the panel representing Greece.

IMBBC is an &tive member and eohair of theOcean Literacy Working Group of the
European Global Ocean ObservingSystem (EuroGOOS) which has launched a long
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term UN Ocean Science Decade Actrogramnot only to support, but also to promote
Ocean Literacy(OL) and thus to bring considerable added value to achieving the seven
societal outcomes for sustainabilitysaciety, reaching out specifically to polidgcision

makers, NGOs, scientists, interested stakeholders and more generally to the public at large.
Collaboration with th&uropean Marine Science Educators Association (EMSEA) and

the Department of Primary Education, Democritus University of Thrace brings
considerable expertise in Ocean Literastile we have been heavily involved both in
activities and publications regarding the development of the adaptation of OL principles and
concepts to the specificiis of the Mediterranean Sethe Mediterranean Sea, an important
global biodiversity hotspot, has been described as being under siege due to multiple human
pressuresOcean Literacy should be established across all Mediterranean countries in order
to pregparethefuture generations of Mediterranean dieerate citizens.

IMBBC has been involvedrom its creationin teaching at both undgraduateand
postgraduate levels in collaboratiomith various Greekand EuropeanUniversities
Cooperation with th@&iology Department (UoC)has been especially developed, both in
their undergraduate and pagtiduate programsThis is in the form of support of teaching
offered by IMBBC researchers ithe (a) ERASMUS Mundus (ERASMUS +) Joint
Master Degree fiAguaCulture, Environment and Societyo, (b) postgraduate inter
institutionalprogramiEnvironmental Biology - Management of Terrestrial and Marine
Biological Resources, (c) postgraduate program fiBioinformaticsd . Regardingthe
ERASMUS MundusJoint Master DegreACES, 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 supergfsgtgdents 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 cdecturing undergraduates of the Biology Department of the
UoC in the course ornComputationalMethods Furthermore, recerdontacts with French
Engineering schools have directed many high level and motivated students to turn to HCMR
to perform their Emonth end of studies training periodMBBC has also been hosting
quarterly research project®dtations) of postgraduate gnm@ams of the Department of
Biology, providing scholarships to doctoral candidates, hosting the annual workshop on the
progress of postgraduate students and doctoral candidate# erddition, we participate

in the organization of talks at tHedrwinian Mondays, which is open to the general public

and is hostethy the Museum of Natural History of Crete (MNHC).

Finally, IMBBC organizes and lectures inEairopean Molecular Biology Organization
(EMBO) advanced course in training postgraduate students;0®es and faculty on
computational molecular evolution since 200@KE course). A long term collaboration
has also been achieved on delivering the same course undgvélitbme Trust and the
European Bioinformatics Institute (EBI) since 2011 (CoME,
https://coursesandconferences.wellcomeconnectingsciegeyent/computational
molecularevolution20190513/
https://coursesandconferences.wellcomeconnectingscience.org/event/comabtatio
molecularevolution20220718).

The involvement of IMBBGn these series of advanced counsexssides early-career stage
researchergraining andwith the theoretical knowledge and practical skills to carry out
molecular evolutionary analyses on sexce dataoffering a unique opportunity for direct
interaction with some of the woHeading scientists and authors of famous analysis tools
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in Evolutionary Bioinformatics This series of courses cover itiemand for such training,
which is growingasthes e quenc e
insights that can be gained from phylogenetic and molecular evolutionary techangles
provides a stable hub on computational molecular eeoiutraining in Greece and the
Eastern Mediterranean, increasing its visibility and research potential

3.6 Scientific exchanges and collaborations

dat abases

and

researche

- Describe the regular scientific exchange activities within the Institute during the period
(i.e. Internal Semiars, Horizontal Thematic Seminars, Retreats, Invited Speaker
Lectures, others). Provide a list of Invited Speakersveb 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 (se@able belowfor a complete list).This activity has leda a total of 7 talks for

2018 (October to the end of the year) and 19 for 2019.@¥ID 19 pandemic has
dramatically impacted this activity of the institute slowing down this effdgpecially in

2020 out of the 5 talks in total, 4 took place untillgdtarch when the first locklown of

the country was initiatedin 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
countryos

cases eand

restri

cti

on

measur

Although the pandemic has impacted remarkably this important activity of the institute, at
the same time it pushed towards using web tools for scientific interaceansZ¢om,
Microsoft Teams, etc.) enabling the interaction with researchers frerstbek Diaspora.

This has led to the invitation of talented young researchers from the Greek Diaspgora (
Dr. Constantina Theofanopoulou from Rockefeller University, NYj that were attended

not only from IMBBC but also from other reseadntersand universities across Goee

Date Speaker Title Category
Transcriptomic approach to environmentally Visitin
16/12/21 | Ivana Buselic | friendly farming of European sea bass in the 9
L . ; . researcher
Adriatic Sea using alternative protein sources
Fundamental pathways in metazoans: unexplore Visitin
29/9/21 | Valeria Di Dato| pathways in diatoms. New fréars in genomics of 9
: , . researcher
marine micreorganisms
Assessing herbivory in a global change era: Link Visitin
16/9/21 | Xavier Buifiuel | behavioral interactions to ecosystem function in { 9
: researcher
Mediterranean Sea
The investigation of seagrass holobiont across Visitin
27/7/21 | Chiara Conte | different seagrass species and environmental 9
o researcher
conditions
Vassia . : : . : Visiting
15/7/21 Koutsouveli Physiological and evolutionary questions in spon researcher
79
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. . . : . Visiting
14/7/21 | Costas Billis Usingtranscriptomics data in Ensembl
researcher
Constantina Universal nomenclature for oxytoewasotocin Visitin
13/7/21 | Theofanopoulo| ligands and receptors: insights on whole genomg 9
o : researcher
u duplication scenarios
Macrofauna Inhabiting Massive Demosponges fr Visitin
30/6/21 | Liron Goren Shallow and Mesophotic Habitats Along the Israd 9
: researcher
Mediterranean Coast
4/6/21 Giorgi_o . Stable isotope analysis in trophic ecology Visiting
Mancinelli researcher
Gioraio Caught in the middle: the invasive portunids Visitin
1/6/21 gio Callinectes sapiduandPortunus segnis the 9
Mancinelli : researcher
Mediterranean Sea
Miguel The emerging role of biocinformatics in Visiting
28/7/20 , . . :
Desmarais environmental engineering researcher
Jorune Shell Palaeoproteomiedrom biomineralization to Visiting
5/3/20 Sakalauskaite gﬂzlrlictenzatlon of fossil proteins in archaeologig researcher
19/2/20 Vasilis ._ .| Looking for the origin of vertebrate senses Visiting
Papadogiannis researcher
14/2/20 Dimitra I ntroduction to the c¢o Visiting
Mavraki researcher
6/2/20 Eotis Tsetsos Ut|||z_|ng hu_man genomic Qata to gain insights on| Visiting
medical traits and population history researcher
13/12/19 Vasilis Shedding | ight on the |Visitng
Gerovasileiou | Mediterranean Sea researcher
Control of reproduction in the grey mulléflggil Visitin
6/12/19 | Sandra Ramos| cephalu} based on the use of recombinant 9
: researcher
gonadotropin hormones
Elisavet Molecular characterization and annotation of Visitin
5/12/19 o paralogous and orthologous geneteieost early 9
Kaitetzidou researcher
developmental stages
PREGO (Proceggnvironmeritorganism): building
Evangelos a knowledge base associating the different types Visitin
29/11/19 | Pafilis & Haris | ecosystems with the microorganisms ticentain 9

researcher
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22/11/19 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 . : I )
Georgieva fish parasites in the Mediterranean Sea researcher
Erancisco Comparing benthic communities between artificid Visitin
25/10/19 Sedano structures and natural hard habitats. Crete and researgt’:her
Algeciras Bay(Spain) as case studies.
Federica Ascidians hunters: integrated taxonomy unveils Visitin
18/10/19 Montesanto invasive and cryptic ascidians (Ascidiacea, resear%her
Tunicata) within the Mediterranean Sea and bey
Jonathan (Yoni] Do Lessepsian invasives impact indigenous fish | Visiting
16/10/19 "
Belmaker communities? researcher
Investigating the seagrass microbiome of
9/10/19 | Chiara conte | Monospecific and mixed meadows: a study of the Visiting
potential seagrass holobiamisponsiveness to the | researcher
ecological competition
27/9/19 llias Integration of global amplicon sequence data, a { Visiting
Lagkouvardos | towards estimation of global microbial diversity | researcher
19/9/19 Annekatrin Distribution and ecology of (alien) benthic Visiting
Enge foraminifera in shallowwvater habitats of Crete researcher
: S IMBBC
13/9/19 | Fred Verret RNA silencing in diatoms (RADIGHFRI)
researcher
Cibele de Local adaptation in habitatsxder 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 migrarl IMBBC
12/7/19 .. . : .
Kasapidis Siganus rivulatugndS. luridus researcher
Matej Demonstration of a bioinformatics pipeline for Visiting
21/6/19 : ) ;
Medvecky bioprocessoriented targeted proteomics researcher
Sébastien Exotic herbivorous fish in Mediterranean Visitin
15/6/19 Iy ecosystems: biological causes and ecological 9
Villéger o . researcher
consequences of an ongoing invasion
81
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Anna Maitz& | Impact ofHalophila stipulacean the availability of Visitin
31/5/19 [ Kimani Kitson | benthic diatoms, an important food source for resear%her
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-hke_ prostaglapdms in marine mlcroglgge Visiting
(Eicosanoid metabolites Bkeletonema marinpi | researcher
30/10/18 LauraNunez [AUnus pro omni bus, o mnl Visiting
Pons Symbiosis for health, stress and disease researcher
26/10/18 | James Morris Offshore mollus_c aquaculture_z: its potent_lal Visiting
ecosystem services and environmental impacts | researcher
Imants (Monty) | DeepSea FishesDiscovery, Evolution and Visiting
17/10/18 . o
G. Priede Exploitation researcher
- Sustainable and higéfficient production of L
16/10/18 Christian Tetraselmis suecicas innovative product with hig Visiting
Galasso . : . researcher
biological value for cosmeceutical market
Cement protein genes in stalkealnacles offer Visitin
12/10/18 | IsabelCunha |i nsi ghts into the comp 9
. . researcher
adhesion mechanisms
4/10/18 Gloriana Identification of Gilthead seabream chitinase gen Visiting
Cardinaletti and effect of insect meal diet on fish welfare stat{ researcher
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- Describe the means of promoting collaboratidmstween 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 I 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 InsifttH&MR. A
General Assembly is organized onaeyear, with brief presentations of all researchers
(permanent, collaborating, postdocs &dD candidates)The objective is to let all the staff

know of the capabilities of the different laboratories in terms of facilities, equipment and
analytical techiques.

Secondly, when a new article is publishedalygsearcher from IMBBC, an announcement

is sentby email to all staffresearchers and technicians) together with the pdf file, in order
to (a) acknowledge the achievement of the authors and (b) nmekenkto the whole
institute of the type of work undertaken, technique used and equipment available. This helps
in making researchers think about wdlgat they can take advantage of the expertise and
equipment used by theiblleaguesnd fosters the créan of collaborative work.

Also, when a researcher is planning to prepare or participate in a proposalistiae
requirement to submit to the director a brief description of the propa8dbrm, below)
with basic information about the _ £,
scope and partners of the proposp:™

The purpose of this A0 form

submission is mainly to give the ™

Opportunltyto the dlreCtor to SUggeSf Intention for Proposal submission

potential partners fromwithin the Date: _ 14-02-2022_

|nSt|tUte (bUt alSO among the Other T entative title of Proposal: Environmental friendly functional Coatings

tWo |nSt|tute$’ that Would enhance for Marine applications: effCoat-M

the CO”abOfatlon between o Proposal Call (or URL): HORIZON-CLA-2022-TWIN-TRANSITION-
01-02: Products with complex functional

researchers and may enhance the e

competitiveness of the proposal. DWE Naueof Principal investigator from | Ereve Sapporoiion

to his position and his involvement i e
. ‘oordinator (Organization / Person): olyseale GmbH & Co. KG, Dr. Christoph
the Board of Directors of HCMR andl """ pesany | Pobesle Gmii & Co. KG. br. Chos

Baum

his interactions with the other iNStitUte suimision dcadiine: 3003202
directors, the IMBBC director has g B , B
Short description of project (max 100 AéZeig):

ﬁ b I S r d @ y e \ I e w O c I:\\'llhin 1l|¥ cfln:-lt-a project g [{llcldIcipl uune.un. ?Ililgl vl ll.t\flﬂp new coating
eXpertlse and aCthltleS that occdr 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 Instltute 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 fo||owing page’ therare some 2. Investigation of metabolic functions using RNAseq
examples of collaborationsetween | wou icam trommisse

the two Research Groups oOf| [4a [~Name r A/A [ Name
IMBBC, the Marine Biology & | & e ssmein: =
Biotechnology I1B&B) ard the | i liiili 1
Aquaculture  QAQUA) Research
Groups

Partners from other institutes or organizations

A/A Name Specialty | Institute/organization
1
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IMBBC'sHPCfacility (http://hpc.hcmr.gr) is a unit that supports research across the broad
spectrum of marine biology, with a focus on frandel, marine organissequence analysis

and biodiversity studieBy ensuring hardware and software (and subsequent data analysis)
performs uninterruptedly and in an orchestrated resealrasngmannerthe HPC facility
supports projects within both the MB&B and AQUA ResearchGroups. The HPC
impactis evident from the fact th&l out of the 92 IMBBC projects of the 2008021
period {.e.23%), received computational analysis support by the HPC facésylting so

far to12 out of the 90 IMBBC publicationsr 13,3%. A detailed listing of all IMBBC HPC
supported publications is available laittps://hpc.hcmr.gr/publications

The Reproduction and Physiology laboratofyQ(UA, Dr. C.C. Mylonas) has initiated a
new area of remarch with the Functional and Comparative Genoteas(VB&B , Dr. E.
Sarropoulou), in the area of epigenetics in fish reproductidns collaboratiorbeganin
2018 in the framework of an EU H2020nded progren (MedAlID). Another collaboration
was with the laboratory of Bioanalysis and Biotechnologf3&B , Dr. E. Mandalakij
that resulted in the development of a new LC,-MS method for the analysis of aiteuof
steroid hormones related to stress and reproductive physiology in fish (2GR
programme, NEWTECHAQUA).

The laboratory of Fish BehavioAQUA, Dr. |. Papadakis) has initiated a new area of
research with the Functional and Comparative Genonézsn (MB&B, Dr. E.
Sarropoulou), in the area of study of fish visi@dmother collaboration is with the laboratory
of Bioimaging (VIB&B , Keklikloglou, N.), which resulted in the improvement of the
method that had been developed for the analydiseafigestive system in fish larvae.

The Laboratory ofNutrition and Biochemistr(AQUA, Dr. E. Fountoulaki and Dr. I.
Nengas) is involved in three reseaprogramswith MB&B . The collaboration is within
the framework of one EU H20Z0nded program (FutureEUAquavith the Genetics &
Molecular BiotechnologyLaboratory(MB&B , Dr. C. Tsiggenopoulos) and two ESPA,
EPALTH program with the Functional and Comparative Genoteas(MB&B , Dr. E.
Sarropoulou) an@ioanalysis andBiotechnologylaboratory(MB&B , Dr. M. Mandalakis).

Dr. JB. Kristoffersen(MB&B ) is working with the PhD student Mi$8.C. Cascaranof

the Fish Health laboratory laboratory (AQUA, Dr. P. Katharios)on the genomic
characterization dEpitheliocystis This collaboratiorbegann 2018whereMiss Cascarano
was trained in the construction and sequencing of genome libaarpest of her PhD thesis

on fiEpitheliocystisdisease in fish, epidemiology, pathology and genomic characterization
of the causative agentso.

The Fish Healthlaboratory AQUA, Dr. P. Katharios) has initiated a new aref research

with the Bioanalysis and Biotechnology tabtory (MB&B , Dr. E. Mandalakis) that has
resulted in the development of new method@ofitro analysis of antibacterial effects of
various substances/organisms including bacteriophages and essential oils of aromatic plants.
Another collaboration is with the Functional and Comparative GendeaoyMB&B |, Dr.

E. Sarropoulou) and has resulted ia tenomic sequencing of microorganisms of interest
including pathogenic bacteria and bacteriophag®@sally, there is an active collaboration
with the Bioimaging Unit {1B&B , Mrs. N. Keklikoglou), which has resulted in the
development of new methods fhietimaging of parasites and fish disease lesions using the
micro-CT equipment together with other bioimaging and microscopy tooRhis
collaborationbeganin 2018 in the framework of the project MOUNT (MIS 5002470),
through the Operational Programme "CGumatitiveness, Entrepreneurship dndovation”
(NSRF 20122020) and cdinanced by Greece and the European Union (European Regional
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Development Fund)A collaboration betweebr. Christina Pavlioud{iMB&B ) andDr. P.
Katharios(AQUA) started in August 2018nd had as a research goal the investigation of
the mass mortality event #finna nobilis populations while in 2020 they collaborated
regarding therivestigation of Systemic Granulomatosis in cultured meagre, using clinical
metagenomics

TheFish HealtHaboratory(AQUA, Dr. M. Henry) has initiated a new area of research with
the Functional and Comparative Genomaam((MB&B , Dr. E. Sarropoulou), in the area

of the regulation of immune gene expression through the use of miRNsscollaboration
beganin 2021 with the design of a PeBbctoral project submitted tthe Hellenic
Foundation for Researdh Innovation(HFRI or A s £ il Breek)(FishCellBoost).Dr.

M. Henryalso collaborated witbr. E. Mandalakis, E. & DrC. TsigenopoulogMB&B )

to perform immunological analyses on fresh samples collected from experiments run in the
fish rearing facilities of thQUALABS in Crete.

The Production Technology teaf®QUA Dr. N. Papandroulakis) has initiated in 2019 a
collaboration withDr. T. Dalianis andDr. E. Mandalakis(MB&B ) for the use of sponges
as a secondary species of culture mIMTA concept. This resulted in a collaboration
within the HFRHunded projects SPINAQUA and MACCIMO, with the first targeting the
evaluation of integrated aquaculture with spongesbforemediation and bioproductipn
and a recent publication provided in the list oicées below.The collaboration has resulted
in the deployment of an exper i nPdatrietpén s pong
aquaculture facilityand its monitoring for the past 2 years, as well asittnexperiments
investigating sponge bioremedati capacity. The Production Technology teahmasalso
initiated a collaboration witbr. C. Tsigenopoulos anDr. E. SarropouloyMB&B ) for the
genetic implication in the performance of rearish speciesthrough two projects
(PERFORMFI$ andAMBERJACK)

Dr. F. Verret F (MB&B ) provides diatom species active culturegi.e. Phaeodactylum
tricornutum) to Dr. N. Papandroulakis\QUA) for microalga antifouling experiments.

The Functional and Comparativ&éenomicsteam (MB&B , Dr. C. Tsigenopoulos) has
continued fruitful collaborations with fellow researches fra@UA and more specifically
with Drs. C.C. Mylonas and N. Papandoulakis for European sea in@sgre, and greater
amberjack genetic studiaspart of nationaind EUfunded projectsas wellason different
sparid species Collaboration also exists with other researchers@E A, namely Dr.G.
Rigos for parasite genomics, abdl. I. Nengas for Genomby-Feed selection breeding
experiments.

Dr. A. Sterioti is a PermaneResearcher of IMBBCAQUA) and at the same time she is
the head Aquariologist for th€retaquarium As such she hascollaborations with both
AQUA andMBé&B .

List of articles resulting from collaborationsbetween the Research GroupsIB&B and
AQUA of IMBBC for the reporting period (20182020):

1. Anastasiou, T.l., Mandalakis, M., Krigas, N., Vézignol, T., Lazari, D., Katharios, P.,
Dailianis, T., Antonopoulou, E., 2019. Comparative Evaluation of Essent&froih
MedicinalAromatic Plants of Greece: Chemical Composition, Antioxidant Capacity
and Antimicrobial Activity against Bacterial Fish Pathogens. Molecules 25, 148.
https://doi.org/10.3390/mole®@825010148
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2. 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

3. Katharios, P., Varvarigos, P., Keklikoglou, K., Ruetten, M., Sojan, J., Akter, M.,
Cascarano, M.CTsertou, M.1., 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) akasites & Vectors 13, 27.
https://doi.org/10.1186/s130R0-3888 7

4. Kokkari, C., Sarropoulou, E., Bastias, R., Mandalakis, M., Katharios, P., 2018.
Isolation and characterization of a novel baofgrage infecting Vibrio alginolyticus.
Archives of Microbiology 200, 707718. https://doi.org/10.1007/s002038-1480
8Koutsouveli, V., Manousaki, T., Riesgo, A., Lagnel, J., Kollias, S., Tsigenopoulos,
C.S., Arvanitidis, C., Dounas, C., Magoulas, A.,|Rais, 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, 786https://doi.org/10.3389/fmars.2019.00786

5. 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 Rearinguflgean Seabass Larvae
(Dicentrarchus labrax L.). Microorganisms 9, 128.
https://doi.org/10.3390/microorganisms9010128

6. Mandalakis, M., Anastasiou, T.l., Martou, N., Keisaris, S., GreveniotjXatharios,

P., Lazari, D., Krigas, N., Antonopoulou, E., 2021. Antibacterial Effects of Essential
Oils of Seven Medicinahromatic Plants Against the Fish Pathogen Aeromonas
veronii bv. sobria: To Blend or Not to Blend? Molecules 26, 2731.
https://doi.org/10.3390/molecules26092731

7. Mladineo, I., 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

8. Ml adi neo, I ., Hrabar, J., Vidjak, O., Bol
M.C., Keklikoglou, K., Volpatti, D., Beraldo, P., 2020. Hgstrasite interaction
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- Describe the means of promoting interdisciplinary collaboratieits Groups of other
Institutes of the Center or Pdner organizations Provide a list of publications
resulting from such collaborations.

Beginning in 2021, an effort has been initiated to dev@élogmatic Groups betweerthe
three institutes of HCMR. The objective of these groups is to bring togetheoartinate

the activities of the institutes in a specific area that is of interest to the researchers, from a
complementary point of view. For example, theaaok Aquaculture is of interest to all
three institutes from a different perspectiveiMBBC is involved with the methods of
producing fish in culturethe I0-HCMR is involved in studying the interactions of
aquaculture and the environment, while lRBRIW-HCMR is interested in the relations
between fisheries and aquaculture, and the managememnohonresources. Other
Thematic groups includ8iodiversity and Climate Changes, which again are areas of
interest to all three institutes. The Thema&mup will consist of one member (and a
substitute) from each institute

Following is a list ofcollaborations of IMBBC researchers with the other two institutes of
HCMR or some fipar t nearpartoer grganizatior twe defire can A 'S
organization with which we maintain long term formak.(with MOUS) or informal

relations in submitting mposas$ together, carry out joint research projects even in the
absence of direct funding, exchange techniques and share laboratoriége elso include

the collaboration we have with the Aquariology team of the CretaquafiwmAspasia

Sterioti, whois a Permanent Researcher of IMBBC, 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 repoin (AQUA, Dr. C.C. Mylonas)nd

larval rearing ontogenyAQUA, Dr. |. Papadakis)startingin 2019. The collaboration
beganwith exchange visits ofMBBC researchers, and of DMatthew Wiley, a joint
publication of a review article, and more recendlith the signing of a subcontracting
agreement in the area of larval rearing and early ontogeig. partnership has created an
opportunityfor IMBBC to disseminate its expertise to an important institute in NZ, and to
promote its reputation around tverld. 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 (Br Keitaro Kato and Goro Yoshizaki) for a mini symposium.

Another collaboration has also beestablished betweelMBBC and the Institute of
International Marine Centr¢lMC Sardinia, Italy developing reproductive maturation
methods AQUA, Dr. C.C. Mylonas) anthrval rearing protocolAQUA, Dr. I. Papadakis)

in species with aquaculture intereSince 2020, Dr. C.C. Mylonas is an official member of

the Scientific Committe®f the IMC, whichplays a role in promoting the Foundation's
activities in national and international scientific venues; it also has a consultancy and
referencefunction for the Director and the Management Committee, in relation to the
development of the program lines and annual activity prog&urfar, two researchers from

IMC have spent time at HCMR and were trained in relevant methods and techniques, and
theresearchers from HCMR have given seminars in a special workshop organized by ICM.

The Fish Nutrition and Feeding teafpQUA, Dr. E. Fountoulaki and Dr. I. Nengas) has
initiated a collaboration with tH&BRIW-HCMR, in the framework of an ESPA, EPALTH
reseach project andvith Dr. P. Karachle on the utilization of invasive species as fishmeal
for aquaculture feeds.
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The Nutrition andBiochemistry laboratoryAQUA) has initiated a collaboration with the

Dr. A. Machias and Dr. K Tsagarakis from IMBRMICMR within the frame of
VIOAXIOPOIO Project with the objective of using the fishery discards as fish meal sources
for aquafeeds Anothercollaborationinvolvesthe Universita degli Studi di Torino, Italy,
UNITO, Department of Agricultural, Forest and Food Sognas well of the Biological
Department, Aristotelian University, Greece to investigate the use of insect meal in
aquafeedsOut of this collaboration a few scientific papers were published

The Fish Health teanfAQUA, Dr. P. Katharios) has initiated a collaboration with.
Paraskevi Pitta of the I10-HCMR and through the project AQUACOSM
(https://www.aquacosm.gu The collaboration is on the effect of antibiotics used in
aquaculture on the microbial trophic networks in the MediterraneanT®edgeamhas also
along-termcollaboration with the University of Copenhagen (Prof. Mathias Middelboe) in
the area of phagmicrobiology and phage therapylhis collaboration involves common
research projects (Aquaphalj@rie Curie IRSES 2010, ProAgizanish National
Program, etg, butinvolvesstaff exchanges and common supervision of PhD students (Dr.
Panos Kalatzis)

The Pilot net pen aquaculture facilitfAQUA Dr. N. Papandroulakis) has initiated a
collaboration with thdO-HCMR (Dr. V. Pitta) on concepts dfintegratedMultitrophic
AquaculturgIMTA) providing thesea cageas testing ground.

Dr. K. Grigorakis,headof the SensoryL ab (AQUA) hasinitiated a collaborationwith the
IMBRIW-HCMR with two joint researclprojects(4Alien andFRESQQ. Thefirst project
is in orderto examinethe quality of wild invasivefish speciesn Greekwaters. Thesecond
collaborationis alsojoint with FORTH (Crete)and University of Patrasjn orderto invent
andimplementa rapid non-destructiveseafoodireshnessnethod(FRESQO). Dr. Kriton

Grigorakishasa long-termcollaborationwith University of WestAttika, thatcoveredtwo

EU projectperiodsand working togetheroutsidea researchprojectwithin the framesof

FTET visualizationanddevelopmen{seelP andPatentsection).

The Bioanalysis and Biotaoology lab (MB&B , Dr M. Mandalakis)has initiated a
collaboration with thdMBRIW-HCMR for the assessment dafagocephalus sceleratus
toxicity in the Greek seas and the valorization of its biomass.informal collaboration
beganin 2017 and this was furér consolidated in 2019 through the joint research project
LIONHARE, which was funded by the Fisheries and Maritime Operational Prograri 2014
2020 of the Greek Ministry of Agricultural Development and FooAnother tight
collaboration was initiated witthe I0O-HCMR to facilitate thequantitative assessmeatd
taxonomic classification ophytoplankton in the marine environment, as well as in
mesocosm  experiments, through the analysis of carotenoids/chlorophylls
(chemotaxonomy)

Dr. Aglaia (Cilia) Antoniou of theGenetics & Molecular Biotechnology latadory
(MB&B ) has initiated a new ared research wittMr. Vasilis Valavanisthe head of GIS

and Remote Sensing laboratory of the IMBRMZMR, in the interdisciplinary framework

of seascape genomic3hey have been involved in the submission of two HFRI proposals

in calls for PosDocs (ASSH in 2020 and GRECE 2019)Furthermore, through the
collaboration oDr. A. Antoniou with theMolecular Systematics Laboratory of NHMC,

UoC (Prof. Nikos Poulakakis), expertise exchange in the fields of phylogenomics,
population genomics, adaptation andbhglization 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, thePopulationGenetics & Phylogeographygam (IB&B , Dr. C. Tsigenopalos &

Dr. D. Tsaparis) has initiated a collaboration with the IMBRNMZMR (Dr. M.
Stoumboudi, Dr. Kalogianni, Dr. Barbieri) for studying plylogeography and conservation
genetics of freshwater ichthyofauna of Greelceaddition, a new collaboration wibr. G.
Tserpesand Dr. N. Peristeraki was established for monitoring marine invasive species in
the Greek Seas Another collaborationregardsresearch on mesopelagic fisbBr( K.
Tsangarakis) systematjcgnd onewith thelO-HCMR to study invasivéHalophia species

(Dr. E. Apostolaki).

The Genetics and Molecular Biotechnology 1aiB&B , Dr. P. Kasapidis) has initiated a
collaboration with thelO-HCMR in terms of the PhCDissertationof loulia Santi on
AEukaryotic microbial plankton and fnhetri ent
work focused on plankton biodiversity and ecology that was studied using different
techniques. Another collaboration involving the two partiesasv within the research

i nfrastructure project nCentre for the st
Bi ol ogical R e sWeuwworked wgethe® WMtBRPartaskevi (Vivi) PittglO-

HCMR), Scientists to upgrade the mesocosm infrastructure ¢1G™R and conducted a
mesocosm experiment to decipher relationships among plankton groups.

Dr. E. ChatzinikolaoMB&B ) is currently collaborating witMr. Manolis NtoumaglO-

HCMR) in the implementation of the H2020 project NAUTILOS (budget IMBBC =
264.1880 | O = 631. 688 U)-CyprusdorojechSocioCoast ¢budgee g G
|l MBBC = 86.720 u, 1 O = 50.613 u0).

A collaboration of Dr.T. Dailianis (VIB&B ) with Dr. Maria Salomidi IO-HCMR) exists

in the framework of the EU SeasERA project CIGESMED targethre study of the
endemic Mediterranean coralligenous habitaBurthermore, Dr. Dailianis collaborates
with Dr. Chris Smith IMBRIW) in the framework of the EU H2020 project MERCES
targeting marine ecosystem restoration.

The Marine Ecology & Biodiversily lab (MB&B , Dr. P. Koulouri) has initiateda
collaboration with the IMBRIWHCMR for different studies concerning environmental
impact assessments and integrated coastal zone manag&mekdb has also collaborated
with the IO and IMBRIW in the framework of the Strategic Action Programme for the
conservation of Biological DiversifSAP BIO) in the Mediterranean Regiofhe lab has

also collaborated with the two other HCMR institutes and the Cretaquarium for Ocean
Literacy research and activities (ERASMUS+ projecthe lab hasalso initiated a
collaboration with Dr. N. Lampadauioof the IGHCMR during theMSc Thesisof K.
Keklikoglou. This work was related with the testing of three different hard bottom samplers
for macre and meiobenthic assemblagéihe collaboratiorbeganin 2013 and a research
articlewaspublished in 2018.

Finally, the collaboration between the Marine Ecology & Biodiversity Latis&B , Dr.

V. Gerovasileiou) and the IMBRIVACMR in the frame ofthe Hellenic Network on
Aquatic Invasive Species (ELNAIS), the Marine Strategy Framework Directive (MSFD)
and DEEPEATMED project gave a number of papers on-mahigenous and deepater
biodiversity in the Greek Seas.

The Environmental Microbiology La@/B&B , Dr. P. Polymenakou)as collaborated with
thelO-HCMR (Dr. E. Apostolaki) in the field of ocean acidification@this produced one
peerreviewed publication in Marine Environmental Research.

ThelIMBBC's HPC(MB&B ) facility supports projestofthelO-HCMR andtheIMBRIW -
HCMR. In order to accomplish thaa close collaboration witexists withDr. Georgios

Institute self-evaluation 20182021 90



L

= i MBBC

E & KE®@E

Petihakis, Dr. Paraskevi (Vivi) Pitta, Dr. Eugenia Apostolaki-HOMR), and Dr.
Marianna Giannoulaki, and Dr. Maria Stoumbo(tiBRIW-HCMR) exists The latter
involves a broad range of topirtem zooplankton automated image analysis, wagical
modelingandgenomics sequence analysgeyond HCMR, the HPC unit has been offering
support to a number of IMBBC collaborators, includirgmong others Dr. Kriton
Kalantidis (IMBB-FORTH, Demrtment of Biology, UoC), Dr. Evangelos Topakas
(National Technical Uni of Athens), as well as visiigers from Oran UniversifAlgeria),
University of Padovaltaly), IRTA Sant Carles de la Rapita (Catalynya, Spand
University of GotebordSwedei.

List of articles resulting from collaborations between theinstitutes of HCMR or other
Partner organizations for the reporting period (20182020):

1. Alexi, N., Kogiannou, D., Oikonomopoulou, I., Kalogeropoulos, N., Byrne, D.V.,
Grigorakis, K., 2019. Culinary preparation effects on lipid and sensory quility o
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 feedibghaviorof two gastropod species. Medit.
Mar. Sci. 20, 669%ttps://doi.org/10L2681/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 segu@hzalas &

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. Scihttps://doi.org/10.1268ims.14917

6. Corriero, A., Wylie, M.J., Nyuji, M., Zupa, P., Mylonas, C.C., 2021. Reproduction of
greater amberjackSgriola dumerill and other members of the family Carangidae.
Rev. Aquacult., 2021,-35.

7. Christidis, G., Mandalakis, M., Anastasiou, Tliserpes, 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, 896https://doi.org/10.3390/toxins13120896

8. ¢Cinar, M. E. , F®ral, J., Arvanitidis, C.,
Dojan, A., Gerovasileiou, V., Evcen, A.,
Bakir, K., N a | t;®.aSalomidi, MMSapound,ar, Acil,1ISe t
Dimitriadis, C., Koutsoubas, D. Derddiat aj an,

D., Onen, S., Ozgen, O., Turkci, N., Kirkim, F., Onen, M., 2020. Coralligenous
assemblages along their geographical distrutl esting of concepts and
implications for management. Aquatic Conserv: Mar Freshw Ecosyst 30, 158
https://doi.org/10.1002/agc.3365

9. Dalilianis, T., Smith, C.J., Papadopoulou, N., GerovasileiouS&vastou, K.,
Bekkby, T., Bilan, M., Billett, D., Bostréom, C., Carrei8ilva, 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. Humariiastivi
and resultant pressures on key European marine habitats: An analysis of mapped
resources. Marine Policy 98 10. https://doi.org/10.1016/j.marpol.2018.08.038

10. Gerovasileiou V., Anastasopaui 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.
POST2020 SAP BIO Greek contribwim on Mediterranean marine and coastal
biodiversity preservation beyond 2030: Ecological status, pressures, impacts, their
drivers and priority response fields. Strategic Acingrantor the conservation of
Biological Diversity (SAP BIO) in the Mediteainean Region. Pp. 66+X.

11.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. NBaooheersity
in Greek Seas, in: Marine Biology. Broken Hill Publishers Ltd.

12.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, 100640ps://doi.org/10.1016/j.rsma.2019.100610

13.Gerovasileiou, V., Smith, C.J., Sevastiu, Papadopoulou, N., Dailianis, T.,
Bekkby, T., Fiorentino, D., McOwen, C.J., Amaro, T., Bengil, E.G.T., Bilan, M.,
Bostrom, C., Carreir®ilva, M., Cebrian, E., Cerrano, C., Danovaro, R., Fraschetti,
S., Gagnon, K., Gambi, C., Grehan, A., Hereu, B., &mps., Kotta, J., Linares, C.,
Morato, T., Ojaveer, H., Oraiotta, H., Sara, A., Scrimgeour, R., 2019b. Habitat
mapping in the European Seads it fit for purpose in the marine restoration agenda?
Marine Policy 106, 10352https://doi.org/10.1016/j.marpol.2019.103521

14.Kalatzis, P.G., Carstens, A.B., Katharios, P., Castillo, D., Hansen, L.H., Middelboe,
M., 2019. Complete Genome Sequence of Vibrio anguillarum Nodtaile
Bacteriophage NO16. Microbiology Resource Announcementsi8211
https://doi.org/10.1128/mra.0002A®

15.Kalatzis, P.G., Castillo, D., Katharios, P., Middelboe, M., 2018. Bacteriophage
interactions withmarine pathogenic vibrios: Implications for phage therapy.
Antibiotics 7, 1 23. https://doi.org/10.3390/antibiotics7010015

16. Tsagkatakis, G., Nikolidakis, S., Petra, E., Kapantagakis, A., GrigokakiKatselis,
G., Vlahos, N., Tsakalides, P., 2020. Fish Freshness Estimation though analysis of
Multispectral Images with Convolutional Neural Networks. ei 20207 171.
https://doiorg/10.2352/ISSN.2470173.2020.12.FAIS 71

17.Keklikoglou, K., Chatzigeorgiou, G., Faulwetter, S., Kalogeropoulou, V., Plaiti, W.,
Mai danou, M., Dounas, C., Lampadariou, N.
good, too: Testing three hard bottom samgplnethods on macrobenthic and
meiobenthic assemblages. Journal of the Marine Biological Association of the United
Kingdom. https://doi.org/10.1017/S0025315418000863

18.Kiparissis, S., Tsaparis, D.eRsteraki, 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 theskpsian barracuda nomenclature ambiguities.
BIR 9, 814 826.https://doi.org/10.3391/bir.2020.9.4.15

19.Koulouri, P., Giannoulaki, M., Machias, A., Dounas, C., 2021. Measures for the
Protection and Stainable Exploitation of Marine Biological Resources in an
Oligotrophic Fishing Ground (Crete Island, Greece, E. Mediterranean), in: Ksibi, M.,
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4 Financial Situation of the Institute
Tables from the Rlview platform

Table4-1: Governmental Funds

2018 2019 2020 2021
Regular Budget 01.484.225 01.567.155 0 1.586.026 01.599531
Matching Funds 0221369 0222423 (83348 0
TOTAL 01.705594 01.789578 01.669.374 01.599531
Government funding for IMBBC during 202821
‘i = Matching Funds
8%
u Regular Budget
92%
Table 4-2: Competitive Grants
2018 2019 2020 2021
Greek Programmes 01.729317 01.345933 02125481 02221349
EC Programmes 0605645 01479815 01545314 0447173
Other International 0 0 0 0
Private Funding 0891041 0584983 0547205 0610149
Other 0141665 019.072 064.379 039.900
TOTAL 03.367.668 03.429803 04.282379 03.318571

Total IMBBC funding from different sources 202821

= QOther, 2%

)

Private Funding18%

Other International 0%

Greek Programmes
EC Programme28% v °
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Table 4-3: Common Expenses (not including Salary Costs)
2018 2019 2020 2021

Operational costs (electricity, water
etc.) 0 88.799 0110.602 091.893 0199.413
Buildings & maintenance 0 0 0 0
Instruments & maintenance 02.143 a7.797 (5.251 012.923
Educational €.g.invited speakers,
journal subscription etc.) 014.377 03.854 (1.334 u 5.073
Travel 014.531 019.222 0987 01.523
Other (14.120 0114.678 010.996 027.395
TOTAL 0123.971 0146.153 0110.461 0146.327

The common expenses come from WBBC 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 75:25As one can see, gglittle is paid bythe IMBBC overheads

budget for common exgmses, mainly because this account wrastedonly in the last

years and it has only recently accumulated enough funds.

Total common expenses of IMBBC by category (22081)
= Other, 13%

g

= Travel 5%

Educationa) 3%

Instruments & maintenance5%

|~

" Buildings & maintenanceg0%

Operational costs 74%
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Table4-4: Operational Costs foFacilities and Infrastructures

2018 2019 2020 2021
Salary cost from Central Budget 01.484.225 | 01.567.155 | 01.586.026 | 011.599.531
Salary cost of nospermanent staff 01.193.723 | 01.360.929 | 01.643.815| 011.693.490
Instruments &maintenance 064.512 0169.650 (292.950 (407.758
Consumables 0361.088 0382.114 0438.530 0538.417
Other 0546.153 0641.026 0500.127 0740.763
TOTAL 03.649.703 | 04.120.876 | 04.461.450| 014.979.961
The expenditures of MBBC during the reporting period

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 tloé tuest

permanent staff being 36% of the total expenditure and the cost of thgenoanent

personnel being almost equal (but for a much larger number of persons) at 34%.

Total operational costs of IMBBC by category (2e€24@21)

P

Consumables10%

Instruments & maintenance5%

® Salary cost of nospermanent

staff, 34%

= Other, 14%

Budget 36%
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5 Results & Achievements
5.1 Bibliometric Output

Table5-1: Bibliometric Output

L Thenumber represents the citations during the year and each prior year up to 2018, for only the articles
of the specit year. We used thé&scopusdatabasdor the citationsas it provides more conservative
results.

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

The institute has shown steady increase in the production of higkguality articles,
published in the best journals of our scientific area. Froryeab average d0 articles
per yearin the previous evaltdian period (20132017),we have moved tan alttime high

of 90 articles in 2021with more than 67% of the articles-y4ar average) being published
in Q1 journals. The full citation of all journal articles, International Conference
Proceedings, Other @&erences, Book Chapters and Bodksnograms are listed at the
end of the selevaluation, iMnnex | i 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 Instibataddition, we
contribute to the development of a critical mass of trained researghéhe country.
Researchers dMBBC supervised a total af5 MSc thesesduring the evaluation period,
which corresponds to an averagel.76 MScThesesper researcher mainly through the

UoC (26), but also other Greek and European universitreadlition, there were a total of

31 PhD Dissertationsduring the evaluation period, corresponding to an averade?6f

PhD Dissertationsper researcher with students being registered mainly throughdb€&

(15), followed by the Aristotle University of Thesdeniki (3), but also other European
universities. Also, a total 0f120 undergraduate and graduate internshipg2-6 months
duration) have been carried out at IMBBC and supervised by its researchers, from young
scientists from15 universities and organiaasi from Greece and 45 from Europe and the
world.
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a. PhD Programs
- Providea short description of the activities and the number of students traini Instituteandawarded &hD degree during the
period

The majority of PhD stlents arésreekand study aGreekuniversities but we also have students that are registered at universities abroad, and
come for part of their Doctoral researcBhome students are paid during their presence at HCMR, through scholarships provided by the research
projects in which they work, while lo¢rs have funding from theiniversity or other sources.

MB&B MB&B
females males

AQUA
females

AQUA
males

2 2 1 0 5
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 PhD Thesis 2018 Grigorakis K. University of Aarhus Denmark
multisensory and instrumental approach
Bounas Anastasios Promigratory ecology, phylogeography and conservation genetics o PhD Thesis 2018 Kotoulas G., University of loannina, Greece
threatened raptdfalco naumannin Balkans Tsaparis D. Department of Biological
Applications and
Technology
Christakis Study of the gediological mechanisms that determine microbial ecosys: PhD Thesis 2018 Kotoulas G, National Kapodistrian Greece
Christos structure and biogeochemical metal cycling in seafloor hydrothermal Polymenakou P University of Athens
fields of the Santorini volcanic complex Departmehof Geology and
Geoenvironment
Kampantais Utilization of microalgae in the diets of farmed fish as a source of nal PhD Thesis 2018 Kotzamanis Y. Agricultural University of Greece
Dimitris pigments Athens
De Mello Reproduction of Dusky grouper and larval rearing under different fee. 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 spétacentrotus PhD candlate 2018 Sterioti A University of Crete, Greece
lividus (EchinodermataEchinoided. Department of Biology
Vardali Sofia Development and validation afiulti-residue methods (L@DA and LG =~ PhD Thesis 2018 Kotzamanis Y. Aristotle University of Greece
QTORMS) for the simultaneous determination of antimicrobial resid ThessalonikiDepartment of
and some of their metabolites in edible tissue of European sea Chenmistry
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Name of student

Daniso Enrico
Santiloulia
Stavrakids
Zachou Orestis
Kandyliari
Katerina

Tsertou Maria
loanna

Arboleda 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
Varamogianm
Mamatsi Despina
Vasilaki Antigoni

Graded level oHermetia illucenameal in plant proteibased diet lacking
fish meal for gilthead sea breanSp@rus aurata L.): gastrointestinal

evaluation

Eukaryotic microbial plankton and nutrient supply in the East

Mediterranean Sea

Investigation of the effect of highemperatures on the metabolism
cultured fish. An experimental and theoretical approach.
Agquaculture fish byproduct analysis and studyhedr bioactivity

Title

Norrinfectiousdiseases of meagre

Humane Slaughter Methods for Aquaculture Harvest

Epitheliocystis disease in fishgpidemiology, pathology and genomi
characterization of the causative agents
NGS library construction and genome sequencing of epitheliocystis dis

in fish

Development of a method for the determination of hormones in biolog
samples (fish blood serum) by applying proteomic techniques using tai

mass spectrometry of higkesolution

Reproductive biology of the greater amberjacker{ola dumeril) in

aquaculture

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

Use of recombinant gonadotropin hormones for the induction
gametogenesis in the greater amberj&azripla dumeril)

Insect meal in aquafeeds

Development and application of genetic tools aiming at the future produ
improvement in two new species for the Mediterranean aquaculture
meagre Argyrosomus regiysand thegreater amberjackSgriola dumerili)
Gene regulation during gonad maturation in reared fish species
Assessmenbdf mycotoxins effects on health and welfare infensively

farmed fish

Comparative study oAeromonas veronisolates as disease agent in farm
European seabass. Developmenawatogenousaccines for the preventior

of the disease

Antibiotic resistance development cost in figthogenic bacteria

Faunistics and ecological aspects of the benthic polychaeta communit

the Mediterranean coast of Israel

Improvement of water quality and bioproduction of natural products of |
addedvalue through integrated aquaculture of sponges in fish farms

Forage legumes in fish nutrition

Degree (PhD)

PhD Thesis

PhD Thesis
PhD candlate

PhDcandidate

PhD Thesis
PhD candlate
PhD Thesis
PhD Thesis

PhDcandidate

PhD Thesis
PhDcandidate
PhD Thesis
PhD Thesis
PhD Thesis
PhD candidate
PhD Thesis
PhD Thesis

PhD Thesis
PhD Thesis

PhD candidate

PhDcandidate

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

20200ngoing

2020 ongoing

Supervisor from
IMBBC

Sarropoulou E.

KasapidisP.
Papandroulakisl.

Papandroulakisl.

KathariosP.
Papandroulakisl.
KathariosP.
Kristoffersend.

Kotzamanis Y.

MylonasC.
Kotzamanis Y.
MylonasC.
ChatzifotisS.
Tsigenopoulo£.
Sarropoulou E.
Rigos G.
Katharios P.

Katharios P.
Chatzigeorgiou G.

Mandalakis M.,

Dailianis A.

Nengad.

University

University of Udine

University of Crete,
Department of Biology
University of Crete,
Department of Biology
Agricultural University of
Athens Departmentof 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 ofichthyology

Country

Italy

Greece
Greece

Greece

Greece
Philippines
Italy

Italy

Greece

Greece
Greece
Greece
Greece
Greece
Greece
Greece
Greece

Italy
Israel

Greece

Greece

Institute self-evaluation 20182021

101



mMBBC

-],IIT?-: IOABBYK

Name of student

Gratsia Eirini
Paragamian
Savvas
Zafeiropoulos
Haris

Title Degree (PhD)

Ecological and molecular approaches to the study of invasive species PhD @anddate
Eastern Mediterranean, with an emphasis on benthic macroinvertebrat

Microbial community metabolism and its associations to ecosys PhD @anddate
functioning and biogeochemical processes

Microbial communities through the lens of high throughput sequencing, PhD @anddate
integration, metabolic networks analysis

Year of

graduation/presence

in IMBBC
2022 ongoing

2022 ongoing

2022 ongoing

Supervisor from
IMBBC

KasapidisP.
Pafilis E

Pafilis E

University

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

Country

Greece
Greece

Greece
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b. MSc Programs
- Provide a short description of the activities and the number of students tiatitiee Institute and awardedrma st er 0 s
the period.

degr ee

The majority of MSc students are Greek and study at Greek universities number of students, but we also have studerggitkeriedrat
universities abroad, but carry their Thesis research at IMBBC, beiagparvised by our researchers. The totahlmer 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

MB&B AQUA AQUA

. Name of student

Bernadou
Emmanuella

Kotari loanna

Montero Nardim

Superio Natalia
Sofia

Natsidis Paschalis

Pouli Marina

Roussos Efstratios

Zafeiropoulos
Charalampos
(Haris)

Zanata Eugenio

females NEIES females NEIES
2 10
1 0 2 4 I
2 1 2 2 7
11 I 2 1 21
15 11 10 o NS
Title Degree MSc) Year of Supervisor from University
graduation/presence IMBBC
in IMBBC

Influence of diet and management of greater amberfaekiqladumeril) =~ MSc Thesis 2018 MylonasC. University of Crete
broodstock on the quality and composition of eggs during the reprodu
season
Study of the evolution and expression of paralogous genes with roles d MSc Thesis 2018 Sarropoulou E. University of Crete,
pigmentation in early developmental stages of the thpagestickleback Department of Biology
(Gasterosteus aculeatfus
Effect of treatment with GnRHaluring mid gametogenesis on tk MSc Thesis 2018 MylonasC. ERASMUS+/ACES
reproductive maturation of greater amberja8kr{ola dumeril)
A phylogenomic perspective on Sparidae (Teleostei: Spariforn MSc Thesis 2018 Manousaki  T., = University of Crete
positioning within thdree of teleosts: challenges and new insights Tsigenopoulo£.
Histological and molecular aspects of gender differentiation in the gre MScThesis 2018 Sarropoulou E. University of Crete,
amberjack $eriola dumeril). Department of Biology
Study of the effects of partial replacement of fishmeal by a combinatic MSc Thesis 2018 Kotzamanis Y. University of Thessaly
vegetable proteins and food additives on the growth and health of sea | Department of Icthyology
(Sparus auratp
eDNA metabarcoding for biodiversity assessment: Algorithm design MSccandidate 2018 Pafilis E..  University of Crete
bioinformatics analysis pipelineplementation PavloudiC. Department of Medicine
Enhancement of spermiation in meagfagyrosomus regiysby using MScThesis 2018 MylonasC. University of Padova

gonadotropin releasing hormone agonist (GnRHa) implants

Country

Greece

Greece

Greece

Greece
Greece

Greece

Greece

Italy
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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
ChertzBynichaki
Melina

Danis Thodoris

Digenis Markos

Linkage mapping in gilthead seabream with the use of ddRAD sequen

Comparison and evaluation of three commonly used disinfectants on m

(Argyrosomus regiyeggs

Phylogenomic analysis of teleost genomes

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

Histological and molecular aspects of sdifferentiation in greater

amberjack $eriola dumeril)
Insect meal in aquafeeds

Effects of organic and inorganic minerals ¢me immune system of

European seabass

Assessment of genetic diversity of the bivaRiana nobilisin the Eastern
Mediterranean and investigation of the degree of infection by the par

Haplosporidium pinnae

Fish Size and Shape Estimation with Stereoscopic Vision

Development and optimization of environmental
methodology for the study and biomonitoring of fish fauna in
oligotrophic marine ecosystems of the Eastern Mediterranean
Biological and genomic characterization of a novel jumbo bacterioph
vb_pir03 with broad host lytic activity againgibrio harveyi

Management of human resources in researganizationswith external

funding through projects

Insect meal digestibility

Seascape genomics of marine invertebrates in coastal Crete

Parentagecontribution of European sea basBidentrarchus labrax
broodstocks, and correlation with fertilization success and larval surviv

Novel aquafeed ingredients

Temporal variation in the sex ratio of a colonial raptor: the case of Eleon

falcon

Identification and Characterization of piRNAs in Teleosts

Analysis of benthic communities on artificial reefs

Genome analysis dfagocephalus sceleratus

Comparative study of hard substrate benthos in marine caves o

KarpathosSaria protected area

Title

Degree MSc)

MSc Thesis
MSc Thesis
MSc Thesis

MSc Thesis

MSc Thesis
MSc Thesis
MSc Thesis

MSccandidate

MSccandidate

MSc Thesis

MSccandidate

MSc Thesis

Master Thesis

MSc Thesis

Master Thesis
MSc Thesis
MSc Thesis
MSc Thesis

MSc Thesis

MSc Thesis

MSccandidate

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

ManousakiT.
MylonasC.
ManousakiT.

Kotzamanis Y.

MylonasC.
ChatzifotisS.
HenryM.
PavloudiC.
Papandroulakis
N.

KasapidisP.

KathariosP.

ManousakiT.

ChatzifotisS.

Magoulas A,
Sarropoulou  E.,
Antoniou A.
MylonasC.

Nengad
Tsaparis D.,
Kotoulas G.

Sarropoulou E.

Dailianis A,
Chatzigeorgiou
G

ManousakiT.

Arvanitidis C,
GerovasileiowV.

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 oflcthyology
University of Crete,
Department oBiology
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 Title Degree (1Sc) Year of Supervisor from University Country
graduation/presence IMBBC
in IMBBC
Droubogiannis Resistancélevelopment during phage therapy MSc Thesis 2021 KathariosP. University of Crete Greece
Stavros
Eleftheriadi Klara =~ Genome analysis @parus aurata MSc Thesis 2021 ManousakiT. University of Crete, School of = Greece
Medicine
Elisavet Comparative genomic analysis of conserved -coding sequences ir MSc Thesis 2021 ManousakiT. University of Crete, School of = Greece
lliopoulou teleost genomes Medicine
Grecoletto Laura = Reproductive behavior of meagre (Argyrosomus regius) in aquacu Master Thesis 2021 MylonasC. University of Padova Italy
conditions and after GnRHa induction of spawning
Mallick Sreeradha | Effect of temperature on the immunity and microRNAs in the Europ MSc Thesis 2021 Sarropoulou E. ERASMUS+/ACES Greece
seabass (Dicentrarchus labrax)
Chakkalakkal I - . . .
George Joseph Identification and Characterization of piRNAs in Teleosts MSc Thesis 2021 Sarropoulou E. ERASMUS+/ACES Greece
Moutsopoulou loli = Study of the mass mortality event of the bivaRiena nobilis MSccandidate 2021 Katharios P,  University of Crete Greece
PavloudiC. Department of Biology
Sarropoulou Genetic diversity patterns of mesopelagic fish in the Greek Seas Master Thesis 2021 Tsigenopoulos University of Crete Greece
Polyxeni C., Tsaparis D.
Terzoglou Phylogeographic study of the giant red shrifafstaecomorpha foliacean = Master thesis 2021 Tsigenopoulos University of Crete Greece
Vassiliki theMediterranean Sea C., Tsaparis D.
Theologi Ourania = Chemical text and association rule mining to facilitate the study of metal MSc Thesis 2021 Pafilis E National and Kapodistrian Greece
processes in hyperthermophilic microorganisms University of Athens
Christos Kitsoulis = Genome analysis of Pterois miles MSc Thesis 2021 ManousakiT. University of Crete, School of = Greece
Medicine
Papadopoulou Epigenomics analysis of gilthead seabream MSc Thesis 2021 ManousakiT. University ofCrete, School of = Greece
Andromahi Medicine
Chelmis Nikolaos = Genetic diversity and population structureBaflkanchamois in Greece MSc Thesis 2021 ongoing Tsaparis D., University of Crete, Greece
Tsigenopoulos C. Department of Biology
Rallis loannis Comparing sampling protocols in extreme environments focused on N MSc Thesis 2021 ongoing Arvanitidis  C.,  University of Crete, Greece
Chatzigeorgiou Department of Biology
G.
Tasiouli Parentage assignment evaluation in commercial me@gyrosomus MSc Thesis 2021 ongoing Tsigenopoulo£. | University of Crete Greece
Aikaterini regius) stocks using different types of genetic markers

Institute self-evaluation 20182021



cmr B

c. Undergraduate Students, Internships
- Providea short description of the activities and the nhumbeunrmdergraduate theses supervised, and the internships perfonntieel
Institute during the periad

A number of studentsome for the BSc Thesis research, or for practical training-formdnths 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 numbemec@iningdro

Total

MB&B

MB&B
males

AQUA
ENEIES

AQUA
males

ENEIES

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, BSg Year of Supervisor from University Country
internships) graduation/presence IMBBC
in IMBBC
Debernardis Behavioal and Histologicastudies on fish and fish larvae Practical training 2018 Papadakis.| Polytechnic University of Italy
Rossella Marche,Department ot.ife
and Environmental Sciences
Delli Compagni Behavioal and Histological studies on fish and fish larvae Practical training 2018 Papadakis.| 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 ChatzinikolaoluE., = University of Crete Greece
gastropodHexaplex trunculus Study of benthic macfaunal PavloudiC. Department of Chemistry
communities
Dimitriadis The colonization of the jellyfisAurelia auritapolyps 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 lipicequirements Practical training 2018 ChatzifotisS. 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 tri Applications and Technologies
Charonia seguenzae
Keroglidou Maria = DNA barcoding ofreshwateiichthyofauna Practical training BSc =~ 2018 Tsaparis D. University of loannina, Greece

Department of Biological
Applications and Technology

Institute self-evaluation 20182021 10€
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Name of student Title Degree MSc, BS¢ Year of Supervisor from University Country
internships) graduation/presence IMBBC
in IMBBC
Laiolo Elisa Monitoring of experimental trials, feeding, parasitic measuremen! Practical training BSc =~ 2018 Rigos G Universita Politecnica delle Italy
Marche
Liapi Aspasia Behavioal and Histological studies dish and fish larvae Practical training 2018 Papadakis.| Agricultural Universty of Greece
Athens
Panourgia Dafni Biochemical Analysis and aquafeed production Practical training 2018 Nengad. University of Peloponese Greece
Pouli Marina Finding of orthologous and paralogous genes in fish with importa 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 Thebehaviorof clownfishAmphiprion oscelarisndAmphiprion 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 A Practical training MSc =~ 2018 PavloudiC. University of Crete Greece
of Karpathos Department of Biology
SkianiEvaggelia Nutritional studies of farmed fish Practical training 2018 Kotzamanis Y. Aristotle University of Greece
ThessalonikiDepartment of
Biology
Tommasi llaria Reproduction of sea urchifaracentrotus 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 oflchthyology,
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 Departmenbf Food
Technology
Zafeiriou Biochemical Analysis and aquafeed production Practical training 2018 Nengad. University of Peloponese Greece
Alexandros
Balamvanou Trainingin biochemical analysis of feeds and fish Practical taining 2019 FountoulakiE. University of Thessaly, Greece
Annita Department oflchthyology
Calloni Luca Broodstock management Practical training 2019 MylonasC. Universita Politecnica delle Italy
Marche
Kalaintzakis Population diversity assessment of the phanerdgasidonia Practical training BSc =~ 2019 PavloudiC. University of Crete Greece
loannis oceanicaat the marine protected area of KarpatBasia Department of Biology
Kalaintzakis The effect of salinity on the growth of allochthonus freshwater fisl Practical training BSc =~ 2019 Sterioti A University of Crete, Greece
loannis of the specie§Sambusia affini¢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 aga Practical training BSc = 2019 MandalakisM. Aristotle University of Greece
fish pathogens Thessaloniki
Kopper Svenja Broodstock management Practical training 2019 MylonasC. University of Bremen Germany
Medvecky Matej Development of a peptide selection tool designing functiorbased  Mobility &Training = 2019 MandalakisM. University of Veterinary and Czech Republic
targeted proteomic assays in complex microbial systems Erasmus+ Pharmaceutical Science Brno
Mela Dorothea Study of benthic macrofaunabmmunities from the marine Practical training BSc =~ 2019 PavloudiC. University of the Aegean Greece
protected area of Karpath&sria Department of Marine
Sciences
Orfanakis Michail = Rearing conditions oAmphiprionsp. (clownfish) at Cretaquarium. = Practical training BSc =~ 2019 Sterioti A University of Crete, Greece

Department of Biology
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Name of student Title Degree MSc, BS¢ Year of Supervisor from University Country
internships) graduation/presence IMBBC
in IMBBC
Pugh Sarahjane Marine Aquariology: maintenance and growth of the Cretaquariul Practical training MSc =~ 2019 Sterioti A ERASMUS+/ACES UK
fauna.
Rana Saverio Broodstock management Practical training 2019 MylonasC. Universita Politecnica delle Italy
Marche
Rappai Raghi Practical learning of Marine Aquariology and the various backsta Practical training MSc =~ 2019 Sterioti A ERASMUS+/ACES India
Cretaquarium activities for thmaintenance and growth of its fauna
Sarracino Roberta Broodstock management Practical training 2019 MylonasC. Universita Politecnica delle Italy
Marche
Tasiouli An introduction to SSR data analysis from wild and cultured Practical training BSc 2019 Tsigenopoulo€. Aristotle University of Greece
Aikaterini populations of the species Dicentrarchus labrax Thessaloniki
Valenzuala Diego = Phage isolation ancharacterization Practical training PhD = 2019 KathariosP. University of Conception Chile
Chakkalakkal In silico investigations of piwi RNAs in Teleost Practical Training 2020 Sarropoulou E. ERASMUS+/ACES Greece
George Joseph
Diamantopoulou Practical learning of Marine Aquariology. Cretaquarium Practical training BSc =~ 2020 Sterioti A University of loannina, Greece
Christina maintenance and participation in the research projects carried ot Department of Biological
the aquarium (rearing of tropical fish, cuttlefish, dogfish, climate Applications and Technologies
change effect on marine snaisc).
Gabed Noujoud NGS library construction and genome sequencing of diatom Practical training 2020 KristoffersenJ. HigherSchool of Biological Algeria
Sciences of Oran
Giaglara Mathildi = Fish nutrition Practical training 2020 ChatzifotisS. Aristotle University of Greece
Eirini Thessaloniki
Hobdy Anne Rearing of clownfistAmphiprion oscellarignd Amphiprion Practical training MSc =~ 2020 Sterioti A ERASMUS+/ACES USA
bicinctusunder controlled conditions at Cretaquarium.
Huguet Sanchez = Fish nutrition Practical training 2020 ChatzifotisS. University of Alicante Spain
Rocio
Karaiskou Marine Aquariology: maintenance and growth of the Cretaquariur Practical training BSc 2020 Sterioti A University of the Aegean, Greece
Victoria fauna. Department of Oceanography
and Marine Sciences
Lokuh Santamali | Broodstock management Practical training 2020 MylonasC. ERASMUS+/ACES Greece
Mallick Sreeradha Effect of temperature on the immunity and miRNAs in the early li Practical Training 2020 Sarropoulou E. ERASMUS+/ACES Greece
stage development in the Europeaabassficentrarchus labrax)
Marquez TheAmphiprion chrysopteruseproduction and larval rearing under Practical training BSc =~ 2020 Sterioti A Kardala LHII, Akuakultura eta ' Spain
Rodriguez Izaskun controlled conditions at Cretaquarium. Elikagaien Industriak, Mutriku
Nikolaidi Marieta = Behavioraland Histological studies on fish and fish larvae Practical training 2020 Papadakis.| University of Thessaly, Greece
Department oflchthyology
Patsiou Vasiliki Behavioralstudies about the effects of stocking density in the gro1 Practical training 2020 Papadakis.| Queends Uni ver lreland
performance of gilthead sea brea®pérus auratpand European
sea bassicentrarchus labrakjuveniles.
Procopiou Avgi Marine benthic 0 mmu n asgessmentd Erasmus+Training 2020 DailianisA. European University Cyprus =~ Cyprus
ship
Sfakianaki Maria = Behavioraland Histological studies on fish and fish larvae Practical training 2020 Papadakis.| University of Thessaly, Greece
Department oflchthyology
Superio Joshua Broodstock management Practical training 2020 MylonasC. ERASMUS+/ACES Greece
Alexandridis DNA barcoding of marine fishes of the Mediterranean Sea Practicaltraining BSc 2021 KasapidisP. Aristotle University of Greece
Damianos Thessaloniki, Department of
Biology
Basilakopoulos Biochemical Analysis and aquafeed production Practical training 2021 Nengad. University of Thessaly, Greece Greece

Evangelos

Department oflchthyology

Institute self-evaluation 20182021



»
iMBBC
amr quTT.; IOABBYK
E# KE®GE
Name of student Title Degree MSc, BS¢ Year of Supervisor from University Country
internships) graduation/presence IMBBC
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Bilbao Jone DNA metabarcoding and bioinformatics on water samples for the Practical training PhD =~ 2021 PavloudiC. University of the Basque Spain
assessment of phytoplankton communities Country (UPV/EHU)
Phytoplankton Ecology
research group
Chatzibalassis Antibacterial activity of n s éiodactivescomponents against fish  Practicaltraining BSc 2021 HenryM. Avristotle University of Greece
Dimitris pathogens Thessaloniki
Ciribilli Irene Deciphering thdunctional potential of a hypersaline swamp Practical training 2021 Dailianis A.,  Universita degli Studi di Italy
microbial mat community using a combination of culture depende Erasmus+ PavloudiC. PerugiaFaculty of Chemistry,
and culture independent approaches Biology and Biotechnology
Di Dato Valeria NGS library construction and genome sequencing of diatom Practical training 2021 Kristoffersend. Stazione Zoologica 'Anton Italy
Dhorn
Gasparis loannis | Biochemical Analysis andquafeed production Practical training 2021 Nengad. Agricultural University of Greece
Athens
Gatouillat Hugo Antibacterial activity of n s éioactivescomponents against fish  Practicaltraining BSc 2021 HenryM. Agrocampus Ouedftennes France
pathogens
Karafios George = Nutritional studies of farmed fish Practical training 2021 Kotzamanis Y. University of Patras Greece
Department of Animal
Production, Fisheries and
Aquaculture
Koutroumani Biochemical Analysis and aquafeprbduction Practical training 2021 Nengad. University of Thessaly, Greece
Stella Department ofichthyology
Laoutidis Insect meal in aquafeeds Practical training 2021 ChatzifotisS. Aristotle University of Greece
Nikolaos Thessaloniki
Le Roy Romane Effect of climate change and ocean acidification on the feeding a Practical training MSc =~ 2021 ChatzinikolaolE.  University Agrocampus Ouest France
predatiorbehaviorof marine gastropods. (Rennes)
Liolis Alexandros = First acquaintances witholecular techniques Practical training 2021 Sarropoulou E. Democritus University of Greece
Thrace
Maroulasof Insect meal in aquafeeds Practical training 2021 ChatzifotisS. Aristotle University of Greece
Leonidas Thessaloniki
Martinez Martinez =~ Fish nutrition Practical training 2021 ChatzifotisS. University of Alicante Spain
Alejandro
Paias Christos Activities of Digestive and antioxidant enzymes in fish fed on Practical training BSc =~ 2021 Cotou E Aristotle University of Greece
alternative diets Thessaloniki
Tselepidaki Comparing benthic communities at three different habitats Practical Training 2021 Chatzigeorgiou G. Aristotle University of Greece
Charoula (FutureMares) Thessaloniki, Departmenotf
Biology
Chatzivasileiou Hol ot huri ads biology: Corr el a BScThesis 2018 Sterioti A University of Crete, Greece
Dimitra Holothuria polii with the supply of organic matter in the sediment. Department of Biology
Kostidis Development of analytical method for the detection of tetrodotoxi BSc Thesis 2018 MandalakisM. University of Crete Greece
Constantinos in Lagocephalus sceleratus
Oikonomopoulou = Effect of cooking in nutritional value of gilthead sea bream and BSc Thesis 2018 Grigorakis K. Harokopeion University of Greece
ioanna meagre Athens
Zafeiriou Development of RATAmethodologyfor sensory evaluation of BSc Thesis 2018 Grigorakis K. University of Peloponese, Greece
Alexandros mushrooms Departmenbdf Food
Technology
Digenis Markos Biodiversity and environmental gradients in a marine cave of Cre BSc 2019 Arvanitidis ~ C.,  University of Crete Greece
Gerovasileiow. Department of Chemistry
Sotiriadis Sotiris phage therapy againgtbrio harveyi BSc Thesis 2019 KathariosP. University of Crete Greece
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Name of student Title Degree MSc, BS¢ Year of Supervisor from University Country
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Voulgaridi Chara = The effect of size and presence of more than one ttaronia BSc Thesis 2019 Sterioti A University of Crete, Greece
seguenza (Aradas & Benoit, 1872) on their hunting ability on alivt Department of Biology
Holothuria polii (Delle Chiaje, 1823).
Anagnostopoulou | Studying the effect of cultivation conditions on carotenoids BSc Thesis 2020 MandalakisM. University of Crete Greece
Argiro production by marine microalgae.
Igoumenakis Larval rearing of Mediterranean species BSc 2020 Papandroulakidl. = University of Crete Greece
Michael Department of Biology
Kalaintzakis The effect of the presence Bhtacmaea quadricoloanemone and =~ BSc Thesis 2020 Sterioti A University of Crete, Greece
loannis the fishdensity on territorial/spatial behavior and on the mobility Department of Biology
the clownfishAmphiprion bicinctust Cretaquarium.
Karastergiou Studying thebiological and chemical response of bacteria cultivatr BSc Thesis 2020 MandalakisM. University of Crete Greece
Anna under an increasing deficit of carbon.
Lazaridou Kyriaki =~ Factors affecting growth hormone in farmed fish BSc Thesis 2020 Kotzamanis Y. University of the Aegean Greece
Department of Marine
Sciences
Charalambous Ethologic characterisation and metabolic rate of g. amberjack BSc 2021 Papandroulakisl. =~ University of Crete Greece
Maria Department of Biology
Gennaraki Polychaetes communities in NMP of Karpath&aria BSc Thesis 2021 Dailianis A., Department of Biology Greece
Marianna Chatzigeorgios. | University of Crete
Kouvarakis Nikos =~ Study on the removal of dissolved organic compounds from aqué BSc Thesis 2021 MandalakisM. University of Crete Greece
systems usingharine sponge
Lioret Arthur Cage rearing of Mediterranean aquaculture species BSc 2021 Papandroulakidl. = Ecole d'Ingenieurs de France,
PURPAN
Manthos The rearing oBalariafluviatilis (Asso, 1801) under controlled BSc Thesis 2021 Sterioti A University of loannina, Greece
Constantinos conditions at Cretaquarium. Department of Biological
Applications and Technologies
Saridaki Paraskevi Analysis ofVibrio harveyigenomes BSc Thesis 2021 KathariosP. Agricultural University of Greece
Athens
Tsotoulidis Nutritional studies of farmed fish Practical training 2021 Kotzamanis Y. University of Thessaly Greece
Panayiotis Departmentlchthyology
Alexandridis DNA barcoding of marine fishes of the Mediterranean Sea BSc Thesis 2022 ongoing KasapidisP. Aristotle University of Greece
Damianos Thessaloniki, Department of
Biology
- Christou Andreas = DecipheringPosidonia oceanichacterial community to advance COST STSM 2021 PavloudiC. Cyprus University of Cyprus

Chemical Engineering
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d. Other Mentoring activities and actions tosupport career development of the
trainees
- Provide Ushort description of other activities, including training courses, summer
schools, etc. in the Institute during the period

Lectures and seminars

Apart from supervisinghe Dissertation or Thesis resdanf postgraduatstudents, several

of the instituteds resear cher sndegraguateantd i ve i
graduate programs Greece and abroadb sociel eventsor other educational events

(primary and secondary levelppecific 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 BiolodgyoC and (c) by the
Department of Envanment, lonian University.

-Dr. S. Chatzifotis participatedn seminars on fish nutrition at théoC undergraduate and
graduate courses for the years 2@020.

-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 specificallyDr. E. Chatzinikolaou has established synergies with Et&#D,
European Maritime DayIn My Country 2021, World Ocean Day 2021, European Marine
Science Educators Association (EMSEA) initiativeéshe 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. Gerovasileiouhas participated in AO0Online train
and publ rogglnizedgophie cl ander s Marine 1Institut
Nazional e di Oceanografia e di Geofisica

framewor k of AEMODNet -196i2020 amgdyto d Sdmihar fr oj e c
undergraduate students from Boston's Northeasteivelsity at IMBBGHCMR in Crete

by Dr. V. GerovasileiouDr. T. Dailianis (MB&B) andDr. N. Papandroulakis (AQUA), 23

July 2019.

-Dr. P. Katharios hasbeen a ramber of the Governing Committee of the Environmental
Biology Post Graduate Course of tbeC (2019-2020) and a o-organizer of the Fish
Health and Welfare module of the International postgraduate course ACES+.(2820)
addition, he has been involved in the following activities

1 2019 Participationatthp o st gr aduat e cMeaoagesnentdi Sust ai nal
Aquatic Environmento of the Agricultura
as invited |l ecturer for the course fAHyg

1 2016today, lecturer in theErasmus+ Joint Master Degree in Aquaculture,

Environment and Sociefniversity of Crete). Lecture and Practicals on Fish
Diseases, Vaccine development and Alternative treatments

1 2015today, International Coursen theCare and Use of Laboratory Animals,
Crete, Greece, Lecture Title: Zebrafish Diseases, Prophylaxisraathient.

1 2004 today, Participationnt he Post Gr aduate Program fAE
Bi ol ogy: Management of terrestrial and
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1 2010today, Participationin the Bachelor Course of the Department of Biology,
UoCas a guest Lecturer at the course i Ma
per year (Phage Biotechnology and Vaccine production for Aquaculture fish)

-Dr. T. Manousaki partidpates since 2016 actively in tMSc program of Bioinformatics
of the Department of MedicinéloC 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 Schedhta FAIRness for Environmental & Earth
Science Infrastructures (Italy, 2019), at the Assemble plus FAIR workshop (Belgium, 2019),
at the online workshop @éhtributing 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 20P4. From

those, six were held at the Warsity of Crete, Department of Biology either for the Joint
Masterds Program in AAQquacBERASMUSeEMUNDBRIS,vi r onn
ACES) o or for the graduat & 26818, imd gave lectusesati e s ¢
the graduate seminar seriesthe Department of Biology, University of Cyprus, at the
Scientific School Aquaculture RISE of the International Marine Center in Sardinia, Italy, at

the undergraduate course fAAquacultureo of
Bologna and at¢n Cour se fiAdvances in Fish Reprodu
Broodstock Management o of t he Mediterrane
CIHEAM, Spain.l n 2020 he gave again a |l ecture at
the Department of Aquaculte, University of Bologna and a webinar on the EART

Webinars Series of the European Aquaculture Soci€ipally, in 2021 he repeated the
webinar and held a |l ecture for the wundergr
Veterinary Medicine and Amal Science at the Swedish University of Agriculture
Sciences.

-Dr. I. Papadakiswas 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 wii. ThanosDalianis and DV. Gerovassiliou.

-Dr. V. Polymenakoui s a | ecturer at the wundergraduce
Department of Galogy and Geoenvironment, National and Kapodistrian University of
Athens since 2021 and "Marine Biotechnology", Department of Bioldg¥; since 2010.

-Dr. G. Rigos has conducted lectures (®urs in total) in the Joint Master Degree,
AquaCulture, Environmnt and Society (ACES), CIHEANM Mediterranean Agronomic

Il nstitute of Zaragoza, (Spain) and the MSc
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
pandemt will be lifted.
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-Dr. A. (Cilia) Antoniou co-organizes and lectures at tB®BO Advanced Practical

Course on Computational Molecular Evolution (CoME) that is hosted in IMBBC,
HCMR every two yearsDuring 20182020 two such courses were funded after sssfoé
applications to EMBO respective callslowever, the 2020 course was canceled due to the
pandemics. This handson computational course aims to provide eadyeer stage
researchers with the theoretical knowledge and practical skills to carry detuao
evolutionary analyses on sequence dataaddition, the course offers a unique opportunity

for direct interaction with some of the woileading scientists and authors of famous
analysis tools in Evolutionary Bioinformatics. The demand for staihihg is large and
growing, as are the sequence databases and
that can be gained from phylogenetic and molecular evolutionary technifjbescourse
intensifies collaboration between early career stagldists 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 developefssuch methods.

-Dr. A. Gioti has been elected (202921) as member of tH&oard of Directors of the

Hellenic Bioinformatics (HBio) society, whose aim is to strengthen bioinformatics training

in Greece, among otherg.o that endDr. A. Gioti coorganizdan onl i ne Abri dg
for the HBIo society.

-Mrs N. Keklikoglou organized a mick€T workshop on 29 October 2019 in HCMR
(Heraklion, Crete) for micr&T users during the BIOIMAGINGR project. The invited
speakers presented their work which was @aéwith tomographic data providing tips and
tricks to the audience about the creation of a riCfadataset anthe posiprocessing steps
(e.g.3D analysis, segmentation).

Mentoring activities

-Dr. C.C. Mylonas, participates in theeuropean Aquacul ture Societyo:
student 0. Undeotlgsrpegnam, accomplished researchers are matched with post
graduate students that have similar professional interests, in order to help them with
decisions relevant to their education, researchkrurdgws and career development.
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The students belowave not spentany time at IMBCC, but our researchers were -sapervisors or have participated in their evaluation
committee as external members.

Name of ’ Degree (PhD, Year of Name of IMBBC Role of Researcher/post . .
student il MSc, BS9 graduation/study  Researcher/Postdoc doc Uity Country
Biancarosa Insects reared on seaweed as novel feed ingredients for Atle President of Evaluation . .
Irene salmon PhD 2020 Henry, M. Committee University of Bergen Norway
Chatziantoniou Investigating the feasibility of environmental monitoring of Dep of Marine Science
. aquaculture farms using satellite data for the sustainable PhD cand 2020 PapandroulakisN. PhD Cosupervisor perh ’ Greece
Andromachi University of Aegean
development of the sector
Unlocking the wild potential: integration of geographic Universite Lorraine a
Toomey Lola differentiation in domestication processes to facilitate fish PhD 2020 TsigenopoulosC. PhD external evaluator Nanc France
aquacultureliversification Y
BN Studies on the growth of marine microalgae strains cultivatec PhD Department of Biology
T —— gs:'n fgrgw ltjaff(l:uten;sgmd production of high added value (completed) 2021 Kotzamanis Y. PhD Casupervisor University of Patras Greece
Oikonomou Uses and Applications of genetic and genomic approaches il PhD 2021 TsigenopoulosC. PhD Cosupervisor Aristotle U_nl_versny of Greece
Stavroula Improvement programs of farmed fish Thessaloniki
Ramos Judez Control of reproduction in the flathead grey muNaigil D
cephalus Broodstock management, hormonal therapies and = PhD 2021 TsigenopoulosC. PhD external evaluator Spain
Sandra : A Barcelona
transcriptomic signature
Digenis lonian University,
Markos Biodiversity of sea caves in the Eastern Mediterranean Sea = PhD Thesis 2021 ongoing Dailianis, T. PhD Casupervisor Department of Greece
Environment
- . . Department of Marine
Feborova Faunistics and ecological aspects of the benthic polychaeta f . . . . ) . ;
Valeria TRES (0 (o DT C e s 6 [See] PhD Thesis 2021 ongoing Chatzigeorgiou G. PhD Casupervisor ag)ilfc;gy, University of Israel
; ) B University of Thessaly,
Tampou Anna = Organic Aquaculture PhD PhD candlate Nengasl. PhD Casupervisor Dept Icthyology Greece
Asimaki Mado iFnli;cr:;nntlon with processed animal protein originated from PhD cand PhDongoing Henry, M. D eviciel cvelEy Cglrggomm University of Greece
Loufi Katerina The use of copepoc_is during greater amberjeki¢la PhD cand PhD ongoing Papadakis | PhD Casupervisor Depanment oBiology Greece
dumerili) larval rearing procedure University of Patras
Valllze e New challenges in genetic selection to improve the Universidad Politécnica
gﬁgi)s:]ciiz competitiveness of the aquaculture sector PhD cand PhD ongoing TsigenopoulosC. PhD external evaluator deCartagena Spain
Siaperas Discovery of biocatalysts of industrial interest in marine fungi . - PhD Caosupervisor (with NTUA, Chemical
Romanos using omic technologies PhD cand PhD ongoing Gioti A. G. Kotoulas at IMBBC) Engineering School Greece
Theodoridi Competitive behavior, ethological patterns and the role of . . . Department of Biology
Antonia glucocorticosteroid receptors PilD e2ie P el VSl et e University of Crete CTEEEE
Goulia . - - . ] . .
Andromachi Bioenergetics in Fish Nutrition MSc 2018 Nengasl|. Thesis cesupervisor University of Patra Greece
. . ¢he effect of aeration on t ) . ) Department of Biology
NEbelel HET bream Sparusaurata) and sea bas®icentrarchus labrak s A PEREIENEL UREEE I EEET University of Patras BeEs
#g¢he devel opment of a | arval South
Keet Thomas = Argyrosomugaponicus with a specific focus on the effect of = MSc 2018 Papadakisl. Thesis external evaluator = Rhodes university Africa
weaning period on larvalevelopment and survival
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Study of the evolution and expression of paralogous genes v .
. . B o . . ] Department of Biology
Kotari loanna  roles during the pigmentation in early developmental stages MSc Thesis 2018 Sarropoulou E. Thesis supervisor ; i Greece
> ; University of Crete
thethreespined sticklebackGasterosteus aculeatus
Pouli Marina Histological and moleculgr aspects.qf gender differentiation i MSc Thesis 2018 Sarropoulou E. Thesis cesupervisor University of Crgte, Greece
the greateamberjack $eriola dumeril). Department of Biology
— : N TUC, School of Electrical
ﬁﬁ(doosgmnms ﬁ:f\smme Embedded System for Hole Detection in Fish Cag MSc 2019 Papandroulakis. Thesisco-supervisor and Computer
Engineering
Paspalakis Real time video processing for recognition and localization o MSc 2020 papandroulakisN Thesis cesupervisor Z;Jféighoutiletr)Electrical
Stavros problems in aquaculture nets p SN p Enai p
ngineering
. . . . . Department of Biology
Shina Chara The ontogeny of Gilthead Sea breé®pérus auratpeye MSc 2020 Papadakisl. Thesis cesupervisor University of Patras Greece
ggglr(gzligls(::ah Identification and Characterization of piRNAs in Teleosts MSc Thesis 2021 Sarropoulou E. Thesis supervisor ERASMUS+/ACES Greece
Garpousis Integrated MultiTrophic Aquaculture_Exploration of-colture Thesis cesupervisor & Agricultural University of
Konstantinos bivalves and finfish LEte A Ceiel2 Committe Evaluator Athens (D
Mallick Effect of temperatu‘re on the immunity and microRNAs in the MSc Thesis 2021 Sarropoulou E. Thesissupervisor ERASMUS+/ACES Greece
Sreeradha European seabasBi¢entrarchus labrax
. - Thesis cesupervision & . .
Papachristou L . X . . . . Pafilis E., . University of Crete,
Elektra Planktonic microbial community daily cycle in aquaculture MSc Thesis 2021 ongoing Zafeiropoulos H. gDoarzlrizltée)Evaluator Department of Biology Greece
Maravelia Department of Marine
Aaaeliki WNT Signaling patterns in fish tissue BSc 2019 Pavloudij C. Thesis supervisor Sciences, University of Greece
ggeliki
the Aegean
- ] Chemical composition of musselsd§sters cecultured in . ] Agricultural Univeristy of
Liapi Aspasia finfish and shellfish parks BSc 2021 Cotou E Thesis cesupervisor 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)

TheFish Texture Evaluation Tool (FTEPhoto 1) is a rapid nordestructive methodology

for assessing texture of fisilexture is evaluated bgpplicationnon-destructive on fish
surface / flesh Texture is a quality attribute that can be related either to freshness or to
dietary history or aquaculte management of the product and this is done by the means of
stochastic modelingAn initial IP (protected by national patent since 2016, Patent nr: OBI
1009084) is owned by the two developers of the methodolbgylK . Grigorakis from
IMBBC andDr. Dimitrios DimogianopoulodJniversity of West Attika).The continuation

of the ongoing project (bound to different research projects) has led to an industrial
prototype (se®hoto below) that has finished labcale testing and is being tested under an
industial environment. This prototype is also going to be IP protected by a patent that is
going to be filedin the near future.The aspiration is to further exploit this technolpgy
probablyby selling thelP to a commercial partner or make a new siprt

Photo 1 The FTET under
operation during industria
trial. The laptop with the
FTET-software interface (in front) are visible duriggropearsea bass freshness evaluation
in apackaging and processing plant daeyecommercial aquaculture operation

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

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

Three new sphoff companies the first ever in the HCMRhave been established during
the reporting period. A brief description follows.
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Spin-off 1 - Aquatic Biologicals

&
(hemr

v https://www.aquatibiologicals.com/

Aquatic Biologicals SAis a newly founded marine biotechnology company,-giffiof the
Hellenic Centre for Marine Research.

Aquaculture has become the leading expowgr of the AgrFood sector in Greecélhe

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 salei@wpoint thishasvery positiveprospectshowever it comes

along with a significant risk, the risk of diseas@hie fragmentation of the market is the
biggest impediment for the Pharma industry to invest and develop new tools that will be
needed to symwrt this expansion. This is because licensing is tingensuming, and
extremely costly.

This is the gap that Aquatic Biologicals aspires to fill in. For the past 15,\Baré.
Katharios and the research team of Aquaculture Microbiology lab of IMBBG, heen
specializing in the management of diseases in the Mediterranean aquaculture developing
innovative tools that are eddendly and can be used as preventive and therapeutic tools.

Aquatic Biologicals, develops autogenous vaccines which are custain vaccines that

can be used without a license in cases where registered vaccines for the specific disease are
not commercially availableThe limitation is that autogenous vaccines can be prepared only
using the pathogen isolated from the affected faroch@m 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 therap
products. Bacteriophages or phagt
are viruses that infect and kill bacterii |
They are naturet¢
efficient bac They
are highly hosspecific, meaning that
not only they infect bacteria alone
they target specific strains an
species. Phage therapy can be use
both prophylactically and !
therapeutically against bacterial diseaskss a highly efficient alternatlve to antibiotics.

The most attractive characteristic of phage therapy is that it is highly tary®tdphages

you can eliminate bacterial pathogens without harming beneficial bacteria of the
environment or the gut of the host.

Finally, Aquatic Biologicals provides advanced diagnostic services to the aquaculture
companies. This service is complementary to theipusly described activities. Novel

omics technologies are employed for identifying and study pathogens and diseases.
Pathogenic strains of bacteria are being kept in biobank with cryopreservatipratic
Biologicalsworks closely with the aquaculturemapanies providing customized solutions

for the sustainability of their businesses.
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Aquatic Biologicals capitalize®n the research results obtained by the Aquaculture
Microbiology lab in IMBBGHCMR over the past 15 years but also the very strong bonds

after its establishment (May 2019), Aquat :
Biologicals submitted a proposal in the Gene e R
Secretariat of Research and Technolo —~ -
program (ResearelmnovateCreate, Activity
[ll, Valorization of Research Ressjt which
after the evaluation was ranked ith a mark [
of 4.75/5.00.Through this proposal AB secure R
state funds of 0 835.605 which represents
of the total budget needed to invest in a production plant for its prodsicise both phages

and vacmes are pharmaceuticals, they should be produced in a GMP (Good Manufacturing
Practice) compliant facilityThis requires a significant investment for facilities, equipment,
personnel and quality systemi December 2020, Aquatic Biologicals and IRI[A, a

Greek fish feed manufacturer came into agreement and IRHE2Amahe main investor of

the company.Aquatic Biologicals has been transformed to a Limited Liability Company

and currently is in the process of buildingstateof-the-art GMRcompliant facility for
aquaculture vaccine production.

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

< artificial

s Reef A‘...,,J
Q Innovative ';'.S,m! /

{Appllcatlons

The recent degradation of many recreational diving destinations all over the world due to
impacts from massive togsm necessitated the adoption of new management measuees.
HCMR has developed an innovative technology for the creatiamtifitial underwater
ecotourism attractions (oaseslising specially constructeattificial reefs in an attempt to
simulate thedinctional 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, MatausC Turkey and
Croatia) while a patent application to USPTO is expected to be granted within 2022.

In this context, HCMR has developed ar-
demonstrated two innovative concept ‘

"HCMR-Recr eati onal Di ' Aees> dasi s E" owmah
"HCMR-Artificial Reef for Recreatioria hcmr e
DivingE". These Pr eEAKEeEeoE
promoted in the market by a new spino :
private ¢ ompARMKCIAN a '11“7'-
REEF _INNOVATIVE APPLICATIONS

(AR1 .AThe company is cfounded by 'MBBC
HCMR and Dr. C. Dounas (IMBBC '“"""""
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

|
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management and scientific diving with the aim to exploit tetdgical knowledge and
further develop new products and serviddg.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, Gour¢alida, Mononatftis and lerapetra).

It is estimated that for the period 2623 a network of more than ten (10) recreational
Diving Parks will be constructed only within the Crete Region with a total budget of more
thana 2,5M.

ARIA is aiming at collabating with public authorities and private firms located in other
maritime Regions of Greece which are interested in applying HCMR innovative
technologies.t is foreseen that in the next 5 years more than 50 Recreational Diving Parks
and Open Diving Attretions will be constructed along the Greek coasts with an estimated
total budget ofi 12-15M. FurthermoreARIA will exploit exclusive rights and knowow
deriving from the HCMR patented invention and itstagay technical experience in
Mediterranean amtries and abroad having an additional targetid@.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 cre#ion, function and maintenance of recreational diving parks, special fisheries
management areas, extensive aquaculture and many othgrdltirelatedtopics.

4 4

As B

P o “eno

T,
-y [ - »A“-‘-“
by
8
ST‘AR.T_ R “:“‘

Spin-off 317 FresQo

® Ve

FresQo is a statdp 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 paheers.
aspiration is to be an active compahsg first half 0f2022. FresQo is the outcome of a
project under the same name. The development of a rapidestructive methodology for
assessing seafood freshness has led to a functional tool that is thet podmuexploited by

the company.This tool uses a hypgrthasmatic camera that takes photos of a fish or other
seafood and based on atrtificial intelligence and atne® comparison with a database of
photos (depository created by the project) can rg@mhges in appearance related to
freshness alteration and conclude on the current freshness of the se&tfdloid. moment
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a depository for 12 different species has been created and is being continuously enlarged
(seeTable 1below). Dr. K. Grigorakis is the IMBBC researcher that is a member of the
company, as the expert on fish and seafood freshriBlss.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
..’ 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 irFtlesQo database (including
common and scientific naraef species and numbers of samples undergone review for their
freshnesy

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 andDr. P. (Yolanta) Koulouri participate in the HCMR spioff ARIA
(Artificial Reef Innovative Applications) P.C., founded by Dt.llbunas.The company 0
main focus is the design and implementation of recreational diving parks.

Dr. T. Dailianis par ti ci pat es in the Greek dmempany
companyods main focus iis the sustairdmffabl e e
Dailianis serves as an expert advisor.

Dr. C. Dounasis the founder of the HCMR spif ARIA (Artificial Reef Innovative
Applications) P.C. The companyds main focus is the
recreational diving parks.

Dr. P. Katharios is the founder of Aquatic Biologicals SA, spaff company of HCMR.
He is currently the CEO of the company and the Vice President of the Board of Directors.
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Aquatic Biologicals develops and prodaeeitogenous vaccines for aquaculture companies
and provideshealth 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 sgmistitutes and universities in
Greece, and we are in communication with theC in order to examine the feasibility of
creating a joint office that will support not only our respective organization, but perhaps
other research organizatmim Crete.

Nevetheless)MBBC has historically hagtery close tiesvith the Aquaculture industryln

the 1990s, the predecessor of IMBBGhe Institute ofMarine Biology of CretelMBC-
provided practical courses for aquaculture personnel and managepspvided egs 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 quitgidiy, through direct
interaction with the relevant researchers. Also, for many years, IMBBC researchers provide
consultingservicesto the major Greek aquaculture comparnresspects of Broodstock
management, Fish health and vaccinations, Feed foromlatd 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 Researchersiavelvedi n ficommer ci al acti vit
their expetise, in the form of provision of biological material (eggs, juveniles, edible fish),
analyses and consultingMloney obtained from theseconsulting activities goes into a

special account for each researchenfter deduction of a 205% overhead charge liye

HCMR and more recently a 2% by IMBBCThese moniesare managed by each

researcher and may cover the salaries of students and contracted personnel,
purchase/service of office and laboratory equipment, maintenance ofadfiies,
participation and travel to conferencesirchase of consumables for preliminary studies,

etc.

The Broodstock management facilifAQUA, Dr. C.C. Mylonas)produces eggs of a
number of Mediterranean marine fishes, including gilthead seabream, European seabass,
meagre ad greater amberjack, which are sold to commercial hatcheries in Greece and
Europe. These eggs arseold 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 Tineeeggs 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 yompan
AMBIO Consultants S.A.

Dr. E. Fountoulaki and Dr. I. Nengas(AQUA) wereinvolved ineightindividual contracts
for the period 201-2020providing analyses of aquafeeds and feed ingredienéduation

of nutritional productsn vivo and in vitro for fish producers and nutritional solution
providers,as well as aquaculture companies suchTBIHIS AQUACULTURE Ltd,
ALLTECH Ltd, FRAMELCO BV., La PRAIRIE Aqua Tech, PHILOSOFISH and Galaxidi
Marine Farns.

Dr. P. Katharios (AQUA) conducts fish disease diagnosservices 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 Privat&reek and
foreign commercial companies and organizati@ng.the American Soybean Association
USSEC), offering service in the field of fish nutrition and aquaculture.

Dr. P. (Yolanda) Koulouri (MB&B) has provided ecosystem negement services
regarding monitoring studies in the marine areas of wastewater treatment plants of different
cities of Crete Islande(g.Heraklion, Chania, Platanias, Rethymnon) as well aasures

for the conservation and management of marine biological resources widglBay
(Crete).

Dr. C.C. Mylonas (AQUA) has signed various contracts for consultationvarious
commercial operations in Greece, Europe and the Warldtal of >20 so far)in the area

of Broodstock Management and Control of Reproduction in Aquaedih. 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.EThis consulting work has been carried out since thg €800,

and has many benefits for Dr. Mylonas and his laboratory, butMBBC. Due in part to

this consulting activities carried out by Dr. Mylondmit also other IMBBC researchers
IMBBC has gained a very good reputation viith Mediterranean aqudtwre 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 Plantl Food Research.

Dr. Dr. N. Papandroulakis (AQUA) offers consulting on larval rearing and growt
methodologies In addition, théilot scale hatchersells fish pvenilesto private companies

of a number ofMediterranean marine fishes, including European seabass, meagre and
greater amberjackThesguvenilesaresoldto companieghat either do not hawdeir own
hatchery, or do not have breederstdse species in their facilitiesn addition, thePilot

netpen aquaculture faraf 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 SAd&he
university Ecole Polytechnique Fédérale de Lausafkuether, he offers scientific reports
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regarding fish antimicrobials to the company Vethellas AEBHe also conducts
toxicological reports for the companies S&B Industrial Minerals S.A, Vethellas AEBE and
the Hellenic Aquaculture Producers Organization (HAPENally, he offers the evaluation

of quality and safety of aquatic products for the company/AaBilopoulos SA.

Dr. D. Tsaparis (MB&B) offers asa service the genetic analysis of samples for the NGO
"Jgriogido".

Dr. C. TsigenopoulogMB&B) conducts annual service contracts to Universities, Research

Centers andquacultureompanies of approximatey0 . 0000 f or sequenci ng

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, 617 May 2018, IMBBC, HCMR, Heraklion,
Greece.

-Member of Organizing and Scientific Committee 2019: Wellcome TrESVIBL-EBI
advanced course on Computational Molac&volution. 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 Mariner®g, 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 ofd@asbral Researchers,
20182021. "Effects of climte change and ocean acidification on marine gastropods
(ECCO) (project ID: 343)". Scientific research area: H. Environment and ERrergy
Funded by: General Secretariat of Researc

-Postdoc Scholarship for the call «Suppmd researchers with emphasis on new researchers”
A pdz 3 4 ,-208EsBimation of volume and density of thrombotic material with
the use of micreCT in patients with ST elevation acute myocardial infarction (STEMI)
following primary percutaneous coragaintervention (PCIl) and thromboaspiration.
Correlation with angiographic and clinical outcome" (MIS 500470Funded 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 143, 2021, organized by IMBBC.

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

Dr. V. Gerovasileiou

-Greek Ng@ional Expert on marine and coastal biodiversity, 2021. Greek Ministry of
Environment and Energy & UNEP/MARAC/ SPA i n t he -202ame of
Strategic Action Programme for the conservation of Biological Diversity in the
Medi terranean Regiono.

-Scienific Committee member, 2021. 4th International Congress on Applied Ichthyology,
Oceanography & Aquatic Environment (HydroMediT 20215/81/2021, Mytilene,
Greece.

-Scientific Committee member, 2019. RAPA/UNERMAP Symposia on marine key
habitats and NwIndigenous Species in the Mediterranean,18/01/2019, Antalya,
Turkey.

-Scientific Commi ttee me mber , 2018. 4t h (I

Ecosystemso, 10/ 2018, Lanzarot e, Spai n.
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-Scientific Committee member, 2018. 12th Panhellenic Symposiu@ceanography &
Fisheries, 31/0®3/06/2018, Corfu, Greece.

Dr. N. Gioti

-Member of the Hellenic Bioinformatics (HBioinfo) Board of Directors (through
elections), 2012021.

-Scientific Committeemember of the Hellenic Bioinformatics (HBioinfo) Conference,
HBio 12, FORTH, Heraklion, 213 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.

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

-Marine Evolution conference (Stromstad, Sweden), 2018. Session "2. Evolutionary
Biology of Marine Invasions" corganizer.

Mrs D. Mavraki

-RDA Europe Expert grants, 2019. Granihmer as an expert European Researcher &
Scientist working with data to attend the 14th RDA Plenary meeting, in Helsinki,
Finland 232 5 October 2019, under t he t heme
https://grants.rdlliance.org/OpenCalls/cadixpertsrda14th-plenary

Dr. C.C. Mylonas

-Organizeri 12th International Symposium of Fish Reproductive Physiology, May 2023,
HersonissosCrete.

-President of the Scientific Comna# for Agrotechnology and Nutrition, of the Greek
Republici 20202022. 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 Eurepn 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 CommunityWorkshop, 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 ganizing 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 fiibien 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, German October 0710 2019.

-Session Chair at the 19th International Conference on Diseases of Fish and Shellfish
European Association of Fish PathologiE&FP 2019, Porto, September-02 2019.
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5.5 Societal Impact

The IMBBC has a significant role in the sety, through its many activities related to the
most important economic resource of Gredloe marine environment, which are governed

by (a) scientific excellence, (b) strategic collaborations with research, academic and
industrial partners in Greece, fBpe and the world, and (c) employment of modern
technologies in parallel to conventional knowled@ased on the above principles and the
extensive involvement of IMBBC research staff in EU aationalresearch projects, the
activities of the institutare relevant both locallgnd 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 andbusiness activities, IMBBC has succeeded in bringing the issues of marine
biodiversity €.g.sustainable exploitation of marine biological resources) and sustainable
development of aquaculture at the highest priority at the regional and national Téxeel.
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 (ce)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 participaten the networking for the Meditemaan

Science Commission (CIESM) consisting of several thousand marine researchers, applying

the latest scientific tools to better understand, monitor and protectehtasgging, highly

impacted Mediterranean Sellore specifically IMBBC represents ond the focal points

oftheCIl ESM program fiwatching for jellyfish bl
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 ngmofit organization

European Marine Science Educators Association (EMSEA) committed to boost Ocean
Literacy in Europe and worldwide. In addition, the EMSEkditerranean Working Group

(of which Dr. Y. Koulouri is a foundingnember) provides basic fundamental knowledge

about the Mediterranean Sea to educators, teachers, scientists, ti&Blse business

sector and policymakerdn this way, ithelps to achieve awareness all levels of society

and therefore a blue and stainable Mediterranean regiomn this context, personnel of

IMBBC along withother institutes odfCMR has actively participated during the evaluation
period in events such as Researcher 6s Night
Day, World Ocea Day in order to promote ocean/marine citizenship.

Dr. Y. Koulouri is also a member andas electedrecently as theo-chair of the Ocean
Literacy Working Group of the European Global Ocean Observing System (EuroGOQOS)
which, among otheactivities €.g.policy documentandcampaigns), has launched a leng

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 ieamimgful way and make informed
decisions for their lives that will impact on their future wellbeilgBBC is also a founding
member of EU40cean Coalitiowhich connects diversarganizationsprojects and people

that contribute to ocean literacy ane thustainable management of the ocean. Supported
by the European Commission, this bottaminclusive initiative aims at uniting the voices

of Europeans to make the ocean a concern of everybme coalition is made up of three
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components: a platform foorganizationsand 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 Cretaquafwumich is part of HCMR)

not only in tke realization of its construction and operation, but also in different events
organized for the local population and the visitofithe Director of IMBBC (Dr. C.C.
Mylonas) has been theDirector of the Cretaquarium between March 2021 and March
2022,and its chief aquariologist (DA. Sterioti) is a researcher 81BBC. As suchthe
research activitiesf IMBBC (and HCMR as a whole&re highly visible in thevisitors of

the aquarium, and have contributed greatly in strengthening the interest of the local society,
but also beyondn the area of marine life, conservation, biodiversity and aquacusimce

Crete is a popular destination for domestic and internattonam Since 2021we have
organized a permaneethibition at the Cretaquariumvith the purpose tdisseminate and
promote the key messages and objectives of the UN Decade of Ocean Science for
Sustainable Developmentty producing audiovisual and e@tional 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 lastwo years, a significant effort has been undegako bring the research
done byIMBBC researchexcloser to the public, and bring awareness abimiimportance

of themarine environment and the health of our Oceans and Seasmaititenancef the
Climate, the stability of the ecosystems, the prioviof healthy food, the discovery of
important pharmaceuticals and industrial compounds, and wellbeing of coastal
communities. A series aterviewsof all of our researchers and paigics is published in

local ornational newspapers every2Zlmonths, wile news releaseare sentto all media
when a new research programs starts its |mplementat\tmbelleve this has increased the
awareness of the public -
regarding IMBBC and the — ===
HCMR, and helps in educating o vanssaksz zin “n-

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

environmental, biodiversity and
aquaculture issuesin 2020, a Yld vd |,I£IVOUV oThv Kpl‘ITI‘I»

total of 30 publications were
produced in different media

-4 |

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

publications  were made,
including also press leases
regarding new projectsln 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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Interview of Drs. K. Grigorakis and C.C. Mylong8QUA), on the value of farmed
Mediterranean fish and the Greek aquaculture industry.
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