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Bioeconomy: the challenges of a key model
for sustainable development

In a world threatened by climate change, the drive towards a more
environmentally friendly economy is not an option, it is an obligation.

Bioeconomy, which the FAO defines as "knowledge-based production and the
use of biological resources, processes and methods to provide goods and
services in a sustainable manner in all economic sectors”, becomes essential.



What is bioeconomy?

EU Bioeconomy Strategy covers all the sectors and systems that depend
on biological resources: animals, plants, micro-organisms and derived
biomass, including organic waste.

The ultimate aim is to protect the environment, avoid overexploitation
of natural resources and enhance biodiversity.




Circular bioeconomy

The principles of the circular
economy — reuse, repair
and recycle —are a
fundamental part of the
bioeconomy.

Through reuse, repair and
recycling, the total amount
of waste and its impact is
reduced.

It also saves energy,
minimises pollution of soil,
air and water, thus helping
to prevent damage to the
environment, climate and
biodiversity.

CIRCULAR
BIOECONOMY
OF WELLBEING

E 1 N%i[.—o:’ +
= Materials i
Construction efficiency
Chemical ioen:

Packaging  BIOPRODUCTS %999 oign EloMase

BIOPROCESSING
’
& .
AAA A° .+  Sustainable
Pharmaceuticals  Textiles recycle 2 Biofiots
reuse Food £ o
reduc Foed b
®
| fe 3
&
g Sustainable | =
;Q, BIOCITIES SOCIETY nxtgs:ﬁ:& agriculture &
] v & & T ssustainal ble @
< for
2 -/ =2 T 4

% WELLBEING PROSPERITY fisherios & - pROVISIONING
) Educational ) aquaculture ~ "~ geoviaes
Climate Agroforestry

CULTURAL

\2 o :
\% o <
W% spiituol SERVICES Wi e
" eRecroational SUPPY T SERVICES
"’ Disoaso Flood
CCNEVABLE regulation  control
» NATURAL CAPITAL
N b.‘:\

BIODIVERSITY ECOSYSTEM
FUNCTIONS




The bioeconomy, the 2030 Agenda and
the Sustainable Development Goals
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Increased investment in research,
innovation and training. Research on
bioeconomy issues and its application
tend to be disconnected. To avoid
this,  public-private  partnerships
should be promoted.

Strengthening policy coordination

and engagement. Increasing
synergies and coherence between
bioeconomy-related policies,

initiatives and economic sectors is
essential.

Improving markets and
competitiveness. This consists of
providing the knowledge base
needed to make the different sectors
of the bioeconomy more sustainable,
as well as boosting the development
of clean energy.



RIS3 (Research & Innovation Strategies
for Smart Specialisation) Strategy aiming
to improve competition on:
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Contribution of academia

EDUCATION RESEARCH INTEGRATION OF
RESEARCH RESULTS
TO INDUSTRY




Department of Agricultural Development, Agri-Food
and Natural Resources Management

Development of Plant and Animal
Production using modern Sustainable

Interdisciplinarity intelligent technologies Development

Rational Management of 7 % Development of Food Technology
Natural Resources, RES and J7/, ¢-¢ with emphasis on Authenticity,
Circular Economy N Excellent Quality

Connection to

the Market Agricultural Entrepreneurship Smart
with emphasis on innovation, Specialization
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MSc In Sustainable
Bioeconomy

Learning Outcomes

They will be able to choose the appropriate
technology for each stage of agricultural
production and industrial process that should be
used with a focus on sustainable development.

They will understand the concepts of

"Bioeconomy", "Circular Economy",
Sustainability, "Biorefinery".

They will be able to propose solutions to
optimise the production process using
environmentally friendly technologies

Understand the need for a development of new
environmentally friendly processes to support
and develop sustainable development
applications based on the Bio-Economy

They will be able to inform society and

stakeholders in the context of promoting the
concept of "Knowledge Society" contained in
the Sustainable Development Goals as
proposed by the EU.



MSc in Sustainable Bioeconomy

First semester
Courses

Introduction to the bioeconomy & Bioethics

(The Bioeconomy: People, Planet, Policies,
Bioethics)

Environment and sustainable development

Bioeconomy: innovation and sustainable

entrepreneurship

Green Analytical and Environmental Chemistry

Sustainable  development systems and
environmental footprint reduction practices

Second semester
Courses
Industrial biotechnology

New technologies in the food industry
Life cycle analysis

Waste recycling and Circular

economy

recovery -

Cycle of educational seminars

Third semester
Courses

Practical Exercise

Preparation of a postgraduate thesis



Contribution of academia

EDUCATION RESEARCH INTEGRATION OF
RESEARCH RESULTS
TO INDUSTRY
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P¥  Biotechnological utilization of agri-food by-products

L?’_, Production of bio-based and biodegradable materials

E Biotechnological development of next-generation food and pharmaceutical
™  products

Advancement of sustainable agricultural practices and ecosystem management

Q Integration of digital technologies and green innovation in production



Tunpa Aypotikic Avantugng,
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EpeuvnTlka epyaoTripla
v/ Bloxnueiag, BiotexvoAoyiag & Mopiakwv AvaAuoewyv (YreuBuvog emik. Kab. Appdarng Nikog)

v/ Xnueiag kai TexvoAoyiag Tpo@ipwyv (Y1reubuvn emik. Kab. Téptmrou Aviwvia)

V' Xnueiag kai TexvoAoyiag MepiBdAAovTog (Yreubuvn emik. Kad. ApBavitn OAya)
V' Ag1popikng kal Eugpuoug Mewpyiag (Yreubuvn emik. Kad. Baroavidou Avva)

v/ KukAIkiig Biooikovopiag (Y1relOuvog emik. Kaf. Aaddkng AnuRTpng)

v/ BlotroikiAéTnTag kai OikoouoTnUIKWY Yrnpeoiwv (Yreuduvn emik. Kab. Matrayswpyiou
Nauoika)

O@eopoBeTnuéva ouvepyaldpeva epyacThpla ue 1o TuAua:
v Evepyeiakwy kai MepiBarrovTikwyv Epeuviyv (E2RelLab) (AieuBuvTtiig Kab. BpaxétrouAog MixdaAng)

v’ Xnueiag kai Texvohoyiag YAIkwv (LCMT) (AleuBuvtig Ka@. Zta861roulog BaagiAeiog)



Z
)\
Environmental microbiome MatrixBiome

Human microbiome

Food microbiome

Digestive Urogenital




Z
)\
MatrixLEiome

Broad-band applications
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Microbiome Research

Microbiome research has chbr-\sistentl been placed in the ,
spotlight over the past two decades ' ~4
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MatrixBiome Lab

Epyaotripto Blioynueiag, Bioteyvoloyiag & Moplakwv AvaAloewv

Development and
biological evaluation of
biological drugs

We are developing and evaluate
the biological activity of
biological drugs (e.g....

READ MORE =—»

Developing engineered
microbes For therapeutics
and food supplements

We engineer novel microbes in
order to be used as a payload...

READ MORE =—»

?
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Nutrition impact on ECM
and Microbiome

We investigate the role of
probiotics and postbiotics input
in ECM enzymatic...

READ MORE =



Current Issue

Science Translational Medicine

RESEARCH ARTICLE | 15 0CT 2025

Biselective LOX/HSP70 decoys improve melanoma treatment in
mice

SCIENCE TRANSLATIONAL MEDICIME | RESEARCH ARTICLE

CAMNCER

Biselective remodeling of the melanoma tumor
microenvironment prevents metastasis and enhances
immune activation in mouse models

Nikolaos A. Afratis'=*, Shivang Parikh™t, Idan Adir't, Roma Parikh’, Inna Solomonov’,
Orit Kollet", Sivan Gelb', Yuval Sade”, Hananya Vaknine®, Valentina Zemser-Wernear®,
Ronen Brener®, Eran Nizri*”, Dov Hershkovitz™®, Sylvie Ricard-Blum®, Carmit Levy™®, Irit Sagi'™

The extracellular ratrix (ECM] plays a crucial role in supporting metastasis in solid malignancies, yet effective
ECM-targeted therapies remain scarce. Here, we introduce a dual-targeting strategy to combat melanoma by le-
veraging bispecific agents that disrupt key ECM and turmor-associated pathways. Building on the inhibitory prop-
erties of lysyl oxidase—propeptide (LOX-PP), we engineered biselective decoys that simultaneously target the
collagen cross-linking enzyme LOX and heat shock protein 70 (HSPT0], both of which sre up-regulated during
melanoma pragression in both human and mouse models. This dual-targeting strategy offers a new avenue for
disrupting ECM-driven tumar pragredsion and enhancing therapeutic efficacy. Administerad to mouse models of
melanoma, the decoys reduced tumor burden and circulating melanoma cells by inhibiting proliferation and lung
metastasis. Mechanistically, the decoys suppressed cancer-supporting ECM organization, inhibited ECM-remodeling
pathways and associated enzymes, and reshaped the tumor immune microenvironment. The treatment modu-
lated immune responses by enhancing neutrophil, B cell, and CO8™ T cell infiltration. In combination with immune
check point inhibitor, the decoys further promoted melanoma killing by CDB' T cells, The decays efficiently bound
multiple hurman tumaors expressing LOXYHSPTO™ ex vive. These findings highlight the potential of dual inhibition
a3 & potential strategy for remodeling melanoma and other tumer microenvironments and enhancing immuno-
therapy efficacy.
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Allosteric Anti-KLK4 Antibody
Development for Targeted Anti-cancer
Effects in Ovarian Carcinoma ™

Nikolaos A. Afratis "**, Blake T. Ftlley Peter G. Chandler”,
Ashley M. Buckle ™", ‘and Irit Sagi ™
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Next-Gen
Sequencing (NGS)
of soil samples

Data + DNA: Track microbial
Metagenomics shifts with land use
in the Field or crops

D
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Predict soil health
and productivity
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Microbiome
Engineering

m Designer microbial consortia

m CRISPR & synthetic biology
approaches

m Climate-resilient, high-yield crop
potential
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TpEYOVTA EPEVVNTIKA TIPOYPAUOTA TOU EPYNCTNPLOV
Bloynuetiag, Bioteyvoloyiag & Moplakwv AvaAuoewv

H emridpaon Twv microRNAs 1ToU TTpOo€p)OoVTal aTTd TPOPIHA
oTNV avadiapop@wWaon TOU EGWKUTTAPIOU XWPEOU KAl TOU
MIKPOBIWHATOG OTO JEAGAVWUA

ata
\/ ”%

Smart Farm and Agri-
environmental Big Data
Space (AgriDataValue)
MthoBiw no MetapoAn e§wkuttdplov Eupwmaikii Evwon

XWPOU 0TO HeAdvwua Horizon Europe
101086461

Ettilotnuovikog Yeubuvog:
©. Zaxapadng

ETiotnuoviKog ’YT[?«UGUVOQ- ‘ E A I A E K https.//www.agridatavalue.eu
N. A(ppdmg EMANVuKG 15pupta Epeuvag & Kav

https://matrixbiomelab.org
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Epeuvntikn dpactnplotnta epyactnpiov Bloynueiag,
BloteyvoAoyiag & Moplakwv AvaAUcEwWV

2 KOTIOG TWV KUTTAPOKOAALEPYELWV Elval va StatnprBouv ta kUTTapa Bl HOKPLA aTtO TOV GUGLOAOYLIKO
opyaviopo amd tov otoio porABav

OL KUTTOPOKOAALEPYELEG O BonBoUv va avaKAAUYOUHE VEOUG HOPLOKOUG UNYXOVLOOUG YO VO KATOVOTJOOUME TNV
A€LTOUpYELD TOU AVOPWTILVOU 0pYAVLG OV

Bpiokel epappoyeg 010 xwWpo Tou Gapudkou, Twv Tpodipwy Kat TG PlotexvoAoyiag




Epeuvntikn dpaoctnplotnta EpyactnpLo
KukAlkng Blo-olkovopiag

2KOTIOC Tou gpyactnpiou eival tpodyel TNV KUKALKNA Blo-olkovouia pe TG £PEUVAC KAl avATTTUENC
KAWVOoTOPWY TteXVoAoylwyv  cuvdudloviag oUyxpoveg GUOLKOXNUIKEC OlePyacieC KAl TEXVIKEG ME
Blotexvoloylkeg dlepyacieg divovtag mpootiBeuevn aia otig umdpxovoeg aluoideg aiag twv
Tpodipwy, dapPAKWY, XNHUIKWY KAl KAUGTHWV.

O Avamntuén kawotopwy Blo-dAloTnpiwy XPNOIHOTIOWWVTAG AYPOTO-YEWPYLKA Kal AnuATooe AaSEK
aAyPOTO-BlOPNXAVIKA UTIOAs{ppaTa KaBwce Kat AAAa Blopnxavikd mapdmAsupa
pevpata

2xedlaocuoc & avartuén Blo-
dlepyaatwy /KUKAIKI otkovopia
O Avamntuén puoikoxnuikwy dlepyaciwy dlaxwplopol, Ttapaiafng Kat kadaplopou email: dladakis@agro.uoa.g

TIPOLOVIWY TTPOOTIBEUEVNC a&lag

O Avamtuén Blo-dlepyaciwy Pe XPAON AVAVEWOIHWY TIOPWY yla TNV Ttapaywyn
XNULIKWY, BLO-TIOAUPEPWY KAl HIKPORBLAKWYV ATidiwy

U MaBnuatikr govieAomoinon Kat oxedlacpog Blo-dwAtotnpiwy kat flo- 5l€pY0.0‘le
otoxevovIag oTnVv avaAuon tng astpopiag Toug :

* Texvoolkovouikng aéloAoynonc (TEA)
* AvdAuon tou TtepBaArovTikol KUKAou Cwnc (LCA)

* AvAAuon KowwVvikoU KUKAou Lwng (S-LCA)



https://agro.uoa.gr/ladakis/

Epeuvntikn dpaoctnplotnta EpyacTtnpLo
KukAwkn¢ Blo-olkovopiag
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@ BlotexvoAoyika Mpoiovta

Katnyopia

Mpoidvta

Xpnoelg
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@ Tpodua

® BL03PACTIKEG
ouoieg

PHB, PLA, PBS

Bloatbavoan,
BloBoutavoAn

MOVOKUTTAPLKEG
pwteiveg, Eviupa
AvtiBloTikd, oégq,
TIPOBLOTIKA

Blodiaotwpeva
TTAQOTIKA

EvaAAakTikda kavolua

Awatpodn, tpodua,
dWOoTpOoPEC

ddppaka, KAAAUVTIKA,
AELTOUPYLIKA




Epeuvntikn dpaoctnplotnta EpyactnpLo
KukAlkng Blo-olkovopiag

2° EpguvnTIKO Tredio YBpdikn diepyacia avaKOKAwonc MARPNC BloAoyikr Stepyacia

‘. Mu«d O Nepo o\ 4 3@ .
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* YBpdIKN diepyacia NuKA ANonoAUEpOTOINaN
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3° EpeuvnTIKO Tredio

OAwotikn A§loAoynon Aerwpopeiag NEwv
TexvoAoywwyv kat Blodiepyaciwyv
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Texvo-olKovouIKN avaiuon

LIFE
CYCLE
COST

ANALYSIS

AvaAuon KUKAou Jwng

Raw Material

Disposal/Recycling /" Extraction

LIFE CYCLE

ASSESSMENT

__ Manufacturing/
) Assembly

Transpertation &
Distribution

Kolvwviko-olkovoulk avaiuon




TpExovta epeuvnTKa TIpoypAHaTa
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https://star4bbs.eu/

Sustainable bio-based systems through
effective certification & labelling

SUSTAINA
BILITY

Tuppetoxn: A. Aaddakng
‘Evapen: 1/10/22 AREn: 31/12/25

(LYCRA )

https://lucra-project.eu/

Circular
Bio-based
Europe
Joint Undertaking
Funded by . UK Research
the European Union e

Zuppetoxn: A. Aaddkng

Bio-based Industries
(onsortium

[Rcll Funded by
O the European Union

leﬁn: 01/07/23 AREn: 30/06/9
( LIFEYEBp )

LIFE EBP is an environmental pilot
project that aims to demonstrate
environmental, economic and social
benefits of soluble bioproducts (BPs)
and insoluble residues (IR) in the
sectors of municipal biowaste (MBW)
management, agriculture and chemical
industry in five European countries
(Italy, Cyprus, Greece, France and
Spain), taken as case studies.

/ {FTOCPIT

https://www.cocpit-horizon.eu/
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Funded by
the European Union

Lignocellulosic Adhesives and coatings
crops

Rubber

Funded by
the European Union

Zupperoxn: A. Aaddkng
‘Evapgn: 09/20 Angn: 05/26

Tuppetoxn: A. Aaddakng
‘Evap€én: 1/11/22 ARén: 31/10/26
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Contribution of academia

EDUCATION RESEARCH INTEGRATION OF
RESEARCH RESULTS
TO INDUSTRY




Joint Research platforms

Technology Transfer Office/Accelerator Internaltional collaboration

MANEMIZTHMIO ABHNON .
UNIVERSITE

DE REIMS
CHAMPAGNE-ARDENNE




KukALkn Owkovopia

PapUIKO povteAo avantuéng-Napadoolako HovTEAo Ttapaywyne ayadbwyv

E€opuén Mapaywyr KatravaAwon & . .
PLTWY UAGY Xprion Antoppudn Zuoowpeuon
, , Mpwteg DAEC
Nea emoxn | BiobAké
ﬁ&ﬁ KUKAKA olkovopia Tpoomadei va
’ n A y y
Eaavsisionos Iy W £AAXIOTOTOOEL TN OTIATAAN Kat va

otnv napaywyn , , ,
XPNOLHOTIOLEL TIOPOUG &CIVCI Kat

,
< ’ , , Sava.
KUKALKO povteAo |M

* avartuéng ‘ J€ Pla KUKALKH olkovopia:
) * Ta améBAnTa eAaxiotomolouvTal
AvakUkAwon Aluvouf] I r v
/Avanapuvwvr'li : * Outduoikoi mépol dlatnpouvtal
w & * Hpumavon pewwvetat
0-0

Katavaihwvon /
Xprion npoiovtog



Conclusions
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The circular economy as The university as a hub of
a driver of sustainable innovation.

development.

The industry as an agent
of implementation and
change.
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Thank you for your attention!

Questions?

m Contact: nafratis@agro.uoa.gr
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