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Description of Activity (suggested max. 1000 words)
Please address the following aspects:

— Background: Explain the context behind the choice of this Activity, e.g. why this has been prioritized
or selected. If this is the continuation of a preceding Activity, please indicate how and why the new
Activity will build on previous results/experiences.

Western Balkans and Caucasian countries have a diverse plant germplasm, with local farming systems
relying on many local and native plant species. However, ecological and economic challenges continue to
be a serious threat to this valuable diversity. Unlike developed countries, which often have strong
policies for the preservation and sustainable use of genetic resources, these countries still face challenges
in the foundation of practical frameworks for the conservation and sustainable use of this still-abundant
agrobiodiversity. Plant genetic resources (PGR) in these countries are primarily preserved in situ or ex
situ in seed collection stored at low temperatures or field collections. However, these collections face
limitations due to environmental challenges, the risk of genetic loss over time, and the risk of pathogen
contamination transmitted through vegetative multiplication and insects, which are high and difficult to
avoid. To deal with these problems, tissue culture techniques are essential in collecting, multiplying, and
storing plant germplasm using cryopreservation techniques. Although cryopreservation offers numerous
advantages, its implementation requires overcoming some challenges. One of the key difficulties is the
injtial investment in technology. So far, there is no scientific report on if and how many plants from these
countries are cryopreserved. Thus, this territory needs a biotechnological approach for at least
preparatory gene banks. This activity represents a pioneering initiative to establish the First Cryobank to
be initially shared among several ECPGR member countries, such as Serbia, Croatia, Albania, and
Georgia, each with different expertise in cryopreservation. Involving ECPGR non-member countries as
observers in the signing of Memorandum of Understanding (MoU), training courses, and knowledge
exchange, is essential since it highly encourages regional cooperation while providing them with access
to advanced technologies for PGR conservation, and in the future perspective might help implement
such technologies in their countries.

— Justification: Explain why this Activity is justified in terms of making progress towards achieving
the ECPGR priority activities and the targets of the Plant Genetic Resources Strategy for Europe.

The idea of establishing a “collaborative cryobank” is justified as it directly supports the goals of the
PGR Strategy for Europe, such as consolidated and sustained European ex situ PGR conservation and
promoting of sustainable use of European PGR, as explained in Section 2 of the PGR strategy. This
activity also aligns with the main goals of the ECPGR Cryopreservation Working Group, such as
increasing collaboration between European scientists and institutes holding crop collections to
establish a European Cryo Hub and creating one or more cryopreservation backup facilities. A
centralized cryobank allows partners to pool resources, reducing the financial stress of investing in
expensive cryogenic equipment and specialized expertise, leading to significant economic savings. It
ensures optimal sample storage under standardized protocols, minimizing degradation risks, while
also enhancing security through continuous monitoring and protection from equipment failures and
other threats. Furthermore, it streamlines regulatory compliance, reduces organizational requirements,
and promotes collaboration, which makes it simpler for researchers to access and share PGR across
countries through the benefit of shared infrastructure and technical know-how. Such a cryobank can
also store safety duplicates of cryo collection planned for establishment in participating counties,
ensuring further protection and backup. This Activity could serve as a model for brother regional
cooperation in PGR conservation.

— Rationale for the choice of partners: Explain why the selected partners are the most suitable to carry
out the proposed Activity and briefly describe their respective roles in the Activity.

The selected partners are the best fit for the proposed activity due to expertise, infrastructure, and roles
in PGR conservation.

Fruit Research Institute (FRI) is a leading institution for fruit breeding with the largest ex situ collection
of autochthonous genotypes in Serbia. Their tissue culture group is highly experienced in




cryopreservation, although they lack the necessary LN storage tanks to fully implement the protocols.
Once they acquire the necessary equipment, FRI will ensure the long-term preservation of
cryopreserved collections and provide a consistent LN supply (see the statement in Additional
remarks).

The Faculty of Agriculture in Zagreb has a grapevine tissue culture laboratory with expertise in
cryopreserving over 10 grapevine cultivars since 2015. National Field Bank of Grapevines in Zagreb
contains over 120 cultivars, but due to natural hazards, a more secure environment for their
preservation is required, making this collaboration crucial.

In Albania, interconnected Plant Cell and Tissue culture laboratories at University of Tirana and the
Research Centre of Biotechnology and Genetics have extensive experience in micropropagation and
short- and mid-term conservation. They are developing cryopreservation techniques, which require
additional training and collaboration.

The Scientific Research Center of Agriculture (SRCA) in Georgia holds the region's largest living
collection of grapevines, including autochthonous Georgian varieties, international grapevines, and
wild species, making it an important partner in grapevine conservation and cryopreservation in the
Caucasus.

— Methodology or Approach: Explain how the partners will operate. Clearly explain who is expected to do
what. Also, explain the rationale for meeting (or not) as part of the Activity. Include a Gantt Chart to illustrate
the work breakdown structure of the project.

The proposed Activity will be carried out through a series of clearly defined sub-activities (SA)
presented in the Gantt Diagram. The partners will work collaboratively to implement sub-activities
while also focusing on their individual responsibilities:

> Albanian partner organizes Kick-off meeting at the start of the project, with participation from
both ECPGR-funded and self-funded partners (SA1). The resource person, Dr. Milo$ Faltus, Co-
Chair of ECPGR Cryopreservation WG, will be present at the meeting.

> The Serbian partner will prepare the draft version of the Memorandum of Understanding (SA1)

» All ECPGR-funded partners are responsible for purchasing chemicals and consumables for
individual cryopreservation experiments. The Serbian partner will purchase an LN tank (SA2)

> All ECPGR-funded partners are expected to establish stable in wvitro cultures of the selected
autochthonous germplasm (SA3)

» The Serbian partner is in charge of providing cryopreservation training courses to ensure ongoing
knowledge transfer and capacity building across all partner institutions (both ECPGR-funded and
self-funded) (SA4)

» All ECPGR-funded partners are expected to carry out and optimize cryopreservation protocols
for selected germplasm at their respective institutions. They are also responsible for monitoring
the regrowth of sample from LN, tracking the multiplication capacity of recovered cultures, and
sharing collected data among themselves (SA5)

> The Serbian partner is in charge of establishing a shared cryobank which includes the final
deposit of PGRs in LN utilizing optimized protocols established by each ECPGR-funded partner
(SA6). Each partner is required to provide in vitro cultures, which will be cryopreserved.

» FRI Serbia will be responsible for maintaining the cryobank during this Activity as well as after
its completion

» Croatian partner organizes the Final meeting with participation of all partners (SA7)

> All ECPGR-funded partners will collaborate to compile and write the midterm and final reports
(SA8)

Meetings, particularly the Kick-off meeting and the Final meeting, are critical for ensuring alignment,
discussing key project outcomes, and encouraging collaboration. The Kick-off meeting will define roles
and responsibilities, while the Final conference will serve as an opportunity for sharing results and
forming future partnerships. Other activities, such as training courses, will be held both onsite and
online to accommodate the partners' different locations and ensure continuous engagement.

The timing for each sub-activity is presented in Table 1 below.




Table 1. GANTT Diagram

Yearl Year2 Year3
Sub-activities (SA) Q1|02|03|0a|Q1|02|03|Q4a]0Q1|0Q2]|0Q3]| Q4
SAL. Kick-off meeting X
SA2. Procurement of storage equipment and x | x| x

materials

SA3. Selection of PGR and introductionin
tissue culture conditions

SA4. Training on cryopreservation procedure X X X X

SAS5. Application of cryopreservation protocols
for endangered plant geneticresources

SA6. Long-termstorage and gene bank
establishment

SA7. Final conference X

XXX | X[X]|X

SA8. Midterm and Final reports X X

— Description of genetic material: If your Activity is focusing on genetic material, please describe in
detail, as far as possible, who is providing this genetic material, its status and the number of accessions
under investigation (for example: This Activity aims at molecularly analyzing [/ safety-duplicating /
evaluating / collecting XY accessions (listed) of “Genus species”, provided by genebank Z/ farmers in country W
/to be collected in country P..., etc.).

Serbia will focus on the conservation of nine indigenous Prunus domestica L. cultivars: ‘Belosljiva’,
‘Crvena Ranka’, ‘Crnosljiva’, ‘Cerovacki Piskavac’, ‘Dragacevka’, ‘Moravka’, ‘Pozegaca’, ‘Sitnica’,
‘Trnovaca’, and ‘Metlas’. The material (4 accessions per each cultivar) will be collected from the ex situ
collections maintained in the screenhouses of FRI, which are recognized as pre-basic material by the
Ministry of Agriculture of RS. The total number of Serbian accessions to be stored during Activity
lifecycle: 36.

Croatia will focus on grapevine cultivars of Vitis vinifera named ‘Grasevina’, ‘Posip’, ‘Plavac mali’,
‘Skrlet’, and “Moslavac’ (4 accessions per each cultivar). The plant material will be collected at the
experimental station Jazbina in Zagreb. Some of the cultivars are stored as pre-basic or basic material
and have been tested for experimental cryopreservation. The total number of Croatian accessions to be
stored: 20.

Albania will focus on Prunus domestica L. (‘Tropojane” and “Vlonjate” cvs.) and Malus domestica Borkh.
(‘Gjyle’ and “Gjege’ cvs.) collected from in-field collections (4 accessions per each cultivar). The total
number of Albanian accessions to be stored: 16.

Georgia primarily focuses on Vitis vinifera ssp. sativa and sylvestris. Grapevine materials for this study
are sourced from the SRCA collection, which has been characterized ampelographically, and were
analyzed using SNP and SSR markers to confirm their genetic identity. the total number of Georgian
accessions to be stored: 10.

— Expected impact. Clearly specify the expected impact from this Activity for the respective ECPGR
priority activity, compared to the current state of progress of the respective Plant Genetic Resources
Strategy for Europe target. Explain how the impact will be obtained.

The Project is expected to significantly impact the territory of Western Balkans and Caucasian
countries, and the establishment of the ‘Shared Cryobank’ will be the first example of practical
cooperation between countries in this field and it will remain available even after the completion of the
Project. In line with the European PGR Strategy’s focus on securing, documenting, and ensuring access
to genetic resources, the proposed project will bring other additional values, such as:
1. Developing Infrastructure and Expertise: Providing a ‘Shared Cryobank’ infrastructure between
countries is essential for this part of Europe and will make it possible to facilitate the long-term




preservation and exchange of valuable plant materials.

2. Support Agricultural Innovation and Improve Conservation Efforts: Raising awareness among
farmers, producers, and the Academic world through meetings and a scientific Conference,
emphasizing the knowledge on the autochthonous biodiversity in these countries and the
initiatives that should be taken to preserve it.

3. Encourage Collaboration Across Borders: Theoretical and practical knowledge-sharing between
Research Groups in micropropagation and cryopreservation, joint research initiatives, and
standardization of cryopreservation techniques will be achieved.

4. Integrating with European Conservation Policies: Aligning efforts with established frameworks
to enhance genetic resource management.

— Links with other non-ECPGR projects or individuals: If applicable, clearly explain the objectives of
the linked projects and the reasons for complementarity with the ECPGR Activity.

Projects outside the ECPGR that complement the proposed Activity include:

1. COST Action 21157 “European Network for Innovative Woody Plant Cloning”
(www.copytree.eu) - the focus of WG2 (Diagnosis, sanitation, and conservation) is the application
of encapsulation, vitrification, and droplet-based techniques for the long-term storage of mother
plant stocks that were sanitized, as well as ancient and endangered fruit germplasm.

2. “Application of metabolomics, high-throughput phenotyping, and molecular markers in the
early selection of disease resistance in the development of new Vitis vinifera varieties”
financed by the National Science Foundation of Croatia (2023-2027) — the project aims to improve
grapevine breeding by increasing genetic diversity, stresses resilience, and sustainability, thereby
bridging traditional conservation and modern agricultural needs.

3. “Safeguard of Albanian autochthonous fruit germplasm by synthetic seed technology and
advanced conservation at ultra-low temperature (cryopreservation, -196°C)”, a joint research
project between CNR-IBE, Florence, Italy, and the Academy of Sciences of Albania; funded by
NASRI/MoES (2023-2025), with the objective of implementing cryopreservation techniques for
long-term preservation of Albanian autochthonous germplasm.

4. “The establishment of the First Cryobank in Albania for the preservation of Albanian
autochthonous fruit tree species (CRYOFRUIT)”, financed by the Academy of Sciences of
Albania (2023-2027), with the objective of setting up an operational infrastructure for long-term
preservation of Albanian autochthonous germplasm. The participation in the proposed ECPGR

Activity will enable the acquisition of practical knowledge in application of different cryo
techniques, which will be essential for establishing a cryo collection in Albania, followed by
creation of safety duplicates in shared cryobank.

5. “Conservation and plum pox virus eradication from Serbian autochthonous plum genotypes
using cryotechniques (CryoPlum)”, Scientific Fund of the RS (2020-2022) - the main objective was
to establish cryopreservation protocols for autochthonous plums, and those will be directly
applied in the proposed Activity.




Expected products and related ECPGR Priority activity

List concrete products and results that are obtained by the Activity and the corresponding number(s) of the ECPGR
Outcome(s) and/or Output(s) and/or Activities to which each product/result will contribute.

Corresponding contribution to Plant Genetic Resources

No. | Expected products/results T e Ay —

1. | A Memorandum of Understanding | CryoConnect reinforces the European PGR Strategy by
(MoU) defining the scope and the securing valuable genetic material, enhancing regional
terms of operation for the shared cooperation, and creating a model for future collaborative
cryobank cryobank initiatives. By integrating Balkan and Caucasus

countries into the broader ECPGR framework, the project
strengthens  Europe’s collective capacity for PGR
conservation, utilization, and sustainable agriculture,
ensuring that vital genetic resources remain available for
research, breeding, and food security in the future.

2. | Shared genebank’ ready to use Table 3. Target 2. P1 — Capacity-building services to be
organized within the framework of the genebank managers’
network, also based on blueprint provided by PRO-GRACE
at Month 22= Month 12 of Phase X.

Table 3. Target 3. P1 - Support to countries to identify and
include material into AEGIS, including regeneration and
safety-duplication.

Table 3. Target 3. P1 - Implementation of genebank review
system by the network of genebank managers, taking into
account Crop Trust certification experience and global
strategies.

3. | Technology transfer by introducing | Table 1. Target 1. P1 - Disseminate methodologies and
cryopreservation in other support documents and organize webinars on how to do
laboratories diversity and gap analysis and how to develop National

CWR strategies.

4. | Theoretical and practical Table 1. Target 1. P1 - Disseminate methodologies and
knowledge gained by researchers support documents and organize webinars on how to do
from partner countries diversity and gap analysis and how to develop National

CWR strategies.

5. | Concrete unified protocols for Table 1. Target 1. P1 - Disseminate methodologies and
cryopreservation methods and in support documents and organize webinars on how to do
vitro regeneration after storage. diversity and gap analysis and how to develop National

CWR strategies.
6. | Database of genotype-based storage | Table 1. Target 1. P1 - Disseminate methodologies and

period and regrowth parameters

support documents and organize webinars on how to do
diversity and gap analysis and how to develop National
CWR strategies.

Table 3. Target 3. P1 — P1 - Support to countries to identify
and include material into AEGIS, including regeneration and
safety-duplication.

Table 3. Target 3. P1 - Implementation of genebank review
system by the network of genebank managers, taking into
account Crop Trust certification experience and global
strategies.




Workplan for the proposed period of the Activity

Brief description of meetings and/or main actions of the Activity.

No.

Type of Action
(indicate if “meeting” or “other action”)

“Meeting” — Kick-off meeting (SA1)

It will be held in Albania and will focus on discussing cryopreservation methods to be applied. The
Memorandum of Understanding (MoU) will be agreed upon, outlining the responsibilities and
commitments of both the central hub and the depositing partners. The MoU will address the hub's
scope, financial sustainability, operational mode, and other key details related to the Activity. Dr.
Milos Faltus, the Co-Chair of Cryopreservation WG, is planned to attend the Meeting.

“Other action” - Procurement of storage equipment and materials (SA2)

This activity involves ordering and purchasing LN tank, essential chemicals and consumables required for
conducting cryopreservation experiments during training school at FRI, following optimization of the protocols in
Croatia, Albania and Georgia, and the final storage of materials in the shared bank.

“Other action” - Selection of PGR on farm, in situ, ex situ, and introduction in tissue culture
conditions (SA3)

The selection includes in situ, on farm, and ex situ conserved material in field collections. The list of
genotypes to be conserved by each ECPGR-funded partner is given in section Description of genetic
material. Aseptic in vitro cultures should be stabilized in the respective institutions. This will be
repeated several times during the project, according to the available plant material and
experimentations in the process.

“QOther action” - Training on cryopreservation procedure (SA4)

All participating institutes (both ECPGR funded and self-funded) gain practical experience in the
basics of cryopreservation methods at FRI, Serbia. This will include training courses on vitrification,
droplet vitrification, V cryo-plate, and D cryo-plate methods. The first training course will be held
onsite at the beginning of the Activity, and the following courses will be conducted online.

“Other action” - Application of cryopreservation protocols for endangered PGR (SA5)

This activity will be carried out separately at each ECPGE-funded partner institution and will include
optimization of basic cryopreservation protocols, depending on the material being cryopreserved. It
will also involve monitoring regeneration after retrieving samples from LN, monitoring the
multiplication capacity of recovered cultures, and sharing the collected data with other partners.

“QOther action” - Long-term storage and gene bank establishment (SA6)

This activity will be done at FRI, Cacak. Institutions will be required to supply in vitro cultures of the
selected genotypes, and the FRI will handle the final storage process in the open cryobank. Cryo
storage will be carried out using the optimized protocols established by each ECPGR-funded
partner laboratory (protocols must ensure a minimum of 40% regrowth of cryopreserved explants).
This will be repeated several times during the life of this project, according to the available plant
material and experimentations in the process. All partners have the right to require information
about the status of their plant genetic resources and to visit the genbank under the framework of this
project or other funding for scientific visits. The first sample deposition at the cryobank will be
attended by a resource person from the ECPGR Cryopreservation WG.

“Other action” - Final conference (SA7)

This activity will be held in Croatia and will serve to disseminate concrete results and raise
awareness among stakeholders about the importance of these techniques and the necessity of this
application for safeguarding PGR. The possibility of continuing and strengthening the
collaboration will also be discussed. All partners will be invited to this meeting.

“Meeting” - Midterm and Final reports (SA8)

All ECPGR-funded partners are responsible for collaborating to write the mid- and final reports.




Additional remarks

Indicate any additional remark(s) that is/are important for the evaluation/implementation of the proposed Activity

Remarks:

1. In case the in vitro cryopreservation techniques we suggested do not yield good regrowth results
during protocol optimization, dormant bud cryopreservation will be employed for those
accessions in an effort to overcome the issue.

2. Here, we attach the FRI statement confirming that the Institute will finance the long-term LN supply.

WHCTUTYT 3A BORAPCTBO HA4AK
FRUIT RESEARCH INSTITUTE CACAK

ATTESTATION

to whom it may concern

The Fruit Research Institute, Cafak has a safe long-term source of liquid nitrogen
(local facility) and a permanent budget for this purpose.

The attestation is issued for the purpose of ECPGR Activity Grant Scheme Proposal,
Second Call - Phase X1 (2024-2028) entitled .A Regional Initiative for a Cross-Border
Cryobank in the Western Balkans and the Caucasus - CryoConnect”.

The Institute will cover costs for liquid nitrogen for planned activities in the
proposed project.

Director
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3. The Activity is designed following the principles and objectives of the PGR Strategy: conservation
of genetic resources requires interventions to ensure biodiversity and to offer a more adaptable
way to manage a large amount of plant genetic resources. Due to climatic changes, efforts to
conserve genetic resources are increased and need to be on a higher level. Cryobank can always
serve as backup collections for the management of PGR in some countries.




