LleHTbp no PactutenHa CucremHa buonorma m
BuortexHonorua (LLPCBb)

PETMOHA/NTHA CPELWWA ,,OT HAYKA KbM UHOBALIUN“

TY labposo, 15 toHn 2023

LlaHKo leuves

@V

CPSBB




KpaTtka ucropua Ha LLPCbb

Registration First CPSBB building Signature of the Accreditation for
of CPSBB in MVCRI campus OP SESG project PhD in Biotechnology
October 2015 February2018 December 2019 September 2021
March 2017 March-June 2019 July 2020 January 2022
Start of Preparationofthe  Startconstructing anew  Completionof the new
PlantaSYST Phase 2 OP SESG project  CPSBB research complex CPSBB research complex

&
CPSBB



Crpaternyecku uenu Ha LUPCbHb:

Basic Science: Highest research quality and productivity in the field of plant
systems biology and biotechnology (high-impact publications, collaborative
research projects)

Applied Science: New products for the European market (tools and
technologies for plant breeding, cultivars of vegetable crops with improved
qualities, and plant-derived products with new pharmaceutical properties
for medical applications).

Retaining and gaining the best specialists in the fields of plant science, in
coherence with the goal of the Bulgarian S3 to secure skilled labour, as well
as attraction of excellent foreign researchers.

Services (metabolomics, bioinformatics)

Link between the academia and industry
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Infrastructure of CPSBB







Mpumepwn 3a HayuyHa AEeUHOCT

Bioinformatics and Mathematical Modelling: Sequencing and analysis of plant
genomes, GWAS, RNA-seq, integration of large transcriptomic and metabolomic
datasets. Providing services to other CPSBB departments and external organizations.

Molecular Stress Physiology: Analysis of the physiological and metabolic responses
of plants, including vegetable crops, to various stresses and how the knowledge
gained from these studies can be employed to enhance stress tolerance.

Plant Cell Biotechnology: Understanding of plant biochemical machinery and
development of new means for sustainable of mass bioproduction of value-added
plant-derived metabolites (“green factories™ concept) using bioreactors.

Plant Development: Analysis of genes and proteins (transcription factors) and their
regulatory networks to unravel the crosstalk between developmental, hormonal and
stress-related signalling pathways.

Plant Metabolomics: Unravelling the metabolic profiles and pathways and their
regulatory control in harvestable organs (e.g., fruits) of vegetable crops. Studying
nutritious compounds (vitamins, antioxidants) which promote human health.

Vegetable Breeding: Assessing valuable vegetable germplasm for resistance to
stresses. Genetic investigations to establish the type of resistance etc. Creation of
breeding lines, F, hybrids and direct varieties with valuable traits.



IIpuioxkHa HayKa

GWAS analysis of genes determining abiotic stress tolerance, disease resistance, fruit
shape, size, and color in pepper and tomato
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Phenotypic variability of pepper and tomato collections




CopTOoBEe U AMHMU NUNep U A0MATU Ha pa3noaoXXeHue Ha LUPCBb

tomato

Group . Vitamin-C-(mg/1 OOg'lF\\.’) Group - Vitamin-C-(mg/100g-FW) .
Minimum Average Maximum minimum average maximum
Pungent 105.8 250.7 356.3 Very-small 8.3 32.1 59.6
Green 110.4 199.5 3259 Small 16.7 33.7 45.8
Kapia 141.4 203.2 331.0 Medium 14.5 259 45.4
Pumpkin 110.7 202.6 286.3 Big 12.9 24.9 38.9

For-powder 143.0 218.9 255.2 Very-big 12.0 24.0 34.6




Genetic Resources

Data a Production

Integration & Validation

TexHonorua 3a ugeHTuduumMpaHe Ha reHn oT UHTepecT

Tomato and Pepper Backcross inbred lines
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Phenotyping under different environmental conditions
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HoBsu coptose, peructpuparHu ot UPCbb

HAapa

MWHU MUC Cbn3nua



Hosu copToBe, BbBegeHu ot LUPCbb

BantoBcKka Kanusa

PyeBuT

AEmmmnus



MoJieKyJjieH IPpaAauMHUHT 32 NpeAna3sBaHe 0T CTpec
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MoJieKyJjieH IPpaAauMHUHT 32 NpeAna3sBaHe 0T CTpec

SuperFifty® protects A. thaliana, pepper, and tomato from oxidative stress
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MoJieKyJieH NpaiiMHUHT 32 Npeana3BaHe 0T CTpec

Plant ‘Omics technologies’

DNA/genes
(Transcriptomics)

L

Metabolites
(Metabolomics)

Transcriptomics & Bioinformatics

*RNA-seq using NGS

Differential gene expression analysis (DGE)

Unstressed

Drought stress Primed+drought

Sampling Differential gene expression No. of genes modulated  Process
dates (Treatment comparison) log2FC >= 1; FDR <= 0.001
Total Up Down
Stressed Vs Untreated 3038 1370 1668  Stress
7 days
after SF Primed Vs Stressed 164 135 29 Tolerance
drought + stressed




Department Molecular Stress Physiology

Molecular priming protects tomato from drought stress
and increases fruit size
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Molecular priming by SuperFifty increases fruit size and protects from drought



IloBuiaBaHe Ha 100UBHUTE MPHU 3€JICHYYKOBH KYJITYPH
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SuperFifty increases yield and improves markeable grade in eggplant (A) and pepper (B).



YabnxKaBaHe TPaMHOCTTA Ha N10A0Be U 3e1eHYYyLMU

Technology applicable to berry crops (e.g. raspberries, strawberries)
and vegetable crops (eggplants, pepper, tomatoes)
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NUaenTudpuuupane Ha reHd, BJIUSCIIN HA CTPECOYCTOUNYMBOCTTA

Identification of a new flowering plant specific gene, ATR7, with roles in stress responses
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NUaenTudpuuupane Ha reHd, BJIUSCIIN HA CTPECOYCTOUNYMBOCTTA

Nuclear localization of ATR7

homologs in flowering plants
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NUaenTudpuuupane Ha reHd, BJIUSCIIN HA CTPECOYCTOUNYMBOCTTA
ATR7 functions in a similar manner in crops (cucumber, lettuce, tomato)

Empty vector RNAi1-4 RNAi1-7
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NMpoektn Ha UPCBb

Project title/acronym Finding body Duration Role of CPSBB
PlantaSYST Horizon 2020 2017 - 2025 Coordinator
BG0O5M20P001-1.003-0001-C01 OP SESG 2019 - 2023 Coordinator
RESIST Horizon 2020 2019 - 2024 Coordinator
ScienceAgainstinfodemic ACF 2021 - 2023 Beneficiary
AgroDigiRise Horizon Europe 2022 - 2025 Beneficiary
CAFTA NSF of Bulgaria 2022 - 2027 Coordinator
K-TRIO Horizon Europe 2023 - 2024 Beneficiary
CropPrime Horizon Europe 2023 - 2027 Beneficiary
NatGenCrop Horizon Europe 2023 - 2027 Coordinator
Motivation NSF of Bulgaria 2023 - 2025 Coordinator
AbioStressTolerance NSF of Bulgaria 2023 - 2025 Coordonator
EpiFlowScen NSF of Bulgaria 2023 - 2025 Coordinator
ChARomics NSF of Bulgaria 2023 - 2025 Coordonator
PlantMetals NSF of Bulgaria 2022 - 2024 Coordonator
BenBedPhar NSF of Bulgaria 2023 - 2025 Coordonator
BOOSTER Horizon Europe 2023 - 2028 Beneficiary
BELIS Horizon Europe 2023 - 2028 Beneficiary
BG-175467353 NSF of Bulgaria 2023 Coordinator
HelthyDiets4Africa Horizon Europe 2023 - 2029 Beneficiary




CbTpyAHUYECTBO C aKageMUUYHU opransaumm u c busHeca

CbTpyaHMUYECBO C YHUBEPCUTETU U U3C1e0BaTe/ICKu opraHusauum B Nnaosgus
MnosaunsBcKku YHuBepcurteT (metabonomeH aHanus)
ArpapeH YHusepcureT (cbBMecTeH NPOeKT)
MeauumnHckmn YHusepcutet (metabonomeH aHanms)
UHCTUTYT No 3en1eHYyKoBu KyaTypu Mapuua (cbBMecTHM NPoeKTH)

CbTpyaHU4ecTso ¢ pupmu:
Aphea.Bio (benrus) (cbBmecteH npoeKr)
BetterSeeds (U3paen) (cbBMmecTHM nscneasaHun)
BGI (Kutait) (cbBmecTHU uscnepBaHuA)
BioAtlantis (MpnaHgua) (cbBMmecTHU NpoeKTH)
Biovet (bbarapua) (aorosop )
Ondo Solutions (Bbarapus) (cbBmecteH npoekKT)
Opora Zaden (Bvarapusa) (coBmecTHU nscnegBaHus)



bnarogapHocTu:

Oon HOuP

Esponeiicka Komucua (XopmnsoHT 2020)
N3K Mapuua

O6bwmnHa MNnhosans

dHU

[MapTHLOPCKN OpraHM3aLnm:

PlantaSYST (6)

RESIST (6)

AgroDigiRise (12)
CropPrime (8)

BOOSTER (10)
PlantMetals (40)

BELIS (24)

HD4A (21)



ICPSBB 2023, Nnosgus, UPCbBb, 25-27.09.2023

o o
?OQ 2ND INTERNATIONAL CONFERENCE ON PLANT SYSTEMS BIOLOGY AND BIOTECHNOLOGY (ICPSBB)

ICPSBE

HOME TOPICS ORGANIZERS SPEAKERS PROGRAMME ABSTRACTS INSTRUCTIONS REGISTRATION VENUE ACCOMMODATION EXHIBITORS AND SPONSORS USEFUL INFO

VENUE

Center of Plant Systems Biology and Biotechnology
The venue of ICPSBB 2023 is the Center of Plant Systems Biclogy and Biotechnology (CPSBB) Plovdiv, Bulgaria. CPSBB is a new plant institute with the aim
to perform world class fundamental and applied research in the fields of plant systems biolegy and biotechnolegy. The new research complex of CPSBB

was awarded the prise "Building of the year 2022" in Bulgaria.




