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While agrobiodiversity and agricultural genetic resources are crucial for global food EasE Q
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security, their conservation is insufficient.
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Common bean germplasm trials in Himalayan Kashmir valley India




FOOD LEGUMES:
Feeding the growing population respecting planetary boundaries
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Chickpea Common bean %
Cicer arietinum Phaseolus vulgaris NCREASE g

(2n=2x=16; ~740Mbp) (2n=2x=22; ~520Mbp)
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Lentil White Lupin
Lens culinaris Lupinus albus
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L. mutabilis (2n=48; ~930 Mbp)
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SSD lines included in the
different intelligent
collections (sample size)

=

SSD passport data

Genotyping (at different depths and
coverage, GBS, WGS, PanGenomes)

Whole Plant Classical and
Molecular Phenotyping

MLFT (Multi Location Fleld Trials)

Image Analyses

Controlled condition
experiments

Quality and Nutritional
phenotyping )

all available
genetic resources

@ CURRENT @ CURRENT = | —
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PROTOCOL & OpenAccess @ ® PROTOCOL @ OpenAccess @ @ @ @ ® pr— — |# ]
Towards the Development, Maintenance, and Standardized Intelligent Characterization of Lentil Genetic Resources: ; é - fi "T' %
Phenotypic Characterization of Single-Seed-Descent Genetic Evolutionary History, Genetic Diversity of Germplasm, and the ek eke ek ek |QOED -
Resources for Common Bean Need for Well-Renresented Collections A T ,g
o0
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Phenotypic Characterization of Single-Seed-Descent Genetic
Resources for Chickpea

Towards Development, Maintenance, and Standardized
Phenotypic Characterization of Single-Seed-Descent Genetic
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Multi-location field trials
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Testing for drought in controlled conditions
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Leguminosae
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NPAAA clade
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A comprehensive metabolomics and lipidomics atlas for the
legumes common bean, chickpea, lentil and lupin

Mustafa Bulut' @, Regina Wendenburg’, Elena Bitocchi?, Elisa Bellucci?, Magdalena Kroc® @, Tania Gioia®, Karolina Suselc,
Roberto Papa®([5), Alisdair R. Fernie™>” (%) and Saleh Alseekh™” ([5)

Metabolomics

» Mineral Nutritional quality
» Moisture

» Nitrogen

» Crudefibre

» Aminoacid

» Flavonoids

» Anthocyanins

» Tocopherol Sample

» Phytosterolcontents classiﬁcatu
» Along with the

determination of sample
seed’s technological grinding
traits .
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chemical
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CRISPR/Cas9-based repeat depletion for the high-throughput genotyping of
complex plant genomes

Marzia Rossato, Luca Marcolungo, Luca De Antoni, Giulia Lopatriello, Elisa Bellucci, Gaia Cortinovis,
Giulia Frascarelli, Laura Nanni, Elena Bitocchi,Valerio Di Vittori, Leonardo Vincenzi, Filippo Lucchini,
Kirstin E. Bett, Larissa Ramsay, David James Konkin, Massimo Delledonne, Roberto Papa

BIG GENOMES HAVE ALSO LARGE FRACTIONS OF REPETITIVE REGIONS
— bigger genome, higher repetitive content -

SEQUENCING
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14.10.2023 Genome size ~ Repetitive content 13
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5 high-quality genomes and the whole-genome reads of 339 genotypes. We identified ~242.78Mb sequences containing 7,495
new protein-coding genes absent from the reference and a high proportion of presence-absence variations (PAV 42%)

®* WM e MlI e M2 e WA e Al e A2 @ A3 «=O==Phl|

10000

> 10000~
n 3‘?‘. . o
o S.OJ ] o © ® °
o 2000 s 2000~

® ] ® ® group
bo
w ® o © L] 3 WM
.g Y g E M1
-g 8000 ® ? 8000~ E Mz
> g E% WA
.~ S Al
(=] c
5 ® .= S E
= .. ® [ ] 7000~ E% A
€ 7000 @ oq * %
=2 ' ] ..“ ]
® een,
6000~
6000 WM M1 M2 WA A A2 A3
012 3 456 7 8 9101112131415161718192021222324 genetic groups

Average Coverage

14



INCREASE  primo  pilastro:  sviluppo Caratteri e ambientidi EASE
dell’infrastruttura genomica per valorizzare interesse, Scienza “

le ri tiche dei | i ali tari Partecipativa, Tecnologie
e risorse geneticne dei iegumi alimentari innovative e smart

crof ge INCREASE: secondo pilastro:
Scienza partecipata, coinvolgimento degli
stakeholders e scienza dei cittadini

Collezioni basate su line pure, Collezioni
ben studiate utilizzando la genomica e la
Phenomica: predizione genomica e
sistemi di visualizzazione dei dati di facile
utilizzazione
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RICERCA PARTECIPATA INCREASE

Sort by countries Sort by main area of interest +

&8 Australia —
> Professor David Edwards - University of Western Australia

1) Belgium
> Meise Botanic Garden » Istituto Tecnico Agrario "Dionisio Anzilotti”
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>ILVO
= latvia
= Bulgaria L

via University of iences and Te
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@@ china mm Lithuanla
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-
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> Agricultural Research, Ltd. > Debarati Chakraborty » Fundacja alter eko
»Dr. Sumita Acharjee » Fundacja Alter Eka (FAE)

1) France
> ALPAD-Association Landais 1) ireland
> Semences de Provence > Brendan Hallahan €D Portugal

L4
A
[
Consorzio degli Stakeholder
> Cérience ) ttaly * Jose Manuel Rodrigues Crispim Romao

> Institute of Agricultural Biology and Biotechnology (IBBA)

&8 Germany
» Hof Sprenker / Benedikt Spr

> Ccibo Maremma-APS Comunita del cibo e della biodiversi  IFll Serbla

> Fenstt Guten Leb » Roberto Piagges » Institute of Field and Vegetable Crops - National Research Institute of Republic of Serbia
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» Natalia Andrea Spinel
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Henrik Schumann

Special aim: Prebreeding in genetic ressources of Common bean
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Citizen Science Experiment INCREASE &

Main aims:
Increase citizen awareness about PGR
Phenotyping more than 1000 SSD lines of P. vulgaris across multiple environments
Test a decentralised conservation approach feasibility and develop a prototype

T\
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Citizen Science Experiment INCREASE ¢

The CSE in a nutshell

/experiment/app

Download of the INCREASE I b Each partlcnpant receives five Citizens grow and evaluate the common
CSE App (INCREASE CSA) and f;f: dra?es = INég?gE“CS?" different landraces + one control bean CSE lines in plots or pots in fields,
citizens registration variety, common among all citizens gardens, terraces, balconies, etc...

can voluntarily

contribute and test a
decentralised & "
approachtoseed P
conservation, ' . -
multiplication and
sharing in order to

0
conserve and valorize P
agro-biodiversity S N s,

Through the App, citizens collect and record information on the common bean
CSE lines they are nurturing, and share their experiences, uses, photas, opinions

l
Allinterested citizens P @ .’W ¢

https://www.pulsesincrease.eu/experiment
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2023:
9293 cittadini
- registrati da 29 paesi

2021-2023
16799 cittadini

+270% incremento
rispetto 2021



Tracciabilita e integrazione nel Sistema GLIS gestito dall’ ITPGRFA-FAO

User account creation
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Phenotyping beans with help of App INCREASE CSA

2:51 T -

] | @

Tutorial

Bohnenbliiten sind etwa 1 cm lang und
haben ausgeprégte obere und untere
Lappen. Die Bliitenposition ist am Knoten.
Bitte notieren Sie das Datum, an dem Sie in
Ihrer Parzelle die erste vollstandig
geoffnete Blite sehen. Sie haben zwei
Maoglichkeiten:

[ (o]

-~ My C!t en science ex|

Auftreten der ersten vollstandig geéffneten
Bliite in jedem Plot nach Bild (bevorzugt,
Datum automatisch erfasst) oder nach

Choose skill level

Sau 1. Bitte machen Sie ein Bild von der
Bliite, indem Sie die Farbkarte hinter
Emergence L L L die Bliite halten. Achten Sie bitte
- :
neen o | [ - darauf, dass der Mafstab und die
Plant growth D 0000 | | a Insert Farbskala sichtbar sind. Beim
2 Hochladen des Bildes wird das Datum
, | | INcBN_o i -OG nsert| des Hochladens automatisch von der
N 0392 @i "~ App als Bliihdatum aufgezeichnet.

Pod ripening

Dies ist der bevorzugte Weg.

’INCBN O’ ‘,‘E [Imml'
D“‘“i i J 2. Ist das Bild alter als das Upload-

= ] Datum oder konnten Sie kein Bild

|
B
peat i vestipads) E INCBN_1 \ E Insert aufnehmen sondern haben das
6

A

0209
Post harvest (seeds) Bliihdatum manuell erfasst, haben Sie

nean 1 I & die Moglichkeit, uns das Bliihdatum
0225 a insert] direkt mitzuteilen. Bitte nutzen Sie
N B | [

diese Option nur, wenn die erste
Maglichkeit bei Ihnen nicht
funktioniert.

INCREASE
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D
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Distribution of days to FLOWERING standardized with the CTRL line

(DAYS BEFORE/AFTER THE CTRL) of the different Gene pools

across European Geographical Areas

nature communications a

1
.
i me—— - =Y LW AR

/&

—

o

—

O -

E . L ] -
S 50- ; ..
- L ]
O R
<

o —
L |
s . H =
- 04 | |
L

_9 .

w

= .

1) -

O

 Andmix . Al

Selection and adaptive introgression guided ~
the complex evolutionary history of the
European common bean
Received: 1 June 2022 Elisa Bellucei ®***, Andrea Benazzo®", Chunming Xu®3>"*, Elena Bitoechi @,
Monica Rodriguez ®*%*, Saleh Alseekh @ %%, Valsrio Di Vittori*®"4,
Tania Gioia ®®, Kerstin Neumann®, Gaia Cortinovis', Giulia Frascarelli',
Published online: 08 Apeil 2023 Ester Murube, Emiliano Trucchi®>™, Laura Nanni', Andrea Ariani",
Logozzo®®, Jin
¥ Check for updates Juan José Ferreira®'?, Ana Campa™, Giovanna Attene™, Peter L. Morrell® "2,
Giorgio Bertorelle @2, Andreas Graner™'”, Paul Gepts ®"'%,
Alisdair R. Fernie ® %7, Scott A. Jackson™™ & Roberto Papa @4
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Ongoing...
Flowering GWAS — explorative results
3) GWAS mOdel FarmCPU QQplot of Blup_flowering.FarmCPU
Y=G+ Q + K - 669 genotypes O s
1 - 50,155 GBS SNPs - -
l ) Kinship g 3:
Admixtur o oeniy é ?
BLUP € IBD '
values Qi values o
K=2 e i 2 3 &
8 Expected —logso(p)
Bonferroni / : S09_.17,735,634 1
< * |S01 40,733,085 - S05_26,439,396 = Accepted thresholl§9
3 I i
-g:, " . >369
I :; o

(] WO (U RN MO WENE 0 DWERMAY ) PRUEEARRT) MEIHY )RR A
1 1 1 ] I I T 1 ] T

Chr 1 2 3 4 5 6 7 8 9 10 1

Chromosome

On Chr1 hotspot region of genes associated to flowering observed also in BeanAdapt GWAS

Awaiting daily weather data

More replicates per genotype (Round 3)
Additional Sequence data - also WGS
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Dalla scienza dei cittadini alla
Conservazione decentralizzata delle
risorse genetiche agrarie
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