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Developments effecting life sciences

Cost (thousands US$)
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Sequencing

Beyond Moore’s law: cost of sequencing = zero

The pnce of
sequencing a whole
human genome hovers
around $5,000 and is
expecied 1 drop even
lower.
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Developments effecting life sciences

Computing

Srage coskperoanance and computng cost-padoamance

Moore’s law: cost of storage, compute = zero
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Developments effecting life sciences




Developments effecting life sciences

Sensor

Beyond Moore’s law: cost of sequencing = zero Moore’s law: cost of storage, compute = zero
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Enormous opportunities in life sciences:

- Revolutionize our understanding of life
- Address grand challenges (health, food security, climate change...)

- New companies, business models (e.g. big data, personalized

medicine...)



What happens in plant sciences / plant phenotyping?

Phenotyping demand

Climate change
Environmental
health and risk

Genetics

Molecul :
olecular Breeding

biology
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function
Complex
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Addressing the phenotyping demand

Sensor

Beyond Moore’s law: cost of sequencing = zero Moore’s law: cost of storage, compute = zero
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Sequencing \/

Sensors

- Demand for specialized technology and expertize to
address diverse crops and conditions treatments

- Multidisciplinary approach

Computing
- Demand for standardisation and FAIR data
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Further advancement in plant phenotyping?

Beyond Moore’s law: cost of sequencing = zero

Cost (thousands US$)
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Increased funding / investment
Avallability and access to infrastructure
based demand

Develop, apply and disseminate
technology and analysis pipelines

Develop standards — reusability of data



Sustainable pan-European ’%
plant phenotyping infrastructure EMPHASIS

www.plant-phenotyping.eu

EMPHASIS: European Infrastructure for Multi-
Scale Plant Phenotyping And Simulation for

Food Security in a Changing Climate




EMPHASIS mission

Developing infrastructures and providing access for multi-scale
phenotyping to analyze genotype performance in diverse
environments and quantify the diversity of traits

Objectives

Develop, evaluate
integrated pan- data acquisition and disseminate
European knowledge and novel
infrastructure data information technologies
system

modelling




EMPHASIS — why going European?

SYNERGY INNOVATION
* |nvestments * Unique
 Data installations

management * From academia
* Education/ - to industry

Training |

ACCESS

* Development

e Use

* Translation/
Dissemination



EMPHASIS: timeline

2015 - 2016 2017 - 2020 > 2021
EMPHASIS P t h Implementation / Routine operation
oropsal reparatory phase plementatio ou o)
ESFRIROADMAP  EMPHASIS-PREP EMPHASIS - legal entity 2026
: : EMPHASIS

- EMPHASIS on - legel framework - sustainable operation LANDMARK

ESFRI Roadmap business plan - Rl life cycle: new

- community building infrastructure

Community Building

. Node/ dstributed [
facility (some with
| J their own specificity)
o 3 e v ®
Prenomic ("

S rnetsiicod "ENPHASTS

=
CONSTRUCT M " D h e n Ot i n ey
S APPN (o YPINg =
n Austrian Plant Phenotyping Networ k N C Z P P N (i '(lf -M :'\ N etWO rk

UKPlant l l ‘ ‘ Central-shared coordination (OECD 2014)

PPN-IreIand Phenomics http://www.oecd.org/
Network



http://www.oecd.org/

Pan- European integrated

plant phenotypong infrastructure

Open for new members

Countries associated X
with EMPHASIS o R el
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EMPHASIS infrastructure

2. Semi-controlled field systems for high throughput
phenotyping

3. Network of field sites practical
experiments




EMPHASIS

EMPHASIS infrastructure

4. Modelling platform

Disentangling complex Genetic analysis of Crop — climate
traits complex traits optimisation
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EMPHASIS infrastructure

5. Joint data management and e-infrastructure

Single web based entry point to query all databases

o ontologies, references, data access, web services, registry, etc.
S
'{: Emphasis modules - BrAPI - MIAPPE
‘g registry
‘E_ Semantic Web Smart ¥~ I
d mphasis
LE ‘ Knowledge Reasoner % LEYER

Local DB1 Local DB2 Local DB3 Local DB-n

o ®
F:l” .J EOSC- h ) b El%-a\m‘

Data Laver




EMPHASIS infrastructure mapping

PLANT GERMPLASM
e — P — I.  Phenotyping installations for high
pipeline monitoring and . . .
EXPERIVENTAL I resolution, high throughput phenomics
DESIGNS Il.  Semi-controlled field systems for high
AUTOMATED CULTIVATION )
throughput phenomics
non-invasive assays and Ill.  Network of practical field experiments
technologies protocols for /ean p henotyping
QUANTITATIVE PHENOTYPIC PARAMETERS
MEASUREMENTS
AUTOMATED ANALYSES IV Modelllng
data storage response V. Joint data management and e-
and evaluation models .
RESULTS infrastructure
INTERPRETATION GXEANALYSES
DATA MANAGEMENT
Map of Plant Phenotyping installations
IMPROVED PLANT TRAITS - .

Modified after Fiorani & Schurr 2013 ‘ +} 3R

Jdsland

« >130 installations have beein identified so far

 Detailed characterisation is in progress




EMPHASIS User demand

Do you need Plant Phenotyping?

Why we are doing a survey: the preparatory phase of EMPHASIS aims at the development of a long-
term sustainable strategy for a user driven operation, building, upgrading of plant phenotyping
infrastructure. In order to develop the strategy and establish a business plan for EMPHASIS we are
in the process of performing a general mapping of the interest of diverse users in plant
phenotyping, mapping of infrastructure, user demand etc. and strongly depend on the support of
the European plant phenotyping community for a reliable representation of the status quo of the
plant phenotyping.

Any information about Emphasis the preparatory phase, our vision, and objectives as well as an up-
to-date information about participation opportunities and contact details can be found at
http://emphasis.plant-phenotyping.eu.

We greatly appreciate your time, this 5-10 minutes questionnaire will help us understanding the
demand for plant phenotyping in Europe and to develop a strategy to address this demand.

Let's start!

User demand and service provision

User Group

|. Scientists and managerial staff operating the infrastructure

Il. User from academia and industry interested in access to EMPHASIS services
Ill. Users developing technology

IV. Funders and Policy makers

V. Public



EMPHASIS Services
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User Access

Infrastructure Quality

Data Management

EMPHASIS Innovation

Training and
Education

Communication
and Community
Integration

EMPHASIS




EMPHASIS Stakeholders
ESFRI

EMPHASIS-PREP will establish a transparent, open and inclusive
process for the foundation of future operation of EMPHASIS

* EMPHASIS — PREP Group

Members of EMPHASIS-PREP EU funded project ~>Preparing the Business plan

* EMPHASIS — PREP Support Group

National phenotyping communities
* Ministry mirror group (Min-MG)

* Funders board (F-AB)

* |Industry advisory board (Ind —AB)

— Consultation group




EPPN / EPPN2020 projects - A

Basis and testbed for EMPHASIS

European
Plant

Phenotyping

- European
5 Plant Phenotyping 8" 'S¢ @ Network
Network

EPPN 2020 EPPN




EPPN: ‘ Starting Community’

European

2012-2015 .:g .

S¥Ca Network

Access to 21 installations in Europe EUJ[PN

Young scientists

m<35
M 36-45

Journal of |
" >46 Experimental &
Botany

5.5 M£, 14 partners

Female scientists

- Transnational access :
66 accesses
> 50 peer revied publications e )

interaction within the community .

- Joint research activities :
novel technologies
good phenotyping practice
information systems A Drought

m Male
M Female

~200 users directly involved in
practical execution of TA experiments

- Networking
Workshop, training schools, round table

meetings...




EPPN:  Advanced Community’

2017-2021

Access to 31 installations in Europe
10 M€, 21 partners

European
Plant Phenotyping
Network
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EPPN:  Advanced Community’

2017-2020 oti—
Access to 31 installations in Europe E;I}"l;etﬁrkz"”

3'd call for Transnational Access is open now:

Application deadline: 28" of January 2019, at 17:00 (German time)

https://eppn2020.plant-phenotyping.eu/ AG G
Based on a simple application procedure

-
9 Calls every 6 months

@ Full cost of projects covered by the project, including travels

) 20% accesses for non-European



https://eppn2020.plant-phenotyping.eu/

EPPN2020 : Joint research activities

Goal: Improve the quality of transnational access

S European
5 Plant Phenotyping
Network

EPPN 2020

1. Methods for environmental and plant measurements

6 12 18 24

* Progress in environmental characterization
« Calibration procedure
« Joint cross-platform experiments

Transmission (%)

2. Design and analysis of experiments across multiple
platforms

«  Statistical design and analysis

« Qutlier identification and statistical quality control
« Data integration between platform

3. Building a consistent Information System in the different nodes
and defining standardisation strategies

Data interoperability methods

Local data management

Data integration and high level webservices

Deployment and assessment of a distributed information system

0 8 16 24 0 8



Plant phenotyping beyond Europe

international
Plant
Phenotyping
Network



International
Plant

IPPN - a global association for Phenotyping > =

WwWWw. Q’a”t'EhEHOtZEi"Q- orgz IPPN - open for additional members

Linking 34 members from academia and industry

Goal: 1
* Integrating the globally fragmented activities S f‘\“ﬁ{;{ﬁ ~:>~‘ P <Gone
* Enabling exchange of knowledge, ) 0ot NN\ SNVA AN Pr—
information, and expertise WINA y ég @ B e
Instruments: oW ST / f
* Organizing International i | |
Plant Phenotyping Symposia Nebiaika,
 Establishment of Working Groups on
different topics wervivyr
» Organization of workshops, meeting, summer =
schools, etc. enf2pa B B % Al

* Development of interactive communication
platforms


http://www.plant-phenotyping.org/

Sixth International Plant Phenotyping Symposium

Nanjing Agricultural University
Date: 23-26 October, 2019




.. International
@ Plant
¥ Phenotyping
Network

Addressing diverse questions to advance plant phenotyping

IPPN addresses a number of relevant questions in dedicated
working groups

e Affordable Phenotyping Working Group

* |Imaging Work Group
* Seed Phenotyping Workgroup

* |nternational Controlled Environment

Plant Phenotyping Group
 Root Working Group

e Forrest Phenotyping
* Data Management

* Sensor Systems
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