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Where to find us
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Background
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Energy matters: Global energy forecast to 2100

Global Challenges
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This Photo by Unknown Author is licensed under CC BY-SA This Photo by Unknown Author is licensed under CC BY-SA

Impact and Urgency: The need for a sustainable approach

http://commons.wikimedia.org/wiki/File:Crop_spraying_at_Rulesmains_Farm,_Duns_-_geograph.org.uk_-_1565950.jpg
https://creativecommons.org/licenses/by-sa/3.0/
https://www.mrgscience.com/ess-topic-53-soil-degradation-and-conservation.html
https://creativecommons.org/licenses/by-sa/3.0/
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Plant health = Human health

Pathogenic internalization Nutritional Content
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and nutrition

Microbiomes underpin plant and human health
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Plant growth-promoting microorganisms (PGPMs) 

Enhanced mineral uptake

Pathogen protection

PGPMs key mechanisms:
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Towards next-generation agriculture 

Schlaeppi and Bulgarelli  (2014) , MPMI 28:212
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What is ?
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EU food-microbiome funding 

€40M investment
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Who are CIRCLES?
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7 food systems
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The three pillars of CIRCLES

Lab in the field

Smart Microbiome 
Modulators. 

(SMMs)

Smart 
Microbiome 

Food products
(SMFPs)

Microbe
Transparent

Labels
MTLs
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What makes distinct ?
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A team approach: Microbiomes as drivers 

of food production, quality and sustainability

MTLs SMFPs Research, 
farmers, 
business

Team work between researchers, 
farmers and companies to improve 

production, quality and sustainability
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Communication Strategies

Social media toolkit for partners

Infographics

Videos

Blogs

Press Releases
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Labs in the field

This Photo by Unknown Author is licensed under CC BY-SA-NC

https://griffitharchive.griffith.edu.au/items/original-science-lab-foundation-school-of-science/
https://creativecommons.org/licenses/by-nc-sa/3.0/
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Where do we come in?
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WP3: devising, applying & communicating 
Smart Microbiome Modulators in the Plant Food Chain

Spinach

Tomato

Kick off! Observation phase 

T3.2: Microbiome profiling in the field (M8-39)

Intervention phase

T3.4: Mining microbial genomes (M20-37)

T3.3: Wastewater sampling (M8-58)T3.1: labs in the field (M6-7)
T3.5: Microbials (37-58)

T3.6 Industrial derived (37-58)

SMMs SMFPs and MTLs
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2X Farms 
In Northern Italy
Spinach
Partners: 
OROGEL & UniBO

1X Farm
In Southern Italy
Tomato
Partners:
MS Biotech

…and counting: new farms engaged in the 2020-21 campaign!

Labs in the field
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Who are they?

16s rRNA
ITS rRNA

What can they do?

Metagenomics

WP3 workflow

Inbound soil
quarantine
facilities for 
safe storage 
and handling

MiSeq NovaSeq

+
JHI and UoD Genome Technology Centres

Analytical microbiome data identifying SMMs 
(smart microbiome modulators) from all food 

chain partners 
collated by dedicated team to develop SMFPs 
(Smart microbiome food products) and MTLs 

(microbiome transparent labelling) in partnership 
with CIRCLES stakeholders.
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WP3 - Outreach
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Provisional data
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The microhabitat defines the spinach bacterial microbiota…
…and farm-to-farm variation fine-tunes its composition
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A selective bacterial enrichment underpins farm-to-farm variation

Key aspects:

Soil & management 
comparable between farms

Yield data between farms:

Dragoni ~25T ha-1

Minzoni ~17T ha-1

SMM mining sites
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And the tomato microbiome for SMMs?

Federica Caradonia
Enrico Francia

SMM mining site
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Where are we now?

2020-2021 Spinach samples harvested and en route to Scotland

2019-2020 Tomato library in preparation

ITS and Metagenomics approaches in preparation
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COVID-19: Challenges and opportunities
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Agricultural partners furloughed - 2020-2021 Tomato harvest lost

Some partners redeployed to COVID - 19 sequencing  - indirect impact

2019-2020 Tomato library processing delayed  - COVID-19 “quarantine”

COVID-19 Challenges

But now, let’s look at the opportunities
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Assembly analysis and quality filtering toolkit for partner organisation
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From taxonomy to functional potential

ht
tp

s:/
/w

w
w.

bi
or

xiv
.o

rg
/c

on
te

nt
/1

0.
11

01
/6

05
20

4v
2

James Abbott
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Optimisation and verification of bacterial inoculant approach
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Optimisation of bacterial SynCom inoculant approach

Steven Jagline

Rapidly assess inoculant viability and efficacy
to produce SMFPs



This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 818290.

Summary
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Innovative collaboration between researchers, farmers and companies  to achieve 
food production and productivity goals.

Bringing the lab to the field.

Tracing microbiomes through food systems to identify Smart Microbiome 
Modulators (SMMs).

SMMs used to produce Smart Microbiome Food Products (SMFPs) and 
Microbiome Transparent food labels (MTLs).

Leading technology, facilities and expertise.

Improving food nutrition and sustainability in Europe.

CIRCLES
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Thank You
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Questions?

@TeamDB_Lab
@Sengarella1
@SciFoodHealth

https://circlesproject.eu/ https://www.microbiomesupport.eu/

dbulgarelli@Dundee.ac.uk
srobertsonalberty002@Dundee.ac.uk

Find out more or contact us anytime

mailto:dbulgarelli@Dundee.ac.uk
mailto:srobertsonalberty002@Dundee.ac.uk

