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Berry Research Data
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Data Integration

Example: Phenomics & Germplasm passport data

 How are accessions characterized? example of strawberry BRIX values per plant material category at different sites
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Data Integration

Example: Metabolomics & Sensory tests

» Which metabolites constitute taste, flavor, aroma perception? example of strawberry volatiles, correlation & PCA
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Data Integration

Example: Genomics & Metabolomics

https://www._plabipd.de/helixer _main.html

Hel|xe

» Which are the genes? Structural annotation with ‘Helixer’

» upload a file with nucleotide sequences (one or many records in a valid FASTA format)
about = minimum sequence length of a single record: 25 kbp
= maximum file size (including all records): 1 GByte
= optionally, compress the file ('.gz' ' zip' and ' bz2' are supported)
gene «» select the organism lineage ‘land plants', ‘'vertebrates’, 'invertebrates' or ‘fungi’ (required for lineage-specific annotation)
annotation « optionally, provide an email address (where a link to the GFF3-formatted gene annotation results will be sent)
« optionally, specify a label (used as prefix in the GFF3-formatted gene annotation results to specify the source of the nucleotide sequence)

Helixer version (v0.3.4)

Please note

« Helixer is being actively maintained and improved

» please do not submit the same genome to be processed mutliple times. The results will be unchanged and will use resouces unnecessarily eo
« we currently support compressed (.gz .zip .bz2) and uncompressed input files J U L I c H
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Data Integration

Example: Genomics & Metabolomics

» Which are the genes? Structural annotation with ‘Helixer’

about

gene
annotation

B ...

Upload nucleotide
sequence file (FASTA
format)

Select Lineage-specific
mode

Enter label for GFF
feature naming

Email address

| Durchsuchen... | Keine Datei ausgewahit.

https://www.plabipd.de/helixer_main.html

Hel|xe

[ | Use demo file - Arabidopsis_lyrata.v.1.0.dna.chromosome.8.fa.qgz

Land plant

Submit Job

rage 1

.
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https://www.plabipd.de/mercatormain.html

Data Integration

Example: Genomics & Metabolomics

» What are the gene functions? Functional annotation with ‘Mercator’

= - : Job submission Result tree viewer Result Heatmap viewer
o2 Job submission for protein annotation
Sequence type @ Protein () DNA©®

Result of protein annotation

| Include Prot-scriber annotations (Beta version) @

about : 3 R
Visualize result in tree viewer

| Include Swissprot annotations ©

vl vl vl |4

Visualize result in heatmap viewer

version history
Upload FASTA file | Durchsuchen... | Keine Datei ausgewahit

FAQS | Use demo FASTA file
Mercator4 v7.0

Job name i)

de*NBI
fe‘EdbaCk Job submission Result tree viewer Result Heatmap viewer

Email address o

Sequence type @ Protein () DNA©® m .
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https://www.plabipd.de/mercator_main.htmi

Data Integration

Example: Genomics & Metabolomics

» What are the gene functions? Functional annotation with ‘Mercator’

1 Photosynthesis P 11 Pryschormone action
o 2 Ceflular respiration W 111 absomic ackd
. . o 3 Carbohydrate metabolism v 1111 bosnthess
Hierarchical framework v ebleang @ B ILANT O semniin spoduse (ABAY
¢ B Nucieotide metabolism @ 9 11112 O necxanthin synihase “(ABA)

consisting of 31 top-level

_ o 7 Coenzyme metabolism ¢ 9 1113 [ necuanihin biosynthesis colactor “(NXD1)
categories (also called BINs) - oo oo @ 18 11134 [ Sceepmpomcimcd dorypemase ‘HCED)

10 Redox homeostass @ @ 1115 [0 xanthodn cxidase (ABAZ)

11 Phytohormone action — @ @ L1106 [ xanthoxn ardase molybdopenn sulrase “(ABAY)

» 12 Chromatin organisation "

13 Col 3 @ 9 LT D abecisic aldehyde oxdase “(AAD)
» 14 DNA damage response P 1112 perception and signaling

» 15 RNA blosynthesis ) 1113  conjugation and degradation

16 RNA processing

17 Protein | : P 114 wanmpon

18 Protein modification P 12 mun

19 Protein homeostasis D 119 iessshestsld

20 Cytoskeloton organisation

21 Cell wall organisation P 14 cymkinn

22 Vesicle trafficking P 15 etyere

23 Protein translocation

24 Salute transport i

25 Nutrient uptake P 117 jeemonic acd

o 26 External stimull response P 18 salicylic acd

o 27 Multl-process regulation »e
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Data |ntegration https://www.plabivpd.de/mercator_main.html

Example: Genomics & Metabolomics

» What are the gene functions? Functional annotation with ‘Mercator’

¥ 9| Secondary metabolism
¥ 9.1 terpenoids
.~ mevalonate (MVA) pathway
O 3 @ @ @ acetyl-CoA C-acyltransferase *(ACAT1/2)
oPea
tPe@
\U‘O @a
O 2 @ @ @ phosphomevalonate kinase *(PMK)
=NEM 1

O (1) @ @ @ isopentenyl diphosphate isomerase *(IDI1/2)

@ 3-hydroxy-3-methylglutaryl-CoA synthase *(HMGS)
@ 3-hydroxy-3-methyiglutaryl-CoA reductase *(HMGR)

@ mevalonate kinase *(MVK)

@ mevalonate diphosphate decarboxylase *(MVD1/2)

¥ methylerythritol phosphate (MEP) pathway
. 1-deoxy-d-xylulose 5-phosphate import
10@a

= NEN | 0 | D-xylulose 5-phosphate transporter

@ D-xylulose kinase

@ @ 1-deoxy-D-xylulose 5-phosphate synthase *(DXS)

O @ . 4 ' 20
w«m\g O2@ @ @ 1-deoxy-D-xylulose 5-phosphate reductase *(DXR) J U LI C H
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Data Integration

Example: Genomics & Metabolomics

» How do the gene functions embed in pathways? Visualization with MapMan

Protein function annotation

e o ©
‘Mapm and calegory BIN)  protein name | protein description
WNCODE | NavE | DINTWER  DESCRETON
Rl
Tl
189 1" m"::f::?”’”"“ “AbOGIMSET" | “protA hydeoxytame

Run Mercator on genome
assembly

- ” Volue

Gene expression data
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https://www.plabipd.de/mapman_main.htmi
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Page 11

Pathway of interest, available on
the plabipd website

IJ JULICH

Forschungszentrum



Data Integration

Example: Genomics & Metabolomics ﬂm mercai 0r4
pmteiﬂ function mapp =Y

» Which genes are active? Differential expression analysis and embedding intc;_pathways

Ziegler et al. (2025)

A full genome assembly reveals
drought stress effects on gene
expression and metabolite profiles
in blackcurrant (Ribes nigrum L.)

https://doi.org/10.1093/hr/luhae313
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Data Repository

General Requirements

» Databases shall host and curate data mid- to long-term
» Databases shall provide tools to explore the data online

 FAIR" and open data
o “desirable” or mandatory under public funding
o increases value and utility of the data (repetitive and broader applications)
o knowledge becomes more accessible for exploitation

» Large specialized databases existing for single or few data types

» Few integrative plant databases existing but limited for integrated? multi-omics data

T Findable + Accessible + Interoperable + Re-useable
2 data types connected to each other within the database (e.g. genotypic, phenotypic, metabolomics, climate, passport)

B @) JULICH
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Germinate (developed by JHI)

In a nutshell...

Paul Shaw, JHI
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Germinate

Data of plant genetic resources

» Connecting different data types

» Public and private data

 Visualizing + exploring

o Compatible with MCPD + Dublin Core

» BrAPIl implementation currently being
extended

« Implementation of ontologies ongoing

Publications:

Shaw et al. (2017) Germinate 3
doi:10.2135/cropsci2016.09.0814

Raubach et al. (2020) From bits to bites
doi:10.1002/csc2.20248

Breedi
- valve *

/ One central
repository
Share with
collaborators

Reference in
publications

Data export
+ API
— @ Easy querying
-

outputs

Source: Paul Shaw, JHI
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Count

) Germinate

BreedingValue Berry Data @ Germinate ~

g Data
Germplasm passport data

¥ Germplasm

* ~ 6K berry accessions =

d Markers

Il Maps

& Genotypic export
& Trialsdata

® Traits

o Trialsexport
% Climate data

€ Climate export
-

S Datasets

B Experiments

B Data resources
R Data stories
k& Data statistics

Germplasm grouped by biological status

Bl Yoo

B Publications

—‘ﬂ The James
a» == Hutton
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) Germinate
BreedingValue Berry Data @ Germinate

Genotypic data 2 Germplasm

2 Genotypic data

Maps | ot

il Maps
The following maps were found in this version of Germinate. To view markers contained on a map choose a map from the table below and click on its name.

2 Genotypic export
Showing 1to 2 of 2 records | mi 100~

@M + Use the table filtering to search for specifi

® Trialsdata
id Mapname Map description Marker count
® Traits
1 2023 JHI Blueberry SNP Marker Data 2023 JHI| Blueberry SNP Marker Data 4.011
& Trialsexport
2 2023 JHI Rapberry SNP Marker C 2023 JHI Rapberry SNP Marker Data 4989

% Climate data

< Climate export

Markers & Doty

Experiments
The table below shows all markers within Germinate, Click on the marker to see more information about it, pe

Showing 1 to 10 of 54.035 records ' g 10~ SRERCSNIIN,

-
o

ONEm YR

Data stories

Id Marker name

i Data statistics

13356912 50k array
Publications

2 AX-123356914 S0k array
e b . Search
L &valve ” Page 17 lllll Institute
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BreedingValue Berry Data @ Germinate

Phenotypic data (incl. metabolomics and sensory data)

Trials

n
a B
M .
B
li 18
19
a B

2020 JHI Blueberry LAB field mapping
population Tunnel JBA

2021 JHI Blueberry LAB field mapping
population Tunnel JBA

2022 JH| Blueberry LAB field mapping
population Tunnel JBA

2022 JHI Blueberry Bullionfield

cultivars

2022 JH| Blueberry replicated
mapping population

2023 JHI Blueberry Bullionfield

cultivars

2023 JH! Blueberry LAB field mapping
population Tunnel JBA

4 Use the checkboxes to select one or more rows

A blueberry cross used for

genetic mapping

A blueberry cross used for
genetic mapping

A blueberry cross used for
genetic mapping

Replicated commercial

blueberry cultivars

Mapping progeny blueberry

cultivars

Replicated commercial

blueberry cultivars

A blueberry cross used for
genetic mapping
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BreedingValue Berry Data @ Germinate

Further data C‘) Germinate
e Data, data, data... &  Home @ Climate data
* Photographs of plants and fruits - = Climateaxport
e Metabolic profiles
» Germplasm Datasets
e Location
2 Genotypic data Experiments
e Climate

Wl Markers Data resources

Maps Data stories

Data statistics

% Genotypic export

® Trials data Publications

® Traits

&B{‘ewin
- Value ’ & Trials export

Search
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Take-Home

e Data integration becomes increasingly important.
e Data integration thoughts to be included in project planning and data management
e Sound planning, structuring and preparations needed

e Suitable data repository indispensable for good data management and easy access,

also for users outside the respective project or study
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