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Background

 What is EURISCO?
— European information system for plant genetic resources
— Search catalogue for ex situ collections
— Accession-level information system

* Purpose
— Provides passport data and phenotypic data about plant
germplasm accessions maintained in Europe
— Assists in meeting national obligations

« Food and Agriculture Organization of the United
Nations (FAO)

« Convention on Biological Diversity (CBD)

 International Treaty on Plant Genetic Resources
for FOOd and AgriCU|ture (ITPGRFA) https://upload.wikimedia.org/wikipedia/commons/8/

81/Europe_countries_map_2.png
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Development

« Started in 1999 (EU project EPGRIS)

« 43 countries involved
(Nordic Countries = NordGen)

« National collections represented by
National Inventories (NIs)

* Network of National Focal Points (NFPSs)
links NIs <« EURISCO
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Data flow

Holding Holding 380
Holding Institute Holding Institute

institute institute

= = germplasm

Holding Holding

collections

National Inventory National Inventory
EURISCO EURISCO
format format

EURISCO

ex situ PGR data

43 member
countries
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Contents of EURISCO

e 1,964,939 accessions

6,315 genera
(including synonyms, spelling variants)

« 42,942 species names
(uniqgue combinations genus + species, including
synonyms)

» 413,614 MLS accessions B F—

e 32,791 AEGIS accessions

as of 2017-08-25
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Collecting sites
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Taxonomic composition

Genus Species No. accs. Total Genus Species No. accs. Total
Arabidopsis  thaliana 681,983 682,191 Solanum lycopersicum 18,858 51,118
others 208 (tomato, potato, tuberosum 14,780

Triticum aestivum 136,646 188,648 eggplant, etc.) andigenum 2,814
(wheat) durum 16,299 melongena 2,088
turgidum 9,502 others 12,578
monococcum 3,427 Avena sativa 33,234 41,279
spelta 3,090 (oat) sterilis 2,156
others 19,684 byzantina 1,958
Hordeum vulgare 104,328 123,942 others 3,931
(barley) spontaneum 8,336 Malus domestica 24,113 31,533
others 11,278 (apple) others 7,420
Zea mays 62,474 62,607 Pisum sativum 27,309 30,354
(maize) others 133 (pea) others 3,045
Phaseolus vulgaris 46,781 52,322 Vitis vinifera 26,079 30,022
(garden bean) coccineus 3,048 (grape) others 3,943
others 2,493 others 670,923

Total 1,964,939

as of 2017-08-25
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Biological status

® 400 (Breeding/research material)

® 300 (Traditional cultivar/landrace)

® 500 (Advanced or improved cultivar
(conventional breeding methods))

» 100 (Wild)

= 110 (Natural)

= 410 (Breeder's line)

= 414 (Inbred line (parent of hybrid cultivar))

14,39%

= other

= unknown

7 . as of 2017-08-25
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Data quality in EURISCO

« 790,936 accessions with collecting information
— 105,284 different collecting sites

— But only 202,587 accessions with coordinates (10% of all
accessions; 26% of accessions with collecting information)

e 1,196,297 accessions with donor information

« 1,072,517 accessions with country of origin

— 24 different geographic regions

as of 2017-08-25
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EURISCO HOSTED BY IPK




New EURISCO hosting

* On behalf of the European Cooperative Programme for
Plant Genetic Resources (ECPGR)

— Available online since 2003

K] wacts or e Stne

* Bioversity International, Rome, |._.. 4 —
Italy St .

— Since April 2014: __,__ S |
« EURISCO hosted by IPK ; =
Gatersleben, Germany — — g 22
> < -
* New development from scratch ""

Weise et al. (2017) Nucleic Acids Research, 45(D1):D1003-D1008.
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Challenges and decisions

Challenges faced:
— Outdated systems
— Insufficient technical documentation

— High costs for transfer of as-is status

Decisions:
- No transfer of existing solutions

- New development from scratch
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Technical tasks

Analysis of the former web application
Reengineering of database schema for web application

Import (and cleansing) of current data set My A
— Migration path MySQL -> Oracle RDBMS ORACLE

http://www.oracle

New web application for searching EURISCO data
— PL/SQL for functionality; APEX for rendering

— First release with basic functionality published 09/2014

— Continuously improved

New web application for updating NI data
— PL/SQL for functionality; APEX for rendering

LEIENIZ INSTITUTE OF PLANT GENETICS AND CROP PLANT RESEARCH




New architecture: Overview

EURISCO
format

EURISCO intranet EURISCO web
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New architecture: DB schema features

« EURISCO Intranet
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50 tables

483 indexes

99 triggers

10 PL/SQL packages

118 function and
procedures

27 Java classes

« EURISCO web
— 40 tables
— 27 materialised views
— 584 indexes
— 6 PL/SQL packages
— 26 function and procedures

— In-memory features
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EURISCO WEB
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Passport data in EURISCO

= Rlevrisco
 Four standard searches: e ———————
— Taxonomy :;“ i e e ——-- -
— Accession ; “
— Biological status “i____ -
— Collecting site :”*“: )
» Advanced search i ‘ et
.
- Different user-specific |
export features =
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Advanced search form
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User specific export — by species
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User specific export — by NI
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CHARACTERISATION &
EVALUATION DATA




C&E data in EURISCO

Extension available since summer 2016

Currently, 470,659 records of data from four countries
— Germany ¢
— Latvia

— The Netherlands

— United Kingdom
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C&E data search: Genus

Gecurs *  Deassua ry [Alm 7
Capscum ALY [Hordeamn
Chondnila % |Loctaca T
Cxortsta
Cuturna
Eruca ¢ ¥
osrcum

Filter CRE aata by genus

Wizard-based searches for
« Genus

:-‘:;":'1 Show All Scores for selected genera Experiments with selected genera | ’ S pec i .eS and trait

Wyces | * Experiment

Appe (\_f) Scores for selected genera J H
e Trait

The report below comprises all scores of the selected genera (from different experii its). Detailed t il ion about the respecti i are given by the provided link. Please |
search bar below to define filters.

Go Actions ~

1-50of 143367 | >

Experiment Description Trait Name Trait Method NICODE |INSTCODE Species ACCENUMB  Score Score Link Origin Counfry  Biological Status Details

Evalual.ion (average of Pyrenophora D E,;. Experiments with selected genera
twl..] 1 graminea nal
(Stripe) 1| The report below comprises all experiments, which contain at least one (net necessarily all) of the selected genera. When clicking on the link to the traits contained in these experiments, only those
traits will be shown, which were used for scoring the selected genera. Please use the search bar below to define filters.
Evaluation (average of Yield pe
- m
w11 iy Q e Go Rows 5 Acfions v
Evalual.lon (average of Splke. (3 1-50f127 (>
twl..] 1 density 7
Experiment Description Dataset Remark Experiment 5tart Year Experiment End Year Details
Evaluation (average of Growth [LE Q
Wil i height ind Location: Born Wageningen, sandy soil. Sowing date: 12/3/85, harvested 9/&/85. Phenotypic data 1985 - contained
[ CGN fraits
O- Location: Born Wageningen, sandy soil. Sowing date: 2M /85, harvested from Phenotypic data 1986 - contained
Evalu al.ion (average of Row number {14 2EIT-1/8/1986. CGMN traite
twl..] 1 =]
L. Q Lecation: Born Wageningen, sandy =oil. Sowing date: 8/4/36, harvested 4/3-15/3/1986. Phenotypic data 1936 - contained
CGN fraits
Ewaluaticn {average of two scorings)
1-50f 148367 (> Q Location: Emmeloord. Phenotypic data 1986 - contained
2578 CGN fraits
Q Location: Ulrum. Phenotypic data 1986 - contained
CGN fraits
1-50f127 (>
259s
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C&E data search: Species and trait

Filter C&E data by species and traits

Genus * | 1
Filter C&E data by species and traits

Sped )
Genus Lactuca -

Species * Lactuca aculeata Boiss. ~| ) |Lactuca canadensis L. *| ¢
Lactuca altaica Fish. & Mey. Lactuca dregeana DC.
Lactuca biennis (Moench) Fern. » Lactuca georgica L. T
Lactuca homblei De wild, = Lactuca perennis L. e
Lactuca raddeana Maxim ¢ |Lactuca indica L. €
Lactuca saligna L. -
Lactuca sativa L. ) &

Tr Lactuca sativa x serriola
Lactuca serriola L.
Lactuca tatarica (L.) C. A. Mey. - -
g T ST T e T ]
Traits * || oaf color int:r:sit‘_.r ((3=light, 5=n:ediu:n, 7=dar[...]) “| [ |Bolting time (Days from planting ta 50%l[...]) =+

Leaf margin undulation (At harvest maturity[...]) » Leaf color ((1=yellow, 2=green, 3=gral...]) N
Leaf shape ((1=narrow elliptic,2=el. [...]) Leaf division (At harvest maturity (1=0,[...]
Leaf shape ((1=round, 2=ovate, 3—=obov[...]) _ I | caf tip shape ((3=rounded, 5=medium rounl[...] oJe
Leaf vein prickles ((1=not present, 9=present[...]) < 4
Leaf vein prickles (-[...])
Leaf venation (At harvest maturity (1= n[...]} L «
Masonovia ribisnigri (Resistance to Nasonovia r[...]) L4
Mitrate content (Mean nitrate content of t[...])
Pemnhinus hursarius (1 =verv resistant. 2=resil. .11 i o
[ Apply H Reset l
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C&E data search: Experiment

Filter C&E data by experiment

The report below lists all experiments, which contain characterisation & evaluation (C4

Go Rows 10

A -~ Experiment Start “Year between 1967 and 2012

1-100f782 (>
Experiment Description
Q Sowing date = February 2, Planting date = April 17, VT glasshouse XlI, heats]
soil culture, 2 stems, 4 plants per field, collection no. 567-659, experimentist H
Roelofzen and G. Pet, standard = Bruingema Wonder

Q Sowing date February 18, Planting date April 8, VT glasshouse X, heated, s

culture, 2 stems, 5 plants per field, collection no 444-543, experimentist L. de

Fier CAE dats by experimend

The report below bets ol expenmeonts, which comtam characlermeton & evalasson (CS2) e, Please use the searth bar below 1 define e

54 Exchude Mull Vaies ¢ o & o 702

Updcader Code
Dataset Qmmark
Upioaded At
Expeciment Description

Experiment Starnt Year
Details
fipa £ e

oms

wane
Test deta CGN

20159020

wing feln = February 24, Planting dale = Al 18 VT glasabouse 00 X1 heatng soll culiure. 2 s, S plants por ekl
sollaction no 871934 axpecrnenisets L O Groot and G P, slandsed = Brdnams Wonde

19854
xlansd iats

Xperiond segort e

Groot and G. Pet, standard is Bruinsma Wonder

Q Sowing date = March 15, Planting date = April 26, IVT glasshouse XlI, heated
soil culture, 2 stems, 5 plants per field, collection no. 660-762, experimentist

Traits in selected experiment

de Groot and G. Pet, standard is Bruinsma Wonder

Q Sowing date = February 28, Planting date = April 13, IVT glasshouse XII-LX,
heated, soil culture, 2 stems, 5 plants per field, collection no. 763-569,
experimentists L. de Groot and G. Pet, standard = Bruinsma Wonder

Q Sowing date = February 24, Planting date = April 18, VT glasshouse no. XII,
heated, soil culture, 2 stems, 5 plants per field, collection no.871-934,
experimentists L. de Groot and G. Pet, standard = Bruinsma Wonder

Q Sowing date = March 11, Planting date = April 26, I'VT glasshouse X, heated
soil cutture, 2 stems, 5 plants per field, collection no. 935-981, experimentist
de Groot and G. Pet, standard = Bruinsma Wonder

Q Sowing date = March 13, Planting date = May 1, IVT glasshouse |I-, heated,
culture, 2 stems, 5 plants per field, collection no. 952-1021, experimentist G.
standard = Bruinsma Wonder

Q Sowing date = March 20, Planting date = April 28, IVT glasshouse no. [, =d
culture, 1 stem, 5 plants per field, collection no. 1476-1574, experimentist G.
standard = Sonating

Q Sowing date = January 31, Planting date = March 31, IVT Glasshouse no. 12,
heated, soil culture, 2 stems, 5 plants per field, collection no. 33-68,
experimentist G. Pet, Standard = Claresse

Q Sowing date = January 25, Planting date = March 25, VT glasshousze no. 12
heated, soil culture, 2 stems, 5 plants per field, collection no. 1-111,
experimentist G. Pet, standard = Claresze

1-100f782 (>

003s

Qv

1-100f26 (>

Trait Name
Fruit corrugation
Fruit attitude
Flower attitude
IMature fruit color

Tobacco mosaic virus

Stem anthocyanin
content

Fruit ribbing
Flower color
Fruit cuterwall thickness

Fruit cracking tendency

1-100f26 | >
D.i2s

Go Rows 10 Actions ~

Trait Remark: Trait Method

- (0=smoath, 3=slightly cormugated, S=medium, T=cormugated, S=very cormugated)
- Bruinsma Wonder=T7 (1=very drooping, 3=drooping, S=horizontal, 7=semi-erect, 9=erect)
- Bruinsma Wonder=T7 (1=very drooping, 3=drooping, S=horizontal, 7=semi-erect, 9=erect)

- {(A=dark red,B=light r,C=crange,D=salmon,E=t anary,F=sulphur,G=green, |=brown,J=light crange, K=white, a-b=both in
one fruit)

- determined at natural infection (0=no symptoms, +=symptoms present)
- Bruinsma Wonder=3 (O=absent, 1=very little, 3=little, S=medium, 7=much, S=very much)

= {O=absent, 1=very little, ..., 9=very high)
- (A=white, B=filthy-white, C=light green, D=light purple, E=dark purple, F=yellow, G=white/anthocyanin)
- Measurement, 9=8mm or more.

- {1=none, 3=slight, S=medium, 7=medium to severe, S9=severe)

Details

SCores
SCores
SCores

SCOres

SLOres

SLOMES

SCOres
SBLOMES
SCLOMES

SLOrEs

?Qfeurisco
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C&E data search: Trait

Filter C&E data by trait

Qv

1-100f1214 (>

Trait Name
Peticle andfor midvein
enlargement
Silique angle
Leaf anthocyanin content
Time period until
marketable maturity
Bremia lactucae
Bremia lactucae
Bremia lactucae
Bremia lactucae
Leaf anthocyanin

distribution

Bremia lactucae

1-100f 1214 [ »

D03 =

Trait Remark

Go Rows 10 Actions v

Trait Method
J=narrow, S=intermediate, 7=enlarged (See IPGRI descriptors
Brassica and Raphanus 1990 4.2 27)

1=0%; 2=0-22.5%; 3=22.5%; 4=22.5-45"; 5=45"; 6:45-67.5%; T=67.5°
1 = very weak, 3 = weak, 5 = medium, 7 = sfrong, 9 = very strong
(1=very early, ..., 9=very late)

Resistance to B. lactucae race Bl 5, scale:1 = susceptible, & =
resistant

Resistance to B. lactucae race Bl 11, scale:1 = susceptible, 9 =
resistant

Resistance to B. lactucae race Bl 12, scale:1 = susceptiible, 9 =
resiztant

Resistance to B. lactucae race Bl 14, scale:1 = susceptiible, 9 =
resistant

1 = localised, 2 = entire

Resistance to B. lactucae race Bl 25, scale:1 = susceptible, 9 =
resiztant

Trait Group
C&E data (not further
specified)

C&E data (not further
specified)

C&E data (not further
specified)

C&E data (not further
specified)

C&E data (not further
specified)
C&E data (not further
specified)
C&E data (not further
specified)
C&E data (not further
specified)
C&E data (not further
specified)

C&E data (not further
specified)

The report below lists the definitions of all phenotypic traits, which are currently available in EURISCO. Please use the search bar below to define filters.

Details
used by
experiment(s)

used by
experiment(s)

uzed by
experiment(s)

used by
experiment(s)

used by
experiment(s)

uzed by
experiment(s)

used by
experiment{s)

used by
experiment{s)

uzed by
experiment(s)

uzed by
experiment(s)
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C&E data search: C&E scores

Tenlt detans Descriptive statistics
Teak Frst Trers
Ware Mevn. Masuruen  Averege  Shidev  Yaresos  Quarkle Mectian  Guartsie
Frun 2 » p -] L0 an 3 b | 3
wUO.

Lrpetrent Sowing date = February 2. Planting date « Aprf 17, IVT glasshouse X0 hoated. sl
e rgdon culure. 2 sheme. 4 plardy per Sl tobection no 567650, expmrienerial H
Rosiofsen and G Pel, standard = Srulnsea Wonder

Trast name Frue afttuce

Acditanad
filers

SO | - Angenem of selected i — v |

Qrigin Couetry .’Aj’ s -E;d "| td!ﬂ’—- v

A acores Tor sk ot
Qv Go Rows "0 |v| Acdonsv
1 {7 >
NICODE  INSTCODE GEMUS  ACCENUME  Scom  Score Lk Origin Courtty Biskogeeal Statue Oetads

NLD NLD3T Copsicum CGNISE) 3 . Gesmany Advanced or mpr cuthey 7] Arzeasion
reihods) gainds

NLD NLDDXT Capsicum CGNIESI4 3 Nethertanos Advanced or mmproved cuthves (conventoral breeding Arcosion
oy ) Qoinds

NLD NLDOY? Cepsizum CGNIESIE 3 Isos Agdvancod of vod cultva ic ai Agceasion
mothods) Setaiy

NLD [ Seintg Cepsizum CGN1&S1YT L4 s Advanced or mproved cultivar {camventonal breeding Acceauon
methods) detany

NLD M on37 Capaitirn  CONIESTA 3 - Huhgery Tendional cuthom Sacesce Accaamin
detnty

NLD NLDO37 Capaicum  CGNIERLD 3 Hungery Advnncod of Inpeoved culthe (¢ il ] Accenasion
metods) Setndy

ND L0037 Copsicum  CGN1SS20 7 Accossion
etndy

NLD NLDO3T Copmcum  CONYEGO4 @ ALs symion
Boiie)

NLD D037 Copsicum  CONTEGOS ) Tenditonal sulthamMandesce Acgewnion
ey

NLD NLDOY? Capsscum 16506 3 Advewnced of mproend culiver conventicnnl breedng Accession
mehods) Hints
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AEGIS
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AEGIS

 AEGIS - A European Genebank Integrated System

« ECPGR initiative for improving the coordination of
— Conservation and management of PGRFA
— Access to PGRFA

 Aims:
— Conservation of genetically uniqgue and important accessions
— Making materials available for breeding and research
— Safe long-term conservation (with common agreed standards)
— Reduction of redundancy

— Clarification of responsibilities for conservation

®
' &UL‘&'}S& LEIBNIZ INSTITUTE OF PLANT GENETICS AND CROP PLANT RESEARCH N IPK




AEGIS data in EURISCO

No physical collection - “virtual” genebank

AEGIS accessions labelled in EURISCO
— Including tracking of AEGIS status

32,791 AEGIS accessions
34 member countries

AEGIS Maccher Conssirins HEEEE =0 Mebe Comines with Eopen acomuzea
1 2300+

7 . as of 2017-08-25
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EURISCO INTRANET




EURISCO intranet

« Upload component for National Inventory Focal Points

« Standardised data exchange formats
— Passport data

— Phenotypic (characterisation and evaluation) data

* Details will follow during the hands-on sessions
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FUTURE OF EURISCO




More data

 Inclusion of additional passport data
— Support and encouragement of National Focal Points

— Participation in project proposals

 Inclusion of additional C&E data
— Currently in prototype phase

— Request to all National Focal Points to provide available C&E
data to EURISCO

— Participation in ECPGR-funded activities, which foresee the
provision of C&E data to EURISCO
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Better data

* Increase frequency of updates

— Avg. age 1.16 years

— Oldest 10% avg. 4.96 years
(van Hintum 2014)

* Increase completeness of information
— Often limited information about certain accessions

— Some descriptors only sparsely populated

* Increase correctness of information
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Challenges: Sea food?

(&) Taxonomy

Genus Medicago
Species murex

(¥) Acquisition/storage

Acquisition Source Roadside

Q_IJJ Collection

Collecting Institute Code I:I

Collecting Date 1987
Collecting Latitude 41.4264
Collecting Longitude -9.0831

Collecting Elevation 635
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Challenges: Inconsistencies

Quick Search
Name Acquisition Date Details
Taxonomy @ Accession Status
: ( ot/oi/oszr ) =
Genus: Contains = | |R.da "—/‘
V

EWR.J&HHSEEM" x :}

77 7777.7777.R.dahascena —
[7] R.damascena x R.gallica /

Collecting Elevation

Collecting Locality \ """Sh)al-c. Torosgyugh }ne&r
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Challenges: Babylonian aspects

Accession Na

CMAR

Accession Name ELMAR

ﬁé-ﬁ
kallof 47y52n, 21y51'
= S
vﬁé-:@y

' = J /\

Collecting Locality i, Slobozia Mare, Re§jon Vulcgnegti , Slgbozia Mare

2
Collecting Elevation
/ —
Collecting Locality ( & 00000000 000000000000 400
\ /
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Challenges: Taxonomy |

Synonyms and misspellings

— Different (or missing) taxonomic opinions by curators of
contributing genebanks

Aim: Improve taxonomic backbone of EURISCO

— Management of taxon synonyms

— Improvement of checks during import Catalogue of Life
[ * s | RSOSSN

http://www.catalogueoflife.org

Difficulty: EURISCO is not allowed to modify original data

- Instead: Feedback on errors to NFPs
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Challenges: Taxonomy Il

e Generain EURISCO

— In total: 6,338 (6,315 when ignoring case)

— Amongst these

» with accepted name: 5,261
* mapped onto GRIN taxonomy: 709
* not mapped automatically: 368

7 . as of 2017-08-25
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Challenges: Taxonomy Il

« Combinations of genus and species in EURISCO

— In total: 43,000 (42,942 when ignoring case)

— Amongst these
« with accepted name: 16,791
* mapped onto GRIN taxonomy: 2,642
* not mapped automatically: 23,567
- Not satisfactory

- Gets even worse if considering author names and ‘infraspecific” level

7 . as of 2017-08-25
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Challenges: Taxonomy IV

* Mapping onto “standards” limited
 Different opinions/traditions exist

* Deep classification including infraspecific levels in many
genebanks (esp. Eastern Europe)

— Better distinctiveness

— Separate names for different combinations of traits

The Gordian Knot

http://www.reamedica.com
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Solution strategy

« Data provided to EURISCO cannot be curated actively

* Focus on user-friendly search functionality instead

— Internal mapping onto accepted vocabulary (GRIN, CoL,
Mansfeld)

— Extension of searches onto all available synonyms and name
variants

— “Did you mean...?” functionality

- Work in progress (project “EURISCO taxonomy”)
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Increase functionality |

* Improve import mechanism for C&E data
— Additional upload procedure
« Data upload also by holding institutes
« Check and approval by NFPs
* Recently approved by the ECPGR Steering Committee
« Improve public web interface
— Additional reports and download facilities

— Extend filter possibilities by additional fields
« Additional means of access

— Web services (BrAPI implementation)

— Mobile version
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Increase functionality |

« Extend EURISCO for in situ data
— Will be documented in EURISCO
— Sufficient specification needed

— Data exchange formats need to be agreed

e Migrate to MCPD v2.1

— Already implemented

— Last tests running
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Projects

« EURISCO Taxonomy (April 2017 — March 2018)
— BLE funded

— Improvement of taxonomic backbone of EURISCO

« EUCLEG (September 2017 — August 2021)
— H2020 funded
— Closing of gaps in EURISCO (protein crops)

* Farmer’s Pride (beginning of 2018 [36 months])
— H2020 funded
— Development of network of in situ sites and stakeholders

— Concept for preparation of EURISCO for in situ data
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DISSEMINATION
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Spread the word

* Regular training workshops

* Regularly short information in ECPGR bulletin

« EURISCO newsletter twice a year

 Journal article

 EURISCO talks and posters on several conferences

* Presentations on several ECPGR workshops

« ECPGR Grant Scheme activities
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THANK YOU FOR YOUR
ATTENTION
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