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1. Summary 

 

In order to allow querying of federated databases and data sets which are being connected 

under WP1 (i.e. genotypic and phenotypic data) a central interface was set up. This 

interface has actually two components i) the technical solution allowing to respond to 

queries coming from the user as well as ii) a graphical user interface (GUI) allowing the 

visualization of the queries as well as the results. Thus using the TAPIR technology 

(http://wiki.tdwg.org/twiki/bin/view/TAPIR/TapirLink) 8 data bases are being linked, and 

a cache DB is being filled with keywords allowing a faster search. This cache DB serves as 

hub for answering queries being generated by the user through a GUI. For the time being, a 

GUI prototype has been developed and integrated into the T4F portal 

(http://www.trees4future.eu/database-access/dbsearch.html ) allowing retrieving data 

and metadata present at different data bases all over Europe. This prototype GUI serves 

for test purposes to allow functionality testing and will be replaced by a more elaborate 

GUI developed in WP4 which later on will also integrate non-geno/phenotypic data into the 

search. 

2. Database integration 

The data base integration is following the technical scheme depicted below. A central 

search engine and cache DB is connected to different data bases throughout Europe (list 

see next chapter). Using the Tapir protocol (http://rs.tdwg.org/tapir/) which allows 

perform distributed queries on heterogeneous data sources, the information in the various 

DBs can be accessed. Step by step more data bases are being added to the core set of 

EvoltreeDBs in order to expand the data pool from genetic biodiversity data to molecular 

data available for genetic units present in tree breeding programs. 

Fig 1 Scheme for data base integration within T4F 

 

http://wiki.tdwg.org/twiki/bin/view/TAPIR/TapirLink
http://www.trees4future.eu/database-access/dbsearch.html
http://rs.tdwg.org/tapir/
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2.1 Collected Databases 

The following paragraphs describe the databases linked under the umbrella of T4F where 

2.1.1 to 2.1.7 belong the Evoltree cluster, whereas 2.1.8 and 2.1.9 have been added to the 

framework recently. 2.1.8 is already functional whereas for 2.1.9 Tapir link installation is 

currently ongoing. 2.1.10 is in an early stage of implementation (see below). As for the 

databases 2.1.1 and 2.1.5 extensions have been implemented in order to be able to access 

detailed data on genotypic measurements present at different sites. This functionality is 

new, as until recently, only metadata could be retrieved. 

 

2.1.1  GD² DATABASE (Fagaceae) 

Georeferenced Database of Genetic Diversity http://gd2.pierroton.inra.fr/gd2/  

The (GD)² database (Georeferenced Database of Genetic Diversity) contains genetic and 

georeferenced passport data of different genetic units (populations, single trees) that are 

traditionally analyzed in genetic surveys conducted in natural populations. 

The main objective is to view data (either allelic/haplotypic frequencies or aggregated 

diversity statistics) on a Google earth interface map. Data can also be exported in 

different formats to be used for data analysis by different software packages. 

2.1.2  SSR DATABASE 

Microsatellite sequence & primer database  http://ssrdatabase.pierroton.inra.fr 

The SSR database allows storing the large quantity of microsatellites or single sequence 

repeats (SSRs) being developed within the Evoltree Network of Excellence, or developed by 

other partner's projects. 

2.1.3  CMAP Databases (Quercus, Pinus, Populus) 

Genetic and QTL map database and viewer http://w3.pierroton.inra.fr/cgi-bin/cmap/ 

In CMap, a map is a linear array of interconnected features. This could represent a single 

linkage group in the case of a genetic map, or a single contig for physical maps. Related 

maps are grouped into map sets. Generally, these are the result of a particular study, such 

as the set of linkage groups produced by a genetic mapping study.  

2.1.4  Quercus MAP 

Genotypic/phenotypic data of oak mapping pedigrees   

http://w3.pierroton.inra.fr/CartoChene/index.php 

The QuercusMap database contains single tree genotypic and phenotypic data of offspring 

belonging to oak (or Fagaceae) mapping pedigrees. 

Genotypic data correspond to various marker data (AFLPs, RAPDs, SSRs, SNPs, PCR-RFLPs…) 

traditionally used for mapping purposes. Phenotypic data originate from observations and 

assessments made in field tests including also sister plantations when vegetative 

propagation was used. The application handles phenotypic data of clones, when offspring 

were vegetatively propagated. 

http://gd2.pierroton.inra.fr/gd2/
http://w3.pierroton.inra.fr/cgi-bin/cmap/
http://w3.pierroton.inra.fr/CartoChene/index.php
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2.1.5  TreePop 

Mapping Populations, Association Populations 

http://bioinfo.orleans.inra.fr/TreePop/index.html 

The network of EVOLTREE TreePop multicentre repositories constitute a long term 

infrastructure for Forest genetic research aiming to integrate phenotyping and genotyping 

research activities and contribute to accumulate multiple scientific information on select 

set of genetic material. Multicentre repository facilities are established for genetic 

resources for which material transfer is inappropriate. Mapping pedigrees, reference 

natural or breeding populations are mostly available in the form of collections, field trials, 

seed banks or mother stocks. 

2.1.6  Repository Center 

http://www.picme.at/index.php/collections 

The Platform for Integrated Clone Management (PICME) is a Repository Centre providing 

access to biological material ranging from whole organisms (bacteria, fungi, plant 

material) to DNA samples of whole genomes (gDNA), organellar and sub-genomic clones 

and BACs or genes (ESTs). The core of our facility is a large Plant EST Resource Centre and 

Repository. 

2.1.7  ISS Metadata 

http://www.evoltree.eu/geonetwork/srv/eng/main.home 

The Network of Excellence EVOLTREE has set-up it’s Intensive Study Sites (ISS) as a shared 

infrastucture for multidiciplinary research. ISS are large scale ecosystem plots (a few 

thousands of hectares) where trees and selected associated species are mapped, 

genotyped and phenotyped. The sites comprise entire portions of landscapes (agricultural 

land and woodlands) where trees are present in different configurations (from single trees 

to edges and woods). Seven ISS have been selected, covering the main European forest 

types. The ISS Information System aims: 

 To promote multidisciplinary research by sharing multiple information jointly 

related to the EVOLTREE Intensive Study Sites 

 To facilitate the access to datasets related to the EVOLTREE ISS 

 To preserve the knowledge of existing datasets. 

 To enhance understanding of the benefits of geographic information. 

2.1.8  Treebreedex 

This database (http://treebreedex.eu/spip.php?rubrique73) is a scientific and technical 

research framework in forest genetics and tree breeding which provides and ensures 

biological resources of main temperate forest tree species in the form of plant collections, 

seed, pollen or wood samples. It collects metadata on genetic resources involved in Tree 

Breeding activities in Europe, including individual information (provenances, progenies, 

clones, etc.) and experimental sites (provenances, progenies, clones, varieties, archives, 

seed orchards, etc.) It comprises i) national and international networks of forest genetic 

trials (provenance, progeny, clone, varieties); ii) experimental facilities and equipment 

http://bioinfo.orleans.inra.fr/TreePop/index.html
http://www.picme.at/index.php/collections
http://www.evoltree.eu/geonetwork/srv/eng/main.home
http://treebreedex.eu/spip.php?rubrique73
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related to forest tree genetics and breeding research iii) methodology for the different 

phases of genetic diversity studies and breeding (crossing, evaluation, selection, 

propagation, etc) iv) know-how in the form of literature. 

2.1.9  Genfored 

GENFORED is a Spanish thematic network for genetic trials. It comprises Multi-site 

replicated common gardens with wide variation in rainfall, soil, and temperature regimes, 

including some extreme or marginal environments for some species. Mediterranean pines 

are well represented, but also Eurasian pines, beech and evergreen oaks. This database 

will also be used to store detailed data from the Treebreedex project as well as from T4F 

and thus is being integrated into the T4F database network. 

2.1.10 TraitDB 

This data base – currently in MS Access format – has been compiled by K. Kramer for his 

modelling workpackage. It comprises literature data on model species, especially selected 

for phenotype/genotype interaction. This data base will be converted to the GD2 (2.1.1.) 

structure, and integrated into the network. 

3. OAI-PMH Interface for the Clearinghouse 

3.1 Access Point 

The connection between the federated databases and the Clearinghouse has been 

established via OAI-PMH (Open Archives Initiative Protocol for Metadata Harvesting). The 

repository has been installed and data elements have been mapped to the Dublin Core 

elements. Because some information didn’t fit to the Dublin Core elements we decided to 

enrich the description element with a json document. This json element includes more 

detailed information about the data element like species, category, country, … and some 

more fields depending on the category. 

The AIT repository can be reached via the following link: http://www.picme.at/oai2/ 

Sample Record: 

<record> 
 <header> 
  <identifier>oai:picme.at:225881</identifier> 
  <datestamp>2002-01-01</datestamp> 
  <setSpec>pops</setSpec> 
 </header> 
 <metadata> 
  <oai_dc:dc 

xsi:schemaLocation="http://www.openarchives.org/OAI/2.0/oai_dc/        

http://www.openarchives.org/OAI/2.0/oai_dc.xsd"> 
  <dc:title>El Anasser</dc:title> 
  <dc:creator>Frédéric Raspail</dc:creator> 
  <dc:subject>Trees 4 Future</dc:subject> 
  <dc:description>{ "t4f" :  
     { "category" : "population",  

      "type" : "natural population",  

      "species" : "Quercus canariensis", 

http://www.picme.at/oai2/
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      "genus" : "Quercus",  

      "family" : "Fagaceae",  

      "name" : "El Anasser", 

      "size" : "2", 

      "description" : "",    

      "country" : "Morocco"} } 

  </dc:description> 
  <dc:publisher>Frédéric Raspail</dc:publisher> 
  <dc:contributor>Audrey Jacques-Gustave</dc:contributor> 
  <dc:date>2014-06-30</dc:date> 
 

 <dc:source>https://gd2.pierroton.inra.fr/gd2/login/login</dc:source> 
  <dc:language>en</dc:language> 
  <dc:coverage>North:35.03; East:-5; Altitude:1260; Location:El 

Anasser</dc:coverage> 
  </oai_dc:dc> 
 </metadata> 
</record> 

3.2 Description of Dublin Core elements 

The header of a record consists of 3 elements to identify and categorize the elements.  

3.2.1 Record header elements 
 Identifier 

The Identifier is unique per Dublin Core element. It has the following format: oai-
identifier = scheme ":" namespace-identifier ":" local-identifier. 
In our case the first two elements are always the same they start with “oai” 
followed by “picme.at”  and the local-identifier is an ID generated by the database. 

 Datestamp 
Represents the date on which the Element was last updated or created. 

 setSpec 
Elements can be organized in sets in order to query them in one step. If you want 
to select all populations a “pops” set was created. 

3.2.2 Dublin Core elements 
 title 

The Title represents the name of the element (Is not unique). 

 creator 
Name of the creator of the database entry. 

 subject 
The subject is always “Trees 4 Future” 

 description 
The description contains the JSON element which is described in a separate 
chapter. 

 publisher 
Name of the original data provider. Usually name of the database owner. 

 contributor 
Name of the contributor of the data. Usually the sampler of data. 

 date 
Contains the date on which the data has been collected 

 source 
The source element provides a link to the original database or the link directly to 
the element in the source database. If both is not available it contains name of the 
database. 
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 language 
The language of the dataset (mostly English) 

 coverage 
Geographical description of the dataset. 

4. Screenshots of the functional GUI 

4.1 http://www.trees4future.eu/database-access/dbsearch.html 

If the entry point of the search interface is accessed the user will be automatically logged 

in with the Trees4Future username. First you have to select the Data Item of interest. 

Multiple selections are possible which will result in multiple result lists. (Fig 1) 

Currently the following Data Items are searchable: 

 Association Population 

 Candidate Gene 

 Crossing 

 Genetic Marker 

 Library 

 Map 

 Material 

 Microarray 

 Microarray Experiment 

 Organism 

 Phenotypic Trait 

 Population 

 QTL 

 SNP 

 SSR 

After the selection of the Data Item optionally Genus and Species could be selected. 

Multiple selections are also possible. 
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Fig. 1: Screenshort of start page for T4F search – Type of data nd species can be chosen
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You can generate a summary overview on all data items currently present in the federated 

DBs (fig2). To get the Data summary of all data Types you have to click on “Click here to 

view data summary”. You will get a list with all data Types and the count of elements in 

this category.  

Fig 2: results of ‘summary table’ shows all data available within the net of federated DBs 

 

 

If you are looking for a specific data set, you have to select from different categories you 

are interested in. When you are searching for a specific data set you will get a customized 

result list. Each Data Item Category has its predefined preview table. The most important 

attributes can be found in the list. In the screenshot for example you can find the result 

list of Association Populations for the species “Abies alba”. If you need more information 

about one Dataset you have to click on the name of the element of interest. 
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Fig 3: Screen shot of a specific search result (here all association populations available) 

 

When looking for genetic maps, you can get an overview on available maps by listing all 
genetic maps for species “Quercus”. Attributes for maps are the linkage group, species and 
type of map. For detailed information you have to click on the name of the map. If more 
than 25 Data Items have been found the list is divided into pages which can be scrolled 
threw with the typical pagination elements on the bottom of the table. 
 
Fig4: results screen for ‘genetic markers’ mapped on genome of ‘Quercus robur’ in a 
specific cross 
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If you are looking for crossing material (i.e. families and individuals)  in ‘Oak’, you can 

search specifically for ‘Quercus robur’ and ‘crossings’ 

Fig 5. Result list of ‘crossings’ available for ‘Quercus robur’  

 

 

If the crossing has information about the geographic origin, it can be viewed for this 

particular crossing via the detail view. (Fig 6) 

 

 

In order to find out, how many phenotypic trait measurements are available, you can query 

the data base for all phenotypic traits available, or specify your search for one or a few 

traits of interest.  
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Fig 7: Total amount of phenotypic trait measurements shown below (select a data Type 

and run the search without selecting any species). 

 

For a more detailed data request for ‘bud burst phenology’ you will receive data when 

clicking on the item of interest (detailed data access is currently only possible with log-in) 

Fig 8: Screenshot of single ‘bud burst’ measurements at stage ‘5’ present in the DB (=206) 
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When looking for reference samples (i.e. DNA) which are stored in a repository Center, you 

can search for grouped by providers. The following screenshot shows an example of 

‘Quercus robur’ search and includes 267 Samples which are stored in the AIT Material 

Database coming from ‘Göttingen’, provided by B. Vornam (= owner of material). 
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