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Editorial

EVI-Genoret 
database :
A tool to       
understand  a 
highly complex 
biological sys-
tem
The retina is a highly complex biological system that accommodates 
both numerous tissue-specific and ubiquitously expressed develop-
mental and pathologic pathways. The number of genes identified in 
Inherited Retinal Degenerations (IRD) has steadily increased. The 
commonest cause of blindness, (12.5 Million affected in Europe) 
Age-Related-Macular-Degeneration (ARMD), is likely to depend 
on both mostly unknown genetic and modifying factors. Prevent-
ing blindness from IRD and ARMD requires the understanding of 
the genetic and cellular interactions controlling retinal development, 
maintenance and function. 

The EVI-Genoret consortium has produced a large amount of novel data on the Func-
tional Genomics of the Retina. In parallel and often as a prerequisite/facilitator for these 
steps numerous tools have been developed. The EVI-Genoret database has become a 
widely used tool: A key achievement was certainly the implementation of the pheno-
type-genotype database. Different centers and users for each center are defined. We 
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developed a java-script based comprehensive 
phenotyping system for AMD and MRD. 
This database is being accessed online by the 
central EVI-Genoret Database using IBM 
websphere information integrator. Thus the 
Phenotyping database is a virtual part of the 
central database. Thousands of files from the 
main clinical centers have been loaded into 
the database.

Several groups from different parts of the 
world (USA, Australia, South Africa, Isra-
el,..) are wishing to join this database. This 
tool may therefore become broadly used far 
beyond the program.

The EVI-Genoret database also offers a large 
variety of tools to researchers and aims as 
building a natural language for all : During 
the reporting period, distinct major achieve-
ments have been obtained, notably i) the 
identification and characterisation of target 
genes through the analysis of distinct tran-
scriptomics experiments ii) the creation of 
a unifying gene identity card relating very 
diverse information concerning retinal tar-
get genes or iii) the design of Retchip, the 
retinal-specific low-throughput micro-array. 
Nevertheless, all these results have been ob-
tained through a constant effort aiming at 
the creation of a unifying system for syn-
chronized treatment and organisation of the 
data. Our major efforts concerning high-
throughput data exploitation focused on the 
development of Retinobase, the relational 
database specifically dedicated to retinal 
transcriptomics data. Regardless of the vari-
ous relational schema that have been devel-
oped to perform rapid handling, integration 
and interconnection of retinal transcriptom-
ics data from diverse experiments, microar-
ray technologies or organisms, the major 
novelty is linked to the fact that Retinobase 

is envisioned not only as a storage and 
querying database but also as an effec-
tive tool to improve future transcriptom-
ics data analysis and exploitation. This 
original approach implies that one single 
transcriptomics experiment integrated in 
Retinobase is linked to the expert analysis 
as well as to the various results generated 
by classical or home-developed algorithms 
for raw data treatment, normalisation and 
clustering. This strategy aims at under-
standing the origins of the numerous in-
consistencies and bottlenecks that impede 
efficient automated analysis of transcrip-
tomics data and it allowed us to develop 
original algorithms, notably in the initial 
process of raw data treatment and noise 
reduction. In addition, by giving easy ac-
cess and display to the distinct treatments 
and results, Retinobase allows the biolo-
gist to visualize and understand the limits 
and inconsistencies inherent to the high-
throughput analysis and facilitate the in-
troduction of the biological expertise and 
knowledge in the analysis. This strategy 
proved to be valid by allowing the iden-
tification of retinal target genes obtained 
from transcriptomics experiments analysis 
that are currently tested and validated by 
biological partners. (J. Sahel)
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The Therapy 
Component

Of the various elements of the 
EVI-Genoret project, the Therapy 
Component perhaps makes the 
least obvious fit into the bigger pic-
ture. But if advances in functional 
genomics are to eventually benefit 
individuals with eye disease, then 
the information emerging from 
elsewhere in the project must be 
translated into new therapies. The 
groups who work under the ‘Ther-
apy’ umbrella are making this con-
nection, and driving the technical 
and intellectual advances that will 
ultimately help patients.

The Therapy Component comprises three 
major strands or workpackages, one being 
the development of strategies for controlling 
gene expression, a 
second investigating 
the ways in which 
a diseased retina re-
sponds to therapeu-
tic intervention, and 
the third utilising 
functional genom-
ics as the source of 
new therapeutics 
for retinal disease. 
Needless to say, 
there is considerable 

complimentarity between 
these three lines of research, 
and where appropriate the 
participants have added 
value by engaging in fruit-
ful collaborative activities. 
Considering the different 
workpackages in turn, the 
studies aimed at control-
ling gene expression ad-
dress both technical and/
or physiological questions. 
At the Institute of Oph-
thalmology in London, 
the Ali group is exploring 
ways of regulating retinal 
pigment epithelial cell pro-
liferation using viruses to 
deliver sequences designed 
to suppress the ZONAB 
transcription factor. Silencing gene ex-
pression is also the aim of the Farrar and 
Tuohy groups at Trinity College Dublin, 
though here the target is mutant rho-
dopsin, and the strategy also includes 
re-expression of normal rhodopsin. The 
third part of this workpackage is led by 
the Behar-Cohen group at the Institut 
de Cordeliers in Paris, where the aim is 
to use electrical stimulation to deliver 
therapeutic cargoes into the eye. Work 

in each of these 
groups has pro-
gressed well, with 
good collabora-
tions develop-
ing between the 
Dublin and Lon-
don groups, and 
also between the 
group in Paris 
and the Schraer-
meyer group in 
Tubingen.

The Schraermeyer 
group is embed-
ded in the second 
workpackage, where 
the overall focus 
is understanding 
the host retinal re-
sponse to cell and 
tissue transplanta-
tion. Their work has 
concentrated on the 
transplantation and 
integration of bone 
marrow stromal 
cells into the dis-
eased retina, studies 
in which they col-
laborate extensively 
with the Moss and 
Greenwood labs at 

the Institute of Ophthalmology in Lon-
don. Together these groups have used 
microarray analysis to compare at the 
transcriptomic level, the response of the 
host retina to grafting of stem cells and 
retinal pigment epithelial cells. More re-
cently, this study has engaged in a simi-
lar way with the Perez group in Lund, to 
examine the host transcriptomic response 
to autologous tissue grafting. The final 
workpackage comprises the Sahel and 
Leveillard groups at the Hopital Quinze-
Vingts in Paris, and the Grimm group 
in Zurich. The latter group has explored 
the transcriptomic response to ischaemic 
preconditioning, since a brief period of 
hypoxia has been shown to have a neu-
roprotective effect in the retina. Microar-
ray studies have revealed many interesting 
candidate molecules that might mediate 
the protective effect, and the goal is now to 
identify those molecules in order to assess 
their therapeutic potential. An example of 
such a protective molecule is rod-derived 

Prof. Stephen E. Moss, leader of the 
therapy component
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cone viability factor, the focus of work in 
the Sahel and Leveillard groups. The work 
here aims to identify other molecules with 
similar beneficial properties, and to gener-
ate disease models in which their efficacy 
can be tested.

Workers in the Therapy Component rec-
ognise that the development of new treat-
ments for retinal disease is a distant objec-
tive, and that for reasons of time, best use 
of resources and the setting of achievable 
goals, it has been necessary to concentrate 
on more immediate and specific experi-
mental targets. Nevertheless, the need to 
retain a clearly defined focus has led to a 
new and tangible momentum, fuelled by 
the free exchange of ideas, reagents and 
materials, and by numerous new collabo-
rations between the European partners. 
Through its contribution to the wider 
EVI-Genoret project, the Therapy Com-
ponent provides a key link between the 
outcomes of functional genomics and the 
long-term translation of that information 
into patient benefits. (S. Moss)

media and patient groups have been 
engaged to give seminars & talks and 
to discuss their area of expertise with 
us. For example, organized by the 
EVI Genoret Training Centre, courses 
on statistics have been given by Prof. 
Michael Bach from the University 
Eye Hospital Freiburg (2006, 2007); 
also much interest received the central 
course on Communication in Science, 

which was held in 
2007. Here we suc-
ceeded in engaging 
representatives from 
the media and sci-
ence, to highlight 
the relation between 
scientists and the 
media, as well as to 
teach skills necessary 
to optimise the pub-
lication of important 
results. 

As every year, a cen-
tral training course 
will be held again 
in connection with 
the well attended in-
ternational research 
colloquium of the 

ProRetina Society (www.potsdam-
meeting.de) in Potsdam, Germany. 
This year’s topic will be the important 
issue of Ethics in Science. We are par-
ticularly happy to welcome Christina 
Fasser, from Retina Swiss and Retina 
international, who will discuss with 
the participants issues of medical eth-
ics from the patients view.  Also, Anna 
Kole from WP 18 of the EVI Genoret 
Consortium will present guidelines on 
ethics requirements on the European 

Dr. Annette Werner, director of 
training
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Training
The training of young sci-
entists is a most important 
and rewarding task in EVI 
Genoret. Its goal is to ensure 
high standards of research in 
our network as well as the 
successful dissemination of 
the knowledge gained by the 
consortium, in the scientific 
and medical community. 
This is important in two 
ways: 

First, it will further the 
progress in research on reti-
nal dysfunctions and the de-
velopment of therapies. 

Secondly, it supports re-
searchers directly in their 
carrier. Both are achieved by working in an 
international environment with the oppor-
tunity to gain experience in different labo-
ratories and thereby building up personal 
contacts between researchers. Furthermore, 
young researchers learn new techniques, as 
well as polish their management and com-
munication skills,  together most important 
for their success in academia.  

In numerous onsite and central training 
courses, international experts from science, 



level.  We will also present talks on ethics 
in animal research, by representatives of the 
Society of Laboratory Animals and by veteri-
narians specialized in animal welfare (please 
refer to our EVI Genoret Database for more 
details).  

Altogether, since 2006, there have been more 
than 30 training courses on standards and 
operating procedures, statistics and general 
skills in presentation, and communication, 
held centrally as well as in the different cen-
tres of the consortium, and 45 symposia or 
expert talks. In order to ensure the quality of 
the training, the Tuevalon software has been 
employed which allows the assessment of the 
efficiency of the training courses. It is avail-
able to all partners in EVI Genoret who wish 
to organize courses. Also, increasingly often 
do young researchers use the opportunity to 
spend some time in the laboratory of one of 
the EVI Genoret partners – an opportunity 
which cannot be encouraged enough. 

Lets continue to work together 
on the success of EVI Genoret!

Looking forward to seeing you in one of 
the next training courses. With best wishes, 
Annette Werner

 

The EVI-Genoret interview
with Prof. José A. Sahel

The European Vision Research Community before and after EVI-Genoret: 
What does the project change in 
the community?

By reviewing the European research ef-
forts during the last years to advance 
our understanding in the diverse fields 
of vision research it seemed quite obvi-
ous that there was an urgent need for 
a European coordinated approach. Be-
sides national and local approaches to 
support researchers and clinicians, a 
European synergistic approach seemed 
more than ever necessary to underline 
the benefits of European collaborations 
vs. national fragmentation.  EVI-Genoret, the largest consortium ever funded by the 
EC exemplifies such a synergistic approach. During the lifespan of this project, exist-
ing collaborations have been strengthened and new collaborative sub project have been 
initiated thereby demonstrating that EVI-Genoret has played a clue role in structuring 
and promoting the European Vision Research Community.

In your opinion, does EVI-Genoret represent a  ‘destination, where European 
vision research has to be’ or rather an ‘intermediate station’?

Equipped with the EVI-Genoret database, researchers will be more effective in  translat-
ing such findings into an improved classification of disease in both clinical and molecu-

lar terms, to identify novel therapeutic 
targets and to devise more effective 
drug-delivery systems that selectively 
target defective photoreceptors, for ex-
ample. Therefore, in my opinion EVI-
Genoret represents an intermediate sta-
tion. In the future, more SMEs and/or 
pharmaceutical companies should be 
more directly involved in this kind of 
project in order to accelerate the trans-
fert of new therapeutical approaches to 
the bedside. This program has estab-

The next EVI-Genoret training will take 
place in Potsdam (Germany) in co-oper-
ation with ProRetina on the 29th March, 
2008. 

The main topic of this year will be ‘Ethics 
in Science’. For registration and further de-
tails, please contact Dr. Annette Werner at 
the following e-mail address:

annette.werner@uni-tuebingen.de 
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lished both the spirit and the tools for the next steps, namely system biology of vision and 
innovative care.

The ageing population, with all its implications is actually a big issue for Eu-
rope. This will surely also raise the awareness of age related visual handicaps: 
is this a chance for vision research to become a priority for the European Com-
mission? If yes or no, why?

Indeed ageing population across Europe is a fact and therefore supporting research in the 
field of Vision should be a priority for the EC. This condition is among the most feared 
disabilities among EU citizens and is at least as prevalent as Alzheimer’s disease. Moreover 
perceptive impairment resulting from seeing or hearing disorders is a very strong risk fac-
tor for cognitive loss, dependence, depression and falls. 

Retina International is a patient organisation and it is also a partner of the EVI-Genoret consortium, how important is 
its role and in which way?

Building relationships with patient organizations is fundamentally the most important 
component of information dissemination for patients. These organizations, such as Retina 
International,  know where the patients are located and what types of diseases are preva-
lent in their geographical area.  Without this useful information, the tracking of patients 
for clinical studies, treatment and basic educational materials relating to their diseases 
would be quite cumbersome and inefficient.

 ‘Euro-Hear meets EVI-Genoret’ is this the new way to a ‘next station’ or was 
only a ‘blind date’? :-)

This was a major founding event. Both fields need to be supported but they also share 
mechanisms, targets , and consequences of diseases can combine and lead to devastating 
consequences. We felt reassured that high level EC members expressed in person their 
understanding of the challenge at stake and the need for a concerted EU approach.
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The Phenotyping Component
Any attempt to modify or even 
cure vision loss due to age-related 
macular degeneration (AMD) or 
monogenic retinal dystrophies 
(MRD) must start at the affected 
individual. The patients’ pheno-
type must be investigated and the 
clinical data must be standard-
ised, validated and made avail-
able to the other partners. The 
most important 
achievement of 
the Phenotyp-
ing Component 

is certainly the web-based, pan-European phenotype 
database which was very recently launched.

The new database provides easy 
access for clinicians to a uniform 
phenotyping system and to foster 
research cooperation between cli-
nicians and basic scientists. The 
phenotpying database is part of the 
larger consortium’s database which 
provides comprehensive informa-
tion on genetics, genomics, pro-
teomics and therapeutics (Fig. 1)

Clinicians contribute to the database 
by providing patient data detailing their clinical phenotype. 
These data may also be accessed by partners from genetic, 
proteomic, developmental or therapeutical components. 
The database has been developed in respect to (1) to provide 

easy access for members and future associates of the consortium, (2) to serve as a local data-
base for patient management, (3) to serve as a standardized phenotyping system in clinical 
routine and (4) to be an integrative part of the EVI-Genoret Consortium Database. 

A SQL database has been developed that 
uses a Javascript interface allowing data 
entry and retrieval via the Internet (Fig. 
2; available at: https://db.genoret.org).

This ensures accessibility from different 
personal computers, irrespective of the 
operating system. No special software 
must be installed and no duplicate data 
is stored locally. Thus we can provide 
easy access to the database and a system 
of standardization of the phenotyping 
data entry for the EVI-Genoret Consor-
tium. New members or associates of the 
consortium can easily join the database 
without adapting their local comput-

ers. This clinical database is accessed by 
the consortium via the IBM WebSphere 
Information Integrator and contributes 
to the relational EVI-Genoret Consor-
tium Database which integrates genetic, 
functional genomics and standardisa-
tion data linked to human and animal 

Prof. Eberhart Zrenner, vice scientific
co-ordinator of EVI-Genoret and leader of the 
phenotyping component
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model retinal disease. Thus the database 
itself is easily integrated without storing 
duplicate data.  

This Javascript based Interface to the data-
base serves for storing and retrieving clini-
cal data where several centres are involved 
and local data storage must be avoided 
because of legal restrictions, technical re-
straints or financial aspects. EVI-Genoret 
is the first European project to build such 
a database to foster integrated research on 
hereditary and age related retinal diseases. 
(E. Zrenner)

Making and 
maintaining 
healthy eyes

Genes required for early eye de-
velopment are also likely to play 
a major part in degenerative eye 
disease.  Even more critically, they 
have a key role in regulating the 
growth and identity of stem cells 
which provide the best hope for 
developing novel therapies to treat 
the devastating visual impairment 
caused by retinal disease.

This is why the Development Com-
ponent was included in our large 
collaborative European research 
programme on understanding the 
retina in health and disease.  There is 
a variety of relatively rare but often 
very severe congenital human devel-
opmental malformations of the eye.  
The application of molecular genetics 
has led to the identification of many 
genes required for developmental 
regulation.  The detailed mechanisms 
of such genes are best studied in ani-
mal models, as we cannot experiment 
on human eyes, although we also 

learn a great deal 
from the careful 
patient assess-
ments and meas-
urements made 
by ophthalmolo-
gists.  It is in the 
mouse models 
that we explore 
the role of indi-
vidual regulator 
genes.  For ex-
ample we (Banfi 
and Dolle) have 

shown that one gene involved in “zipping up” the globe of the developing eye, also con-
trols a gene that is involved in the utilization and processing of vitamin A, long known to 
play a major part in the development and maintenance of correct retinal function (Figure 
1).  Another conceptually simple study (van Heyningen and Dolle) involves assessing 

Prof. Veronica Van Heyningen, leader of the devel-
opment component

  

 

Normal mouse eye – developing Red 
box surrounds vitamin A-free area

Vax2-/- eye with much enlarged vita-
min A-free region

 

Transcription factor SOX2 is expressed in horizontal cells and amacrine cells as well as in some 
cells in the ganglion cell layer (GCL).  A small proportion also express choline acetyl transferase 
(ChAT) these cholinergic cells are probably so-called “starburst amacrine cells”

SOX2 ChAT

OS

ONL-(blue)

INL (blue)

GCL
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which of the early regulator genes, implicated for example in 
the human developmental abnormalities such as no iris (ani-
ridia) or small or absent eyes from birth, is expressed in normal 
adult retinas and in which of the nearly one hundred different 
cell types.  Another major line of study has involved three dif-
ferent groups (Marigo, Goureau and Fiocco) in exploring the 
conditions for growing different types of stem cells in the labo-
ratory, and defining the distinct patterns of gene they express.  
The next step is to use expertise and mouse models developed 
by the Therapy Component to test which stem cell type will 
most effectively incorporate into diseased retinas and hopefully 
help to improve visual function in these eyes.  The Phenotyp-
ing Component will help to monitor the recipient animals.   
(V. Van Heyningen)

The Functional 
Genomics Compo-
nent: approaching 
mechanisms for 
retinal degeneration

Systematic genomic analyses towards characterisation and vali-
dation of pathways, networks and targets implicated in heredi-
tary retinal degenerations are in the focus of this component. 
The basis for this work is the proposal that mutations causing 
retinal degeneration have to be analysed on a systems level, 
as interrelationships between affected and non-affected genetic 
loci, as well as interactions within functional protein networks 
determine the risk and penetrance of disease. In this context, 
the interplay between different genes and the proteins derived 

thereof create regulatory networks determining the molecular nature 
of blindness. The Functional Genomic Component addresses the sys-
tematic analysis of gene-regulatory using large scale, chip based tran-
scriptome analysis to study regulatory mechanisms guiding transcrip-
tion (WP12), proteome analysis of retina derived functional entities 
(WP13), data integration through bioinformatics methods (WP14) 
and functional analysis of proteins within physiological networks 
(WP15).

As a basis towards gen-
eration of high qual-
ity data, standardized 
operation procedures 
(SOPs) that will ap-
ply to specimen and 
data in order to facili-
tate their analysis and 
their comparison are 
in the centre of hori-
zontal activities. This 
work-package is tightly interconnected to efforts towards standardi-
zation of patient derived data in the therapy components. Standard-
ised experimental and operation procedures (SEPs SOPs) have been 
established for collection of biomaterial and human specimens and 
generation of samples for genomic analysis. Tissue dissection, sample 
preparation, sample storage, sample analysis, data acquisition, data 
formats and quality control have been standardized. These procedures 
have been established in compliance with sampling clinical specimens 
(ethical considerations /patients consent) by partners in Paris and Tü-
bingen, sampling and standardizing material from animal models, de-
velopmental stages and images (histology specimens, 2-Dimensional 
Gels) have been standardized in Naples, Lund and Munich. SOPs 
and standards have also been developed for tissues (e.g. explant tissue 
in Lund) and cell cultures (primary and established cell lines, Paris 
and Munich), material especially mRNA (Paris), and Protein (Mu-
nich). Data and biological pictures have been organised and indexed 
by portable standard informatics scripts (Naples) and programs have 
been developed and distributed towards comprehensive data gather-
ing and integration in Strasbourg. The group in Strasbourg headed 
by Olivier Poch has generated a relational information network, 
RETSCOPE, facilitating compilation of complex data-set, biological 
pictures and experimental protocols generated by the partners. This 
database serves as a bioinformatics backbone of EVI-Genoret and al-
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lowing comprehensive analysis of data 
by classical and original clustering pro-
grams, the comparison, cross-validation 
and evaluation of the data through in 
depth mining of public transcriptomic 
databases and transcription regulation 
predictions generated by comparative 
genomics (i.e. phylogenetic footprint-
ing).

Transcriptional regulation in healthy 
and degenerating retinal tissue, a work 
package coordinated by Thierry Lev-
eillard has focussed on the analysis of 
transcriptional regulation patterns and 
of regulatory mechanisms concentrat-
ing on the Rd1 mouse model. This 
work has resulted in a comprehensive data warehouse on transcrip-
tional pattern associated with normal mouse retina development and 
the temporal development of transcriptional patterns associated with 
retinal degeneration. Mapping of transcription initiation and termi-
nation sites and identification of 
promoter sequences for selected 
cone photoreceptor genes has 
been another major activity 
elaborated by Bernd Wissingers 
group in Tübingen. The latter 
work is interlinked with efforts 
within the Development Com-
ponent to identify regulatory 
factors, networks and principles 
that govern retinal development 
(Naples and Edinburgh). As a 
result of this work, transcrip-
tional patterns associated with 
the onset and progression of retinal degeneration in the Rd1 mouse 
have been systematically studied and analysed through bioinformat-
ics tools (Paris and Strasbourg). 

Work-package 13 concentrates on systematic comparative proteome 
analysis. This WP is motivated by the observation, that the alteration 
of a single critical gene will affect complex patterns of protein expres-
sion and protein function. In this work package, protein expression 

profiles are analysed by a combina-
tion of protein separation methods 
and mass-spectrometry. Concentrat-
ing on the Rd1 mouse model again, 
systematic comparative analysis of 
normal versus disease affected tissues 
was undertaken towards identifica-
tion of markers for disease. A col-
laborative output of work between 
partners from Lund, Tübingen and 
Munich has been the identification 
of new biomarkers for the onset of 
RD in the Rd1 mouse (phosducin, 
PARP) (Hauck et al. Molec. Cell. 
Proteomics 2006; Paquet Durand et 
al., J Neuroscinece 2007) that have 
marked the entry point into the dis-

covery of a new atypical apoptotic mechanism associated with 
excessive intracellular Calcium influx and the activation of 
protein kinase G (Paquet Durand et al., submitted).

Lebercilin, a new gene 
associated with Lebers 
Congenital Amaulro-
sis, was identified by 
a team led by Ronald 
Roepman in collabo-
ration with Marius 
Ueffing’s group in 
Munich. Lebercilin 
was characterized 
as a ciliary protein 
involved in protein 
transport processes 
between inner and 

outer segment of photoreceptors. For this purpose, a novel 
tandem affinity purification (TAP) technology developed in 
the lab in Munich was employed to purify protein complexes 
associated with lebercilin and yeast two-hybrid screening by 
mating was adapted such, that high-throughput isolation 
and analysis of protein complexes from retinal sources be-
came feasible (Den Hollander et al., Nature Genetics 2007).                
(M. Ueffing)

Dr. Marius Ueffing, leader of the functional genomics-
component
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