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NCL-Foundation Board Contact NCL-Account 

7th National NCL-Congress 
 

Informal Meeting of participants that have arrived one day earlier 
Date:    Wed, 1 October 2008 
Time:    19:00 
Dinner-location:  Speicher 52 (restaurant of the Hamburg Marriott Hotel) 
 

Date of congress:  Thu, 2 October 2008 
Time:     approx. 10:00 – 17:00 
Congress-location:   Hamburg Marriott Hotel  

ABC-Straße 52 
20354 Hamburg, Germany 
Salon A 

 
Preliminary agenda 
 
10:00 – 10:15  Welcome of NCL-Foundation (Dr. Frank Stehr, NCL-Foundation) 

10:15 – 10:45 A chemical biology approach to understanding autophagy pathway defects in 
JNCL (Dr. Susan Cotman, Massachusetts General Hospital, Boston, USA) 

10:45 – 11:15 Phenotype and therapeutical trials in mouse models of CLN3 (Prof. Klaus 
Rüther, Charité, Berlin, Germany) 

11:15 – 11:45 Human fetal neuronal stem cells as potential therapy for NCL (Prof. Robert 
Steiner, Child Development & Rehabilitation Center, Portland, USA) 

11:45 – 12:15 Studies on JNCL (Prof. Beverly Davidson, University of Iowa, Iowa City, USA) 

12:15 – 12:45 Novel roles for glia in NCL pathogenesis? (Prof. Jon Cooper, King's College 
London, London, GB) 

12:45 – 13:45  Lunch break 

13:45 – 14:15 Moving toward therapies for JNCL (Prof. David Pearce, University of 
Rochester, Rochester, USA)  

14:15 – 14:45  AAV-mediated Gene Therapy for the CNS Manifestations of the Lysosomal 
Storage Disorders (Prof. Ronald Crystal, Weill Cornell Medical College, New 
York, USA) 

14:45 – 15:00 Yeast as a model for Batten Disease: Roles for Btn1 and Btn2 in endosome-
Golgi protein retrieval (Prof. Jeffrey E. Gerst, Weizmann Institute of Science, 
Rehovot, Israel) 

15:00 – 15:15 Prestwick Chemical Library, a SOSA concept (Dr. Marie-Louise Jung, 
Prestwick Chemical, Illkirch, France) 

15:15 – 15:45  Coffee-break 

15:45 – 17:00  Podiums discussion & Summary 

17:00 – 18:30   Meeting of the Scientific board 

19:00 – 22:00  Dinner 
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Abstracts 
 
1. A chemical biology approach to understanding autophagy pathway defects in JNCL (Dr. 
Susan Cotman, Massachusetts General Hospital, Boston, USA) 
 
Cln3∆ex7/8 knock-in mice and CbCln3∆ex7/8 cerebellar cell lines were generated that harbor the 
common mutation causing most cases of Juvenile Neuronal Ceroid Lipofuscinosis (JNCL). We are 
using these genetically accurate models to identify the earliest trigger of the JNCL disease cascade 
in order to establish novel therapeutic targets. Previous studies have demonstrated that deficient 
autophagy pathway trafficking is an early consequence of the common Cln3 mutation and that the 
hallmark JNCL feature, accumulation of subunit c of the mitochondrial ATP synthase, arises due to 
deficient autophagy pathway flux. Using CbCln3∆ex7/8 cells, we have now developed an assay that 
measures the autophagy pathway defect caused by Cln3 mutation. With the aim of identifying the 
key molecular pathways involved in the JNCL disease process, we have employed the autophagy 
assay in high-content, cell-based chemical genetic screening studies. Compounds were identified 
that modulate the GFPLC3 autophagosomal marker more or less dramatically in homozygous 
CbCln3∆ex7/8 knock-in cells compared to wild-type cells, suggesting that the pathways the hit 
compounds target are altered by the common JNCL mutation. Follow-up studies are being 
undertaken to test the hypotheses generated by our screen. Our data support the notion that ion 
regulation is significantly altered by the common JNCL mutation, and we demonstrate that 
modulation of ion channels strongly influences disease phenotypes. Future studies will further 
delineate the role of ion regulation in the demise of NCL neurons, testing the hypothesis that 
targeting ion channels may provide therapeutic benefit in JNCL. 
 
 
2. Phenotype and therapeutical trials in mouse models of CLN3 (Prof. Klaus Rüther, Charité, 
Berlin, Germany) 
 
Purpose: To analyze the retinal phenotype of different mouse strains carrying the Cln3�ex7/8 
mutation. In addition, first steps of therapeutic interventions using an antioxidant (α-tocopherol) and 
neural stem cells are described.  
 
Methods: The retinal function of Cln3∆ex7/8 knock-in mice bred on a CD1 and a C57Bl/6-background 
has been analyzed  by electroretinogram recordings and histology. The therapeutic trials have been 
performed on mutant mice with a CD1 background. One group was treated by intraperitoneal 
injections of α-tocopherol (beginning with 2 injections followed by 1 injection per week for 11 weeks, 
control: olive oil). Another group was treated by intraretinal injections of neural stem cells at the age 
of 9 months. As a control, asham injection was performed at the fellow eye.  
 
Results: At the age of 5 months mutant mice on a C57Bl/6 background showed a reduction of some 
ERG-components which was not the case in mice with a CD1 background. However, at later stages 
all mutants showed essentially the same phenotype irrespective of the genetic background. There 
was a reduction in both rod and cone function. The functional deficit happens mainly in the middle in 
inner retinal layers. Interestingly, whereas mice with the CD1-background became sick at 12 to 13 
months of age, mice on the C57Bl/6 background were more viable. In contrast to non-treated 
animals, mice treated with α-tocopherol showed a cone response which was not discernable 
between wt and ki-mice. However, this effect was also observed in animals treated with the vehicle. 
In contrast, eyes injected with cells showed slightly reduced ERG-potentials when compared with 
mice treated with vehicle. In addition, the injection itself had a negative effect on the ERG-potentials. 
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Discussion: Cln3∆ex7/8 knock-in mice display comparable phenotypes irrespective of the genetic 
background (i.e. CD1 or C57Bl/6). However, mice on a C57Bl/6 were more viable than mice on a 
CD1 background. There are indications that antioxidative agents such as α-tocopherol may have a 
positive effect on retinal function in ki-mice, but this effect might also be related to the vehicle (olive 
oil) or might even be a secondary effect of the ip-injection. First transplantation experiments with 
neural stem cells provided no evidence for functional improvements, but provide a reference for 
further cell-based therapeutic approaches using genetically engineered neural stem cells to target 
neuroprotective factors to the retina of Cln3∆ex7/8 knock-in mice. 
Supported by NCL-Foundation 
 
 
3. Human fetal neuronal stem cells as potential therapy for NCL (Prof. Robert Steiner, Child 
Development & Rehabilitation Center, Portland, USA) 
 
A Phase I clinical trial of purified human fetal neural stem cells in infantile and late infantile NCL was 
initiated by Stem Cells, Inc. at Oregon Health & Science University (OHSU) in 2006.  The trial was 
approved for six children.  Enrollment has been completed.  The cells were delivered via a 
neurosurgical approach.  All children recovered uneventfully from surgery and returned home.  One 
death occurred in the trial, 11 months after the procedure.  Brief preclinical data supporting the trial 
will be presented.  Inclusion and exclusion criteria will be discussed, as will an overview of the trial 
procedures.  Ethical issues will be mentioned, and possible future implications for NCL including 
JNCL will be presented. 
 
 
4. Studies on JNCL (Prof. Beverly Davidson, University of Iowa, Iowa City, USA) 
 
Juvenile neuronal ceroid lipofuscinosis is a severe inherited neurodegenerative disease resulting 
from mutations in CLN3 (ceroidlipofuscinosis,neuronal 3, juvenile). We recently generated a knock-
in reporter mouse to elucidate CLN3 expression during embryogenesis and after birth and to 
correlate expression and behavior. In embryonic brain, expression appeared in the cortical plate. In 
postnatal brain, expression was prominent in the cortex, subiculum, parasubiculum, granule 
neurons of the dentate gyrus, and some brainstem nuclei. In adult brain, reporter gene expression 
waned in many areas but remained robust in vascular endothelia and the dentate gyrus. Cells from 
this model provide another opportunity to assess cellular physiology in the absence of CLN3, which 
we hope will help elucidate its function.  We will discuss recent findings in cells cultured from this 
knockout model of CLN3 deficiency. 
 
 
5. Novel roles for glia in NCL pathogenesis? (Prof. Jon Cooper, King's College London, 
London, GB) 
 
Reactive changes accompany neuron loss in all forms of Neuronal Ceroid Lipofuscinosis (NCLs, 
Batten disease). However, these events do not occur globally, but display remarkable selectivity, 
especially early in pathogenesis. In human autopsy material the extent of astrocytosis, microglial 
activation and neuron loss differs markedly in different regions of the CNS, with more astrocytosis 
evident where neurons are better preserved and more activated microglia where neuron loss is 
more pronounced. Characterizing the relationship between astrocytes, microglia and neuron loss in 
mouse models of NCL has revealed a complex relationship between these three cell types and our 
recent data point towards novel roles for astrocytes at the synapse.  
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Although similar events may occur in each subtype, the sequence in which they happen during 
disease progression differs markedly between forms of NCL. In JNCL, an early glial activation 
precedes neuron loss by many months, but appears to be attenuated with incomplete morphological 
transformation of both astrocytes and microglia. These data raise the question that glia may be 
dysfunction in JNCL and we have begun exploring this possibility in vitro. Pure microglial or 
astrocyte cultures and neuron co-cultures derived from Cln3 deficient mice provide a powerful 
model system to investigate the role of neuron-glial interactions in JNCL pathogenesis. Our 
preliminary data provide the first evidence that glial biology may be compromised in JNCL. 
 
 
6. Moving toward therapies for JNCL (Prof. David Pearce, University of Rochester, 
Rochester, USA) 
 
Juvenile Batten disease is a progressive neurodegenerative disease.  The brain is exquisitely 
complex in regard the processes that regulate neuronal function for multiple cell types in different 
neuro-anatomic regions.  Using a Cln3 loss of function mouse model we have been characterizing 
the decline in vision and in motor and cognitive function.  At the biochemical level we have used 
several models to establish changes at the cellular to be targeted for correction.  This combined 
approach has revealed many potential pathological events that we aim to target for correction.  
Currently we are at a point with our research that has tested two distinct approaches at treatment in 
the Cln3 loss of function mouse.  First, we have alleviated deteriorating motor function through 
suppression of the autoimmune response by genetic and drug mediated approaches.  Second, by 
targeting an overactive receptor system in the brain with a drug, we have again alleviated 
deterioration in motor function. 
 
 
7. AAV-mediated Gene Therapy for the CNS Manifestations of the Lysosomal Storage 
Disorders (Prof. Ronald Crystal, Weill Cornell Medical College, New York, USA) 
 
Approximately 50% of the lysosomal storage disorders have a CNS component, presenting a major 
therapeutic challenge because the blood-brain barrier obviates the use of a systemic protein-based 
approach with recombinant lysosomal enzymes. Using late infantile neuronal ceroid lipofuscinosis 
(LINCL, a neurodegenerative, autosomal recessive lysosomal storage disorder caused by mutations 
in the CLN2 gene, resulting in tripeptidyl peptidase deficiency) as a model, we have developed a 
strategy to treat the CNS manifestations of these disorders using direct CNS administration of 
adeno-associated virus (AAV) vectors coding for the deficient lysosomal enzyme. We will provide an 
update on: (1) the challenge of developing quantitative clinical phenotypes to assess CNS therapy 
and the development of strategies to quantify the CNS manifestations of these disorders in mice; (2) 
the clinical study of n=10 children with LINCL using AAV serotype 2 coding for CLN2; (3) murine 
and non-human primate efficacy and toxicology assessment of CNS administration of AAVrh.10, a 
non-human primate-derived AAV serotype; (4) the use of AAVrh.10 to deliver proteins on a 
persistent basis to the retina epithelium; and (5) strategies to adopt this paradigm to treat JNCL. 
 
 
8. Yeast as a model for Batten Disease: Roles for Btn1 and Btn2 in endosome-Golgi protein 
retrieval (Jeffrey E. Gerst, Vydehi Kanneganti, and Rachel Kama, Weizmann Institute of 
Science, Rehovot, Israel) 
 
We employ yeast as a model system to understand the role of conserved proteins involved in Batten 
disease and related lysosomal storage disorders in humans. Neuronal ceroid lipofucinoses (NCLs), 
including the juvenile onset form known as Batten disease, are characterized by abnormal 
accumulation of autofluorescent material in lysosomes. 
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Thus, the study of NCLs requires an in-depth understanding of the intracellular trafficking pathways 
that deliver proteins and lipids from Golgi to lysosomes and back via the endosomal compartments. 
Defects in protein delivery to the lysosome via endosomes may result in organelle expansion, 
cellular degeneration, and onset of the disease state. 
We have demonstrated that Btn2, a yeast ortholog of Hook1 and a potential Batten disease-related 
protein, mediates protein retrieval from late endosomes (LEs) to the Golgi in yeast (Kama et al, 
2007, Mol. Cell. Biol. 27:605-621). Btn2 resides on a late endosomal compartment and interacts 
with known proteins involved in LE-Golgi protein retrieval. These include SNAREs of the endosomal 
SNARE complex, a sorting nexin, and components of the retromer complex that mediates LE-Golgi 
protein sorting. 
Importantly, the deletion of BTN2 in yeast leads to specific defects in the trafficking of a number of 
cargo proteins that pass through the LE. These include Yif1, a Golgi protein whose retrieval from the 
LE to the Golgi is perturbed in the absence of BTN2, as seen earlier (Chattopadhyay et al, 2003, 
BBRC 302:534-538). In addition, Kex2, a subtilisinlike protease of the late secretory pathway that 
traverses the LE to return to the Golgi, is also mislocalized to the LE in the absence of BTN2. 
Importantly all defects in protein trafficking in btn2 ∆ cells are phenocopied by mutations in retromer 
and other genes known to be involved in LE-Golgi protein retrieval. 
We now show that a deletion in BTN1, which encodes the ortholog of the known Batten Disease 
associated gene, CLN3, leads to identical defects in LE-Golgi sorting. 
Moreover, Btn1 localizes to the Golgi and, thus, acts in a distal fashion to regulate protein retrieval. 
The mechanism underlying how Btn1 regulates LE-Golgi retrieval will be discussed. Together, our 
results suggest that Batten disease (and, perhaps, other NCLs) result from defects in endosomal 
protein sorting. 
 
9. Prestwick Chemical Library, a SOSA concept (Dr. Marie-Louise Jung, Prestwick Chemical, 
Illkirch, France) 
 
Prestwick Chemical, founded by Prof. C.G. Wermuth, is a premium provider of medicinal chemistry 
services. We also offer innovative smart screening libraries and research tools to pharmaceutical & 
biotechnology companies, as well as academic research laboratories and institutions. 
Contract research services in medicinal chemistry: Hit validation – Lead optimisation – Ligand 
profiling 
Prestwick’s team of well trained medicinal chemists develops innovative medicinal chemistry 
strategies tailored to clients’ needs. They are supported by state-of-art computational ligand design, 
including large scale virtual screening and take into account ADME/Tox as well as selectivity issues. 
This helps to minimize time and maximize results (in average 18 months from inception to 
acceptable drug candidate). Possible contracts include ‘”no string attached” programs (FTE based), 
objective driven programs (minimum base fee + milestones) and risk sharing collaborations (with or 
without financing). 
Different screening libraries (compound collections):  
Our Smart Libraries have been designed to ensure maximal chemical diversity, possibly to access 
new IP while remaining within reach of both low and high throughput screening processes. They are 
constantly updated and improved. Our clients have reported high quality hit generation rate. 
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List of participants 
 
Udo Bartsch 
UKE-Augenklinik 
Martinistraße 52 
20246 Hamburg, Germany 
Email: ubartsch@uke.uni-hamburg.de 

Ralf Baumeister 
ZBSA - zentrum für biosystemanalyse 
Habsburgstr. 49  
79104 Freiburg, Germany 
Ph: +49-761-203-2799 
Fax: +49-761-203-8352 
Email: baumeister@celegans.de  
 

Christian Borchard 
NCL-Stiftung 
Holstenwall 10 
20355 Hamburg, Germany 
Ph: +49-40-350044-91 
Fax: +49-40-350044-93 
Email: christian.borchard@ncl-stiftung.de

Jon D. Cooper 
Pediatric Storage Disorders Laboratory 
Department of Neuroscience and Centre for the 
Cellular Basis of Behaviour 
Institute of Psychiatry 
King's College London 
London, SE5 9NU, UK 
Ph: +44-20-78480286 
Email: j.cooper@iop.kcl.ac.uk 
 

Susan Cotman 
Molecular Neurogenetics Unit 
Center for Human Genetic Research 
Massachusetts General Hospital 
Richard B. Simches Research Center 
185 Cambridge St., Room 5242 
Boston, MA 02114, USA 
Ph: ++1-617-726-9180 
Fax: ++1-617-643-3202 
Email: cotman@helix.mgh.harvard.edu 
 

Ronald Crystal 
Cornell University 
Joan and Sanford I. Weill Medical College 
1300 York Avenue, Box 96 
New York, NY 10021, USA 
Ph: ++1-212-746-2258 
Fax: ++1-212-746-8383 
Email: rgcryst@med.cornell.edu
 

Beverly Davidson 
John W. Eckstein Medical Research Building 
(EMRB)  
200 EMRB University of Iowa 
Iowa City, IA, 52242 USA 
Ph: +1 (319) 353 5511 
Email: beverly-davidson@uiowa.edu 
 

Iris Dyck 
NCL-Gruppe Deutschland e.V. 
Family Support Group 
Ph: +49-30-4112619 
Email: Eiymrgc@aol.com 
 

Jeffrey E. Gerst 
Dept. of Molecular Genetics 
Weizmann Institute of Science 
Rehovot 76100, Israel 
Ph: +972-8-9342106 
Fax: +972-8-9344108 
Email: jeffrey.gerst@weizmann.ac.il 
 

Jean Michel Heard 
Unité Rétrovirus et Transfert Génétique INSERM 
U622 
Institut Pasteur 
28 rue du Dr. Roux 
75724 Paris Cedex 15, France 
Ph: +33-(0)1-45-68-82-46 
Fax: +33-(0) 1-45-68-89-40 
Email: jmheard@pasteur.fr 
 
 
 
 

Laura and Gijsbert den Hertog Anu Jalanko 

mailto:christian.borchard@ncl-stiftung.de
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Beat Batten! Foundation 
Postbus 167  
3970 AD Driebergen, The Netherlands  
Ph : +31 (343) 538835 
Fax: +31 (343) 538321  
Email: gdenhertog@wobler.nl 
lauradenhertog@filternet.nl 
info@beatbatten.com

Biomedicum Helsinki 
National Public Health Institute 
Dept. of Molecular Medicine 
P.O. Box 104 
Helsinki, Finland 00251 
Ph : +358-9-4744-8392 
Fax : +358-9-4744-8769 
Email: Anu.Jalanko@ktl.fi
 

Marie-Louise Jung 
PRESTWICK CHEMICAL 
Boulevard Gonthier d'Andernach 
674OO ILLKIRCH - France 
Ph: +33 3 69 20 16 03 
Fax: +33 3 69 20 16 17 
Email: marielouise.jung@prestwickchemical.fr 
 

Rainer R. Kuhn 
Novartis Pharma AG 
Novartis Neuroscience 
Neurodegeneration and Neuroregeneration 
Novartis Institutes for Biomedical Research WSJ-
386.11.50 
4002 Basel, Switzerland 
Ph: +41-61-32-46545 
Fax: +41-61-32-48381 
Email: rainer_r.kuhn@novartis.com 
 

Joachim Müller-Jung 
Frankfurter Allgemeine Zeitung  
Natur und Wissenschaft  
Hellerhofstrasse 2-4  
60327 Frankfurt am Main, Germany 
Ph: +49- 69-75911816 
Fax: +49- 69-75911743 
Email: j.mueller-jung@faz.de 
 

David Pearce 
Center for Aging and Developmental Biology 
University of Rochester School of Medicine and 
Dentistry 
601 Elmwood Ave, Box 645 
Rochester, New York 14642, USA 
Ph: ++1-585-273-1514 
Fax: ++1-585-506-1972 
Email: David_Pearce@urmc.rochester.edu
 

Klaus Rüther 
Humboldt-Universität 
Augustenburger Platz 1 
13353 Berlin, Germany 
Ph: +49-30-450-554-173 
Fax: +49-30-450-572-988 
Email: klaus.ruether@charite.de
 

Mika Ruonala 
Center for Membrane Proteomics 
Max-von-Laue Strasse 11 
60438 Frankfurt am Main, Germany 
Ph: +49-69-79829463 
Email: Ruonala@em.uni-frankfurt.de 

Konrad Sandhoff 
Kekulé-Institut für Organische Chemie und 
Biochemie der Rheinischen Friedrich-
Wilhelms-Universität Bonn 
Gerhard-Domagk-Str. 1 
D-53121 Bonn 
Ph: +49-228-735346 
Fax: +49-228-737778 
Email: sandhoff@uni-bonn.de 
 
 
 
 
 

Angela Schulz 
Universitätsklinikum Hamburg-Eppendorf 
Klinik für Kinder- und Jugendmedizin 
Martinistr. 52 
20246 Hamburg, Germany 
Ph: ++49-40-42803-3710 
Fax: ++49-40-42803-5137 
Email: an.schulz@uke.uni-hamburg.de 
 

Frank Stehr Robert Steiner 

mailto:info@beatbatten.com
mailto:Anu.Jalanko@ktl.fi
mailto:David_Pearce@urmc.rochester.edu
mailto:klaus.ruether@charite.de
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NCL-Stiftung 
Holstenwall 10 
20355 Hamburg, Germany 
Ph: +49-40-350044-91 
Fax: +49-40-350044-93 
Email: frank.stehr@ncl-stiftung.de
 

Child Development & Rehabilitation Center 
Metabolic Clinic 
707 S.W. Gaines Road 
Portland, OR 97239 
USA 
Ph: +1-503 494-7859 
Email: steinerr@ohsu.edu 
 

Robert Steinfeld 
Georg-August-Universität Göttingen 
Zentrum Kinderheilkunde und Jugendmedizin 
Robert-Koch-Str. 40 
37099 Göttingen, Germany 
Ph : ++49-551-3962-99 
Fax: ++49-551396252 
Email: rsteinfeld@med.uni-goettingen.de 
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