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Prof. Dr. med.
Karl Ulrich Bartz-Schmidt,
Director of the Eye Hospital

The University Eye Hospital
provides health care in all areas
of ophthalmology at highest
quality level with more than
60.000 consultations of patients
and more than 13.000 surgeries
annually. In close cooperation
with the Institute, it develops
novel therapeutic approaches
for diseases of the eye.

Overview

The Institute for Ophthalmic Research is headed by Prof. Dr. med.
Eberhart Zrenner and cooperates closely with the University Eye
Hospital (head: Prof. Dr. med. Karl Ulrich Bartz-Schmidt) under
the common roof of the Centre for Ophthalmology. The Institute,
founded in 2007, aims at uncovering the causes for degenerative,
inflammatory, neoplastic, and vascular diseases of the eye and the

visual pathways at molecular, cellular and systemic level.
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teams of scientists who work
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Prof. Dr. rer. nat.
Frank Schaeffel

Calwer StraBe 7/1

72076 Tuebingen
frank.schaeffel@uni-tuebingen.de
www.uak.medizin.uni-
tuebingen.de/frank/schaeffel

Neurobiology of the Eye

Our goal is to uncover the biological mechanisms of my-
opia development and to develop strategies to inhibit its
progression. Development of new optical techniques to
measure eye growth and optical properties of eyes in ani-
mal models for myopia and in humans.

Methods: Measurement of refractive state and accom-
modation with high temporal resolution, binocularly
and including pupillography and gaze tracking: infrared
photoretinoscopy; optical measurements in eyes: new
phacometry and fast automated peripheral photorefrac-
tion; measurement of ocular dimensions: low coherence
interferometry and A-scan ultrasonography; measure-
ment of gene expression in different fundal layers: realtime
RT-PCR; screening for candidate genes for myopia with
mouse and chicken microarrays; description of activity
and gene expression in individual cells: quantitative im-
munohistochemistry and laser microdissection with RT
PCR; testing of visual function in transgenic and wildtype
mice: automated optomotor experiments and pupillogra-

630-9

Eye Res. 2007; 84(2): 266-74

Brand C, Schaeffel F, Feldkaemper MP. A microarray analysis of retinal transcripts that are
controlled by image contrast in mice. Mol Vis, 2007; 13: 920-32

Schaeffel F, Mathis U, Bruggemann G. Noncycloplegic photorefractive screening in pre-school
children with the , PowerRefractor” in a pediatric practice. Optom Vis Sci, 2007; 84(7):

Schippert R, Burkhardt E, Feldkaemper M, Schaeffel F. Relative axial myopia in Egr-1 (ZENK)
knockout mice. Invest Ophthalmol Vis Sci, 2007; 48(1): 11-7

Diether S, Schaeffel F, Lambrou GN, Fritsch C, Trendelenburg AU. Effects of intravitreally and
intraperitoneally injected atropine on two types of experimental myopia in chicken. Exp

Schippert R, Schaeffel F. Peripheral defocus does not necessarily affect central refractive de-
velopment. Vision Res. 2006; 46(22): 3935-40

phy; recording from retinal ganglion cells in vitro: MEA;
measurements of contrast adaptation due to defocus:
psychophysical measurement of supra-threshold contrast
sensitivity.

Recent major results of our research: Demonstration
that the retina can detect amount and sign of defocus and
use this information to control the axial growth rate of the
eye. Identification of the glucagon amacrine cells as a ma-
jor carrier of this information and demonstration that glu-
cagon can act as an axial eye growth inhibitor in the chick-
en. Analysis of the central role of the transcription factor
Egrl as an initial trigger in the signalling cascade for visual
eye growth control in chickens and mice. Description of
mechanisms of atropine and other muscarinic antagonists
during the inhibition of myopia in animal models. Role
of insulin during myopia development. Demonstration of
the importance of peripheral refractive errors for the de-
velopment of myopia in the central visual field in humans
and chickens.




Prof. Dr. med.
Eberhart Zrenner
Director

Schleichstr. 12-16
72076 Tuebingen
ezrenner@uni-tuebingen.de

www.uak.medizin.uni-tuebingen.de/
research

Experimental Ophthalmology

Inherited retinal degenerations such as
Retinitis Pigmentosa (RP) are a major
cause of blindness in industrialized coun-
tries. In the Division of Experimental
Ophthalmology we are seeking to develop
treatments for RP and related diseases that
affect photoreceptors. We argue that neu-
roprotection or cell replacement as a sur-
vival- and function-upholding regime is a
feasible approach to preserve functional
vision in patients affected by inherited
retinal degenerations. Based on our find-
ings on cell death mechanisms, we believe
that neuroprotective treatments combined
with a replacement of diseased cells con-
stituts the most promising approach to

We use different animal models for RP
as well as retinal explant cultures to study
signalling pathways that are involved in
photoreceptor cell death or survival. In-
sights into these mechanisms are crucial
for the successful development of potential
therapies. Based on these, different neuro-
protective strategies are evaluated for their
capacity to prevent or delay photoreceptor
cell death. Another approach to preserve
vision is the replacement of diseased cells
by transplantation of retinal progenitors
that are induced to differentiate into func-
tional photoreceptors and integrate into
the pre-existing retinal networks.

Prof. Dr. phil. em.
Theo van Veen
Senior Consultant

Roentgenweg 11
72076 Tuebingen

theo.van_veen@med.lu.se

preserve and restore functional vision.
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Pinzon-Duarte, G., Arango-Gonzalez, B. Guenther, E. and Kohler, K. Effects of brain-
derived neurotrophic factor on cell survival, differentiation and patterning of
neuronal connections and Muller glia cells in the developing retina., European
Journal of Neuroscience, 2004; 19: 1475-84.

Thaler, S., Rejdak, R., Dietrich, K., Ladewig, T., Okuno, E., Kocki, T, Turski, WA.,
Junemann, A., Zrenner, E., Schuettauf, F. A selective method for transfection
of retinal ganglion cells by retrograde transfer of antisense oligonucleotides
against kynurenine aminotransferase Il. Mol Vis, 2006; 22(12): 100-7.

Kustermann, S., Schmid, S., Biehlmaier, 0., Kohler, K. Survival, excitability, and
transfection of retinal neurons in an organotypic culture of mature zebrafish
retina Cell Tissue Res. 2008. 332:195-209.

Paquet-Durand, F, Silva, J., Talukdar, T, Johnson, L., Azadi, S., Hauck, S., Ueffing,
M., van Veen, T., Ekstrom, P. Excessive activation of poly (ADP-ribose) polyme-
rase (PARP) contributes to inherited photoreceptor degeneration in the rd1
mouse, Journal of Neuroscience, 2007; 27: 10311-9.

Sancho-Pelluz J, Arango-Gonzalez B, Kustermann S, Romero FJ, van Veen T, Zrenner
E, Ekstrém P, Paquet-Durand F. Photoreceptor Cell Death Mechanisms in Inheri-
ted Retinal Degeneration. Mol Neurobiol. 2008. (Epub ahead of print).

Research Groups associated to Experimental Ophthalmology

Colour and Visual Psychophysics Group

Dr. rer. nat. Annette Werner

Roentgenweg 13/1, 72076 Tuebingen
annette.werner@uni-tuebingen.de
www.annettewerner.com

Colour is a particularly sensitive indicator for visual dys-
functions. By developing sophisticated psychophysical
methods and combining them with fMRI, we investigate
visual performances and pathways in normal and dysfunc-
tional vision. Current topics include the testing of visual
functions in congenital stationary night blindness, visual
deficiencies associated with dyslexia, the effects of ageing
and colour vision at high altitudes. We also offer proce-
dures for use in clinical and research testing. Furthermore,
we investigate the functional organization of cortical col-
our processes, adaptive mechanisms (colour constancy),
and visuo-motor integration.

Werner A. Color constancy improves,
when an object moves: High level
motion influences color proces-
sing. JoVis, 2008; 1: 1-14.

Werner A. The influence of depth
segmentation on colour con-
stancy. Perception, 2006; 35:
1171-1184.

Gekeler F, Shinoda K, Blatsios G,
Werner A, Zrenner E. Scotopic
threshold responses to infrared
irradiation in cats. Vision Res,
2005; 46: 357-364.

Werner A. The spatial tuning of
chromatic adaptation. Vision Res,
2003; 43: 1611-1623.

Werner A, Sharpe L, Zrenner E.
Asymmetries in the time course
of chromatic adaptation and the
significance of contrast. Vision
Res, 2000; 40: 1101-1113.

Biomedical Engineering Laboratory

Dr. med. Robert Wilke, MSc

Schleichstr. 12—16, 72076 Tuebingen
robert.wilke@med.uni-tuebingen.de
www.biomed-engineering.de

The biomedical engineering lab has three main areas of
focus, clinical trials software development, biosignal analy-
sis in ophthalmology, and developing retinal prostheses by
answering basic scientific and clinical questions. The group
contributes to design and conduct experiments aimed at
testing the safety and efficacy of Subretinal Active Micro-
photodiode Arrays (MPDAs) to replace degenerated pho-
toreceptors in blind human patients. Basic research in this
field is focused on the understanding of electrodynamic-
and biological effects that occur during electrostimulation
of the retina.




Research Groups associated to Experimental Ophthalmology

R. Wilke and E. Zrenner, "Clinical results: The research of this group deals with the function
Thresholds and visual sensations m_ cited by of the normal retina and the pathological altera-
subretinal implants in 8 patients,” in Proc. . . o . A .
The Eye and the Chip World Congress on tions associated with inherited and acquired retinal
Artificial Vision, 2008 disease. The focus is on the detection of early func-
R. Wilke, A. Schatz, H. Jagle, T. Strasser, H. tional alterations using psychophysical and electro-
Benav, A. Messias, T. Peters, and E. Zrenner, physiological methods.
"Objective Assessment of Retinal Functions . . .
of Persons With Advanced Retinal Degene- The illustration shows a representation of the to- PD Dr. rer. nat.
ration in Clinical Trials,” Invest. Ophthalmol. pography of the first order kernel(left) and second Anne Kurtenbach
Vis. 5ci. 2008 49: E-Abstract 3810 order, first slice, kernel (right) response amplitudes .
T. Strasser, G. Lotz, E. Troeger, C. Zrenner, T. Frondsbergstr. 23, 72076 Tuebingen

Peters, B. Wilhelm, E. Zrenner, and R. Wilke,
“An Integrated System for Workflow and

of multifocal oscillatory potentials over the central
50 degrees of the visual field. The responses are

Retinal Function Research Group

anne.kurtenbach@uni-tuebingen.de

Data Management in Clinical Trials,” Invest. thought to be generated at the amacrine-bipolar
Ophthalmol. Vis. Sci. 2008 49: E-Abstract synapses of the inner retina.
5216

A. Kusnyerik, U. Greppmaier, U. Klose, K.U.
Bartz-Schmidt, R. Wilke, H. Sachs, A. Hek-
mat, A. Bruckmann, F. Gekeler, and E. Zren-
ner, “Preoperative 3D Planning of Implan-
tation of a Subretinal Prosthesis Using MRI
Data,” Invest. Ophthalmol. Vis. Sci. 2008
49: E-Abstract 3025

. Benay, R. Wilke, A. Stett, and E. Zrenner, "A
model for temporal features of visual sensa-
tions evoked by a subretinal electrode array
for restoration of vision [Abstract].” Journal
of Vision, vol. 8(6), pp. 370, 370a, 2008.

Wilke R, Bach M, Wilhelm B, Durst W, Trauzet-
tel-Klosinski S & Zrenner E (2007) , Testing
visual functions in patients with visual
prostheses”, in “Artificial Sight”, edited
by Humayun MS, Weiland JD, Chader G &

T

Kurtenbach A, Heine J, Jagle H. Multifocal electroretinogram in trichromat
and dichromat observers under cone isolating conditions. Vis Neurosci
2004;21(3):249-55.

Kurtenbach A, Mayser HM, Jagle H, et al. Hyperoxia, hyperglycemia, and
photoreceptor sensitivity in normal and diabetic subjects. Vis Neurosci
2006;23(3-4):651-61.

Langrova H, Jagle H, Zrenner E, Kurtenbach A. The multifocal pattern
electroretinogram (mfPERG) and cone-isolating stimuli. Vis Neurosci
2007;24(6):805-16.

Langrova H, Kurtenbach A, Zrenner E, Seeliger M. Age-related changes of
retinal functional topography. I0VS 2008;In print.

Greenbaum E., Springer, New York

Kurtenbach, A. Jagle, H. Multifocal Oscillatory Potentials of the Human Retina.
In Visual Tranduction and Non-Visual Light Perception. Eds Tombran-Tink,

—

40 45 Sonwdegrz J., Barnstable, C. Humana Press, 2008
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Research Groups associated to Experimental Ophthalmology

Laboratory for Cellular Electrophysiology and Imaging Techniques

Dr. rer. nat.
Thomas Ladewig

Roentgenweg 11, 72076 Tibingen
ladewig.thomas@uni-tuebingen.de

de/thomas/index.htm

http://www.uak.medizin.uni-tuebingen.

Our lab combines imaging (Calcium Im- Finally, we want to give new insights into
aging, Laser Scanning Microscopy, FRET) the cellular mechanisms underlying diseas-
and electrophysiological techniques (Patch es like the autosomal-dominant optic nerve
Clamp) to study cellular questions related atrophy or achromatopsia and retinitis pig-
to retinal sensory processing and mecha- mentosa.

nisms leading to cell degeneration in retinal
diseases. Our specific fields of interest are
the calcium homeostasis in retinal ganglion
cells and photoreceptors investigated under
physiological and pathophysiological con-

ditions.

CCD camera
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Reuter P, Koeppen K, Ladewig T, Kohl S, Baumann B, Wissinger B; Achromatopsia Clinical Study Group.
Mutations in CNGA3 impair trafficking or function of cone cyclic nucleotide-gated channels, resul-
ting in achromatopsia. Hum Mutat. 2008 Jun 2.

Koeppen K, Reuter P, Kohl S, Baumann B, Ladewig T, Wissinger B. Functional analysis of human CNGA3
mutations associated with colour blindness suggests impaired surface expression of channel mu-
tants A3(R427C) and A3(R563C). Eur J Neurosci. 2008 May;27(9):2391-401.

Wissinger B, Dangel S, Jagle H, Hansen L, Baumann B, Rudolph G, Wolf C, Bonin M, Koeppen K, La-
dewig T, Kohl S, Zrenner E, Rosenberg T. Cone dystrophy with supernormal rod response is strictly
associated with mutations in KCNV2. Invest Ophthalmol Vis Sci. 2008 Feb;49(2):751-7.

Mann M, Haq W, Zabel T, Guenther E, Zrenner E, Ladewig T. Age-dependent changes in the regulation

mechanisms for intracellular calcium ions in ganglion cells of the mouse retina. Eur J Neurosci.
2005 Dec;22(11):2735-43.




Molecular Genetics of Sensory Systems

The Molecular Genetics Laboratory has a well documented
research record in the field of hereditary retinal disorders

Our lab was substantially involved in the identification,
cloning and characterisation of the first causative gene

OPAL

Our most recent project deals with the identification of
hereditary factors in glaucoma. In the last years our group
has also been engaged in transcript analyses and the cha-
racterization of retinal gene promoters.

(HRD). Beginning in the early 1990s we have established
a large biobank of DNA and RNA samples from patients
and families suffering from HRD. This biobank currently
comprises ~4000 DNA samples of affected patients and
thus represents the largest sample collection for HRD in
Germany. We have been involved in the first description of
several “disease genes” (CNGA3, CNGB3, GNAT2, PDE6C,
RBP4, NYX) as well as numerous follow-up mutation
screenings in a variety of retinal disease genes and clini-
cal subtypes. Another main research project focuses on the
causes of hereditary optic neuropathies. In the past we have
worked intensively on the maternally and mitochondrial
inherited Lebers Hereditary Optic Neuropathy (LHON).
Currently we are working on the autosomal dominantly
inherited forms of Optic Atrophy Type Kjer (ADOA).

Prof. Dr. rer. nat.

As there is a large gap concerning the knowledge of the e
Bernd Wissinger

pathomechanisms between genetic cause and clinical phe-
notype, a major aim of our group is to evaluate the physi-
ologic properties of mutant gene products. In that context
we have been able to establish enzymatic and biochemical
assays to measure enzyme activity and channel function
of mutant proteins. We are also working on the charac-
terization of homologous animal models on a functional,
histological and molecular level in order to elucidate the
pathology of these disorders and the underlying molecular
processes and signalling pathways.

Roentgenweg 11
72076 Tuebingen

wissinger@uni-tuebingen.de
www.mgl-eye-tuebingen.de

Alexander, C., Votruba, M., Pesch, U., Thiselton, D., Mayer, S., Moore, T., Rodriguez,
M., Kellner, U., Leo-Kottler, B., Auburger, G., Bhattacharya, S., Wissinger, B. OPA1,
a gene encoding a dynamin-related GTPase, is mutated in autosomal dominant
optic atrophy linked to chromosome 3q28. Nat Genet, 2000; 26: 211-5.

moue 0 O
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Trankner, D., Jagle, H, Kohl, S., Apfelstedt-Sylla, E., Sharpe, L.T., Kaupp, U.B., Zrenner,
E., Seifert, R., Wissinger, B. Molecular basis of an inherited form of incomplete
achromatopsia. J Neurosci, 2004; 24: 138-47.

Weisschuh, N., Dressler, P, Schuettauf. F., Wolf, C., Wissinger, B., Gramer, E. (2006)
Novel Mutations of FOXC1 and PITX2 in Patients with Axenfeld-Rieger Malfor-
mation. Invest Ophthalmol Vis Sci, 2006; 47: 3846-52.

Alavi, M., Bette, S., Schimpf, S., Schittauf, F,, Schraermeyer, U., Wehrl, H.F, Ruttiger,
L., Beck, S.C., Tonagel, F, Pichler, B.J., Knipper, M., Peters, T, Laufs, J., Wissinger,
B. A splice site mutation in the murine OPA1 features pathology of autosomal
dominant optic atrophy. Brain, 2007; 130: 1029-42.
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Ocular Neurodegeneration

Our mission is to uncover the patho-
physiology of ocular neurodegenera-
tive processes, to develop and test the-
rapeutic strategies and to understand
and model normal retinal function.

of genetic models of blinding human il

neurodegenerative disorders with elec-
troretinography (ERG), scanning-laser
ophthalmoscopy (SLO), and optical
coherence tomography (OCT), the
same non-invasive techniques used in
affected patients.

‘%‘ﬂna e

The basis of our work is in-depth func-
tional and morphological phenotyping

Prof. Dr. med. Dipl.-Ing.
Mathias Seeliger

Schleichstr. 4/3

72076 Tuebingen
+49-7071-298-0718
see@uni-tuebingen.de

www.uak.medizin.uni-tuebingen.de/
neurodegen

Seeliger MW, Grimm C, Stahlberg F, Friedburg C, Jaissle G,
Zrenner E, Guo H, Remé ChE, Humphries P, Hofmann F,
Biel M, Fariss RN, Redmond TM, Wenzel A. New views on
RPEGS deficiency: the rod system is the source of vision in
a mouse model of Leber congenital amaurosis. Nat Genet
2001; 29: 70-74.

Grimm C, Wenzel A, Groszer M, Mayser H, Seeliger MW, Bauer
C, Gassmann M, Reme CE. HIF-1-induced erythropoietin
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Neurodegeneration research: We investigate the causes
of and the disease mechanisms in retinal degenerations,
and relate the findings in human patients to those
in animal models with homologous genetic defects.
Also, we examine animal models generated by groups
worldwide for their relevance in this regard.

Systems biology: As many aspects of normal retinal
function are still unclear, we assess functional pathways,
particularly in the outer retina, by means of mouse lines
with specific genetic defects in photoreceptor function
and/or connectivity. Cross-breeding of such lines
enables us to investigate isolated pathways, to obtain
new insights about their nature and to model their
behaviour.

Molecular therapy: Recent advances in therapeutic
research (particularly gene and stem cell therapy) have
led to collaborations with many leading groups on the
evaluation of therapy in affected models. Our main field
is the development of optimal application procedures
and the evaluation of the therapeutic success by short-
and long-term follow-up in vivo.

Methodological innovation and refinement: Since more
than a decade we are involved in the development and
refinement of innovative diagnostic strategies in human
patients and animal models. In addition, we are regularly
contributing to ERG standards/guidelines issued by the
International Society for Clinical Electrophysiology of
Vision (ISCEV).

in the hypoxic retina protects against light-induced retinal
degeneration. Nat Med 2002; 8: 718-24.

Tolmachova T, Anders R, Abrink M, Bugeon L, Dallman MJ, Fut-
ter CE, Ramalho JS, Tonagel F, Tanimoto N, Seeliger MW,
Huxley C, Seabra MC. Cell-autonomous retinal degenerati-
on in a conditional knockout mouse model of choroidere-
mia. J Clin Invest 2006; 116: 386- 394.

Bemelmans AP, Kostic C, Crippa SV, Hauswirth WW, Lem J,
Seeliger MW, Wenzel A, Arsenijevic Y. Lentiviral-mediated
transfer of the RPE65 cDNA rescues both survival and
function of cone photoreceptors in a mouse model of Le-
ber congenital amaurosis. PLoS Med 2006; 3: 1892-1903.

Hirzel K, Mueller U, Latal UT, Huelsmann S, Grudzinska J, See-
liger MW, Betz H, Laube B. Hyperekplexia phenotype of
glycine receptor o1 subunit mutant mice identifies Zn** as
an essential endogenous modulator of glycinergic neuro-
transmission. Neuron 2006; 52: 679-690.




Section for Experimental Vitreoretinal Surgery

We are especially interested in processes that
lead to a loss of sight in age-related macu-
lar degeneration (AMD). There are several
questions we are working on, e.g. why does
the RPE partially lose its function in elderly
people? How can the function of the RPE
be maintained or even restored? What role
does melanin play in the eye? And what
about the lipofuscin formed during a life-
time? We recently found in monkey eyes
that lipofuscin can be removed from the
RPE by drug treatment.

Moreover, we have developed a model
(in rats and rabbits) for VEGF-induced
choroidal neovascularization in order to
compare different anti-VEGF strategies. We
apply several methods, such as gene thera-
py; subretinal transplantation of genetically
modified cells (e.g., stem cells) to replace
the defective RPE, and administration of
therapeutic antibodies and pharmacologic
compounds. A broad range of experimen-
tal techniques is performed in our lab on
experimental animals, ranging from sur-
gery and drug treatment, electrophysiology
(ERG and VEP), functional diagnostics with
OCT and SLO, and finally analysis of tissues
on histological, immunohistochemical and
ultrastructural levels including immuno-
gold and analytical electron microscopy.

Julien S, Kreppel F, Beck S, Heiduschka P, Brito V, Schnichels S, Kochanek S, Schraermeyer U. A re-
producible and quantifiable model of choroidal neovascularization induced by VEGF A165 after
subretinal adenoviral gene transfer in the rabbit. Mol Vis. 2008. 14:1358-72.

Armnhold S, Heiduschka P, Klein H, Absenger Y, Basnaoglu S, Kreppel F. Henke-Fahle S, Kochanek S,
Bartz-Schmidt KU, Addicks K, Schraermeyer U. Adenovirally transduced bone marrow stromal cells
differentiate into pigment epithelial cells and induce rescue effects in RCS rats. Invest Ophthalmol
Vis Sci. 2006. 47:4121-9.

Semkova |, Kreppel F, Welsandt G, Luther T, Kozlowski J, Janicki H, Kochanek S, Schraermeyer U. Auto-
logous transplantation of genetically modified iris pigment epithelial cells: a promising concept for
the treatment of age-related macular degeneration and other disorders of the eye. Proc Natl Acad
Sci U SA.2002. 99:13090-5.

Heiduschka P, Fietz H, Hofmeister S, Schultheiss S, Mack AF, Peters S, Ziemssen F, Niggemann B, Julien
S, Bartz-Schmidt KU, Schraermeyer U; Tiibingen Bevacizumab Study Group. Penetration of beva-
cizumab through the retina after intravitreal injection in the monkey. Invest Ophthalmol Vis Sci.
2007. 48:2814-23.

Heiduschka P, Schraermeyer U. Comparison of visual function in pigmented and albino rats by electro-
retinography and visual evoked potentials. Graefes Arch Clin Exp Ophthalmol. 2008 Jul 25. [Epub
ahead of print].

Eibl O, Schultheiss S, Blitgen-Heinecke P, Schraermeyer U. Quantitative chemical analysis of ocular
melanosomes in the TEM. Micron. 2006. 37:262-76.

Transduced RPE cells in an
eye of a living rat viewed
by SLO

Our new SLO and OCT for
small animal use

Zeiss Leo 912 omega
electron microscope
with complete analytical
equipment

monkey eye

Fenestrations in the
choriocapillaris of a

Prof. Dr. rer. nat.
Ulrich Schraermeyer

SchleichstraBe 12/1
72076 Tuebingen
ulrich.schraermeyer@med.
uni-tuebingen.de

Immunogold-labelling of
rhodopsin in a monkey eye
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Experimental Ophthalmic Surgery

Prof. Dr. med.
Benedikt Jean

The Division <Experimental Ophthalmic Surgery> is one
of the very few interdisciplinary research units in Europe
where ophthalmologists, engineers, physicists and software
engineers develop concepts for future innovative diagnosis
and treatment under the roof of a University Eye Hospital.
Historically, its personnel has been involved in the earliest
steps of the development of refractive laser surgery since
1989; its continuation is a clinical refractive laser unit, spe-
cialized in complex patterns of visual impairment, high

ametropia or complicated retreatments.

Derendinger Str. 41

72072 Tuebingen
benedikt.jean@uni-tuebingen.de

Jean B, Bende T. Photoablation of gelatin with the free-electron laser between 2.7 and 6.7
microns. J Refract Corneal Surg. 1994 Jul-Aug;10(4):433-8.

Pustovalov VK, Jean B. Melanin granule models for the processes of laser-induced thermal
damage in pigmented retinal tissues. I. Modeling of laser-induced heating of melanoso-
mes and selective thermal processes in retinal tissues. Bull Math Biol. 2007 Jan;69(1):

245-63. Epub 2006 Jul 19.

Jean B, Bende T. Zum Stand der infraroten Photoablation der Hornhaut. Klin Monatsbl Augen-

heilkd. 1999 Apr;214(4):195-202.

Einighammer J, Oltrup T, Bende T, Jean B. Calculating intraocular lens geometry by real ray

tracing. J Refract Surg. 2007; 23(4):393-404.

Jean B, Bende T: Infrared Lasers — Therapeutic Applications: In: Ophthalmic Clinics of North

America, 1998 11(2): 243-55.

Own hard- and soft-
ware developments for
excimer lasers — partly in
cooperation with leading
international laser com-
panies - as well as an own
technology platform for
advanced high resolu-
tion corneal topography

allow for individualized custom treatments, often not
available elsewhere.

Present research focuses on a simultaneous total eye
morphometry system and the first model of a real data
based <Individual virtual eye> (Real Ray Tracing), ena-
bling the planning and calculation of combined refractive
laser- and IOL- based procedures; it likewise provides a ba-
sis for the calculation of future true individually optimised
IOLs. Other research topics include models, studies and
applications of laser tissue interaction in the UV and IR
spectral range, on-line feedback concepts for optimising
laser treatment parameters and OCT research and imag-
ing.

The division’s interdisciplinary approach provides at-
tractive opportunities for young physicists and engineers
on their way to graduation, MA or PhD qualifications in the
neighbourhood of experimental and clinical medicine.

Running cooperations with Univ. of
Vienna, Medical Physics; Belarus-
sian Institute of System Analysis,
Minsk.




Research Group Visual Pathway: =Sy
Neuro-Ophthalmology & Perimetry P

Detection of functional and morphological interrelation-
ship of circumscribed visual pathway lesions, in order to
evaluate their natural course and individual effect as well
as to facilitate statements in regard to indication and prog-
nosis of therapeutical methods. Clinical studies concerning
glaucoma, neuroprotective strategies and early diagnosis
of tumours affecting the visual pathway are pursued by re-
fined techniques of visual field assessment developed by the

group.

Investigation of the functional and morphological inter-
relation of lesions in the ascending visual system aiming
at understanding the consequences for prognosis

Development of semi-automated kinetic perimetry
(SKP), which allows for a considerable standardization
of kinetic perimetry with additional assessment of and
correction for individual reaction time of a patient

German adaptive threshold estimating (GATE): develop-
ment of a fast static perimetric thresholding algorithm,
which is independent of stimulus grids and applicable to
all kinds of ophthalmologic pathologies

Enhanced evaluation and visualization of progressive
visual field loss, using pointwise linear regression (PLR),
event analysis and other procedures

Visual Field Reading Center for multicenter clinical
studies (consultation service, certification service, data
processing service, data analysis, reports)

Scotoma oriented perimetry (SCOPE): application of
individually condensed grid for locally enhanced spatial

resolution, especially in glaucomatous optic neuropathy
(in co-operation with the Hamilton Glaucoma Center,
University of California, San Diego)

- Assessment of compensatory exploration and driving
performance under “virtual reality conditions” in pa-
tients suffering from homonymous visual field defects

Prof. Dr. med.
Ulrich Schiefer

Schleichstr. 12-16

72076 Tuebingen
ulrich.schiefer@med.uni-tuebingen.de
www.visual-pathway.de

Nowomiejska K, Vonthein R, Pétzold J, Zagorski Z, Kardon R, Schiefer U (2005) Comparison
— between semi-automated kinetic perimetry and conventional Goldmann manual kine-
- tic perimetry in advanced visual field loss. Ophthalmology 112:1343-54

Schiefer U, Nowomiejska K, Krapp E, Pétzold J. Johnson CA (2006) K-Train — a computer-
based, interactive training program with an incorporated certification system for practi-
cing kinetic perimetry: evaluation of acceptance and success rate, Graefes Arch Clin Exp
Ophthalmol, 244(10): 1300-1309

Schreiber A, Vonthein R, Reinhard J, Trauzettel-Klosinski S, Connert C, Schiefer U (2006)
Effect of Visual Restitution Training on Absolute Homonymous Scotomas, Neurology
67:143-145

Pascual JP, Schiefer U, Pétzold J, Zangwill LM, Tavares IM, Weinreb RN, Sample PA (2007)
Spatial characteristics of visual field progression determined by Monte Carlo simulation:
diagnostic innovations in glaucoma study, Invest Ophthalmol Vis Sci 48: 1642-1650

Papageorgiou E, Ticini LF, Hardiess G, Schaeffel F, Wiethoelter H, Mallot HA, Bahlo S, Wil-
helm B, Vonthein R, Schiefer U, Karnath HO (2008) The pupillary light reflex pathway

- Cytoarchitectonic probabilistic maps in hemianopic patients, Neurology 70:956-963
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Clinic for

Hereditary Retinal Degeneration

Hereditary retinal degenerations, e.g. in conjunction with the clinical research

retinitis pigmentosa (RP), are the most
common cause of blindness in young
adults. Since 1989 a special clinic for pa-
tients suffering the various forms of these
Prof. Dr. med. diseases has been established with the
Eberhart Zrenner aim to help elucidating the causative gene
Director mutations, to develop elaborate methods

of function testing for correct diagnosis
and to advise and treat patients. Novel
methods of electrophysiology and imag-

Schleichstr. 12-16
72076 Tuebingen

ezrenner@uni-tuebingen.de

www.uak.medizin.uni-tuebingen.de/ ing techniques have been developed to al-
research low for multimodal mapping and refined
phenotype analysis. Approximately 500
patients are investigated and counseled
annually. In close cooperation with the
Molecular Genetics laboratory of the Insti-
tute, the DNA of these patients is analyzed

group, supported by the German research
council since 2005. This allows not only
for classifying patients in careful stud-
ies but for establishing a huge network of
cooperation with other special RP clinics
and molecular genetic laboratories. This
has led to the discovery of many new genes
and to major contributions in developing
novel therapeutic strategies based either
on pharmacological agents or medical
devices. Since 1995 a subretinal multipho-
todiode chip has been developed, carefully
investigated in animal experiments and
applied in the meantime in a clinical study
that has shown the feasibility of this ap-
proach to restore useful visual sensations
in completely blind RP patients.

Dr. med.
Antje Bernd

Schleichstr. 12-16

72076 Tuebingen
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Zrenner E. Will Retinal Implants Restore Vision? Science. 2002. 295:1022-1025.

Zrenner E. THE 2007 EMIKO ADACHI AWARD LECTURE: Restoring neuroretinal function: new
potentials. Doc Ophthalmol. 2007. 115:56-59.

Kitiratschky VB, Grau T, Bernd A, Zrenner E, Jagle H, Renner AB, Kellner U, Rudolph G, Jacobson SG,
Cideciyan AV, Schaich S, Kohl S, Wissinger B. ABCA4 gene analysis in patients with autosomal
recessive cone and cone rod dystrophies. Eur J Hum Genet. 2008. 16:812-819.

Gekeler F, Szurman P, Grisanti S, Weiler U, Claus R, Greiner TO, Volker M, Kohler K, Zrenner E, Bartz-
Schmidt KU. Compound subretinal prosthesis with extra-ocular parts designed for human tri-
als: successful long-term implantation in pigs. Graefe's Arch Clin Exp. 2007. 245:230-241.

Eckhorn R, Wilms M, Schanze T, Eger M, Hesse L, Eysel UT, Kisvarday ZF, Zrenner E, Gekeler F, Sch-
wahn H, Shinoda K, Sachs H, Walter P. Visual resolution with retinal implants estimated from
recordings in cat visual cortex. Vision Research. 2006. 46:2675-2690.




Clinical Function Testing

The aim of Clinical Function Testing is to access the func-
tion of the various parts of the ascending and descending
visual pathway by refined methods of psychophysics, elec-
trophysiology and imaging. Emphasis is placed on further
development of such methods as well as its application in

phy (OCT), Electroretinography, Rod-ERG, Cone-ERG,
ON-OFF ERG, Multifocal Electroretinography ON-OFF
Multifocal ERG, Electrooculography, refined Static and
Kinetic Perimetry, Visual Evoked Cortical Potentials, and
Pupillography .

patients with lesions of the visual pathways. This includes

ston i We examine patients with hereditary diseases of the
also the determination of normal values in large cohorts of

retina and optic nerve, toxic lesions of the visual system,

A.\o_c:ﬁ.mmam as well as the mm.<m_0©5ma of mﬁm:mma_wm:.oP loss of function due to glaucoma, stroke, trauma, tumours Prof. Dr. med.
including standard operating protocols and application 314 degenerative diseases. Presently studies are done on Eberhart Zrenner
in monocenter and multicenter clinical studies. Methods Director

glaucoma, Retinitis Pigmentosa patients, and restitution

include Autofluorescence, of vision in blind by subretinal microphotodiode arrays.

Optical Coherence Tomogra-
Schleichstr. 12-16

72076 Tuebingen
ezrenner@uni-tuebingen.de

Morphology _ Multimodal Analysis _ Function
B — www.uak.medizin.uni-tuebingen.de/
research
Coreglstration
Topographic superimposition of photos of
different modalities
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Selection of ,Regions of interest” _

Wissinger B, Dangel S, Jagle H, Hansen L, Baumann B, Rudolph G, Wolf C, Bonin M, Koeppen

Focussing on specific areas K, Ladewig T, Kohl S, Zrenner E, Rosenberg T.-Cone Dystrophy with Supernormal Rod res-
@ ponse Is Strictly Associated with Mutations in KCNV2. Investigative Ophthalmology & Visual
Science;Vol:49 No:2, 5.751-757 (2008)
_ within .._acoh..%.“_uau‘i _ Langrové H, Jagle H, Zrenner E, Kurtenbach A. The multifocal pattern electroretinogram (mfPERG)
G and cone-isolating stimuli. Visual Neuroscience. 2007. 24:805-816.
Shinoda K, Rejdak R, Schuettauf F, Blatsios G, Vdlker M, Tanimoto N, Olcay T, Gekeler F, Lehaci C,
7 of Mormhalony i Fsclion _ Naskar R, Zagorski Z, Zrenner E. Early electroretinographic features of streptozotocin-induced
CO0Dos diabetic retinopathy. Clincal and Experimental Ophthalmology 35, 9:847-54 (2007)
@ Visual Acuity Zrenner E. Restoring neuroretinal function: new potentials. Doc Ophthalmol 115:56-59, (2007)
_ gseo.gea__n of _ Schuster A, Janecke AR, Wilke R, Schmid E, Thompson DA, Utermann G, Wissinger B, Zrenner E, Gal

A.The Phenotype of Early-Onset Retinal Degeneration in Persons with RDH12 Mutations. Invest.
Ophthalm. & Vis. Sci., Vol. 48, No. 4 (2006)

Kurtenbach A, Mayser,H.M, Jagle H, Fritsche A, Zrenner E. Hyperoxia, hyperglycemia, and photore-
ceptor sensitivity in normal and diabetic subjects. Visual Neuroscience (2006),23, 651-661

Color Vision
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Low Vision Clinic and Research Lab

This group focuses on the assessment, optimization and
rehabilitation of visual functions, which are relevant for
daily living skills, such as reading and orientation. In the
research lab, the main focus lies on the analysis of reading
disorders and motor control, eye movement recording (by
video eye tracker and Scanning Laser Ophthalmoscope) in

The residual function in patients with visual impairment
is examined in order to analyze cortical adaptive mecha-
nisms and to optimize the function by means of visual
aids and new training programs. In the Low Vision Clinic
the patients receive detailed diagnostics, consulting, visual
aids and training. The Low Vision Clinic and Research Lab

Prof. Dr. med.
Susanne Trauzettel-Klosinski

patients with visual field defects, psychophysical methods
and development of standardized low vision tests.

are interlocked very closely and have an active network of
interdisciplinary and international cooperation.

Another group of patients are children with develop-

mental dyslexia.
Osianderstr. 5 enta &G exia

72076 Tuebingen
susanne.trauzettel-klosinski@med.
uni-tuebingen.de

Trauzettel-Klosinski S, Reinhard J. The vertical field border in human hemianopia and its significance for fixation
behavior and reading. Invest Ophthalmol Vis Sci 1998 ; 39: 2177-86

Trauzettel-Klosinski S. Reading disorders due to visual field defects - a neuroophthalmological view. Neuro-
Ophthalmology 2002; 27(1-3): 79-90

Reinhard J, Schreiber A, Schiefer U, Sabel BA, Kasten E, Kenkel S, Vonthein R, Trauzettel-Klosinski S. Does visual
restitution training change absolute homonymous scotoma? British Journal of Ophthalmology, 2005; 89:
30-5

Trauzettel-Klosinski S, Diirrwéchter U, Klosinski G, Braun C. Cortical activation during word reading and picture
naming in dyslexic and non-reading-impaired children. Clinical Neurophysiol, 2006; 117: 1085-97

Reinhard J, Messias A, Dietz K, MacKeben M, Lackmann R, Scholl HPN, Apfelstedt-Sylla E, Weber BHF, Seeliger
M, Zrenner E, Trauzettel-Klosinski S. Quantifying fixation in patients with Stargardt disease, Vision Research,
2007; 47: 2076-85

Messias A, Reinhard J, Cruz A, Dietz K, MacKeben M, Trauzettel-Klosinski S. Eccentric fixation in Stargardt’s
disease - assessed by Tuebingen Perimetry. Invest Ophthalmol Vis Sci, 2007; 48(12): 5815-22

Nguyen NX, Weismann M, Trauzettel-Klosinski S. Spectrum of ophthalmologic and social rehabilitation at the
Tubinger Low-Vision Clinic. A retrospective analysis for 1999-2005 Ophthalmologe 2008 105: 563-569




Pupil Group

The pupil provides plenty of information about vision,
emotional state, vigilance state and function of the auto-
nomic nerve system. The Pupil Research Group does ba-
sic and clinical research and applies special knowledge in
clinical routine. The afferent visual system is examined by
the swinging flashlight test, even with an automated pupil-
lographic method that has been developed by this group.
Additionally a pupillographic pupil campimetry has been
developed. This is used in basic research to provide a better
understanding of the visual pathways, in clinical research
to develop early diagnostic procedures in glaucoma and in
daily routine clinic as an objective perimetric tool to dis-
close malingering.

Pupillography is done by different
devices to obtain objective informa-
tion about retinal function, e.g. in
patients with subretinal implants
and to investigate different branches
of the visual system.

A major topic in research and
clinical application is pupillographic
testing of central nervous activation

Wilhelm H. The pupil.Curr Opin Neurol. 2008 Feb; 21(1):36-42.

Wilhelm BJ, Wilhelm H, Moro S, Barbur JL. Pupil response components:
studies in patients with Parinaud’s syndrome.Brain. 2002 Oct; 125 (Pt
10):2296-307.

Wilhelm H, Wilhelm B. Clinical applications of pupillography. J Neurooph-
thalmol. 2003 Mar;23(1):42-9. Review.

Wilhelm H, Peters T, Ludtke H, Wilhelm B. The prevalence of relative
afferent pupillary defects in normal subjects.) Neuroophthalmol.
2007 Dec;27(4):263-7. ." =

Wilhelm B, Wilhelm H, Lidtke H, Streicher P, Adler M (1998) Pu-
ographic assessment of sleepiness in sleep-deprived healthy
subjects. Sleep 21, 258-265

by means of the Pupillographic Sleepiness Test, PST, which
has been developed and patented by this group. Pupillary
oscillations in darkness provide direct information about
the state of the central sympathetic nervous system and al-
low objective assessment of the alertness level. Quantitative
analysis of pupillary oscillations in darkness has opened
a wide field of research and clinical applications. Both in
occupational medicine and pharmacological research PST
gives insight on the effects of working environments and
drugs influencing wakefulness. In sleep medicine the PST
has already become a routine clinical application and is
provided by this group as a service for other clinics within
and outside the University Hospital.

The Neuro-ophthalmology clinic serves as a country-

wide reference centre for pupillary disorders by applying
all diagnostic features provided by the pupil group.

-
Prof. Dr. med.
Helmut Wilhelm

Osianderstr. 6

72076 Tuebingen
wilhelm@uni-tuebingen.de
www.helmut-wilhelm.de
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Wheeler-Schilling, Hoffmann, Bhattacharya. Education: the
most powerful tool for progression and excellence in Euro-
pe. Ophthalmology Times Europe, 2007; 3(2): 33-7

Wheeler-Schilling, Zrenner, Schiefer. Integrated approach to
the promotion of young academics in vision research at a
European level. Ophthalmologe, 2006; 103: 104-8

Research Management

In the course of an increased national and international
crosstalk in R&D, the requirements on the professional or-
ganization and management of the Institute for Ophthal-
mic Research are mandatory. In order to ensure the high
competitiveness and the quality of the research, the scien-
tists need efficient instruments as provided by the ‘Unit for
Research Management (URM; Stabsstelle Wissenschafts-
management (SWM))’.

The URM supervises a wide and diverse portfolio of lo-
cal, national and international projects, including several
EC-projects. Its team is cooperating with nearly hundred

research-partners in all European countries. The Unit for
Research Management at the Institute for Ophthalmic Re-
search initiated numerous applications and is presently

Zrenner, Cunha-Vaz, Sahel, Sillito, Scholl, Wheeler-Schilling.
The European Vision Institute: Opening up new frontiers?
Ophthalmologe, 2006; 103: 100-3

Scholl, Wheeler-Schilling, Zrenner, Holz: Establishing ophthal-
mology in the framework programmes of the European
Union, Ophthalmologe, 2006; 103: 91-9

involved in the coordination of 12 international research
projects. Some of the projects coordinated by the URM
are exclusively dedicated to transfer of knowledge and
the training of young researchers. The URM has proved
its ability to manage successfully and effectively this level
of diversity and consists of an established team of profes-
sional project managers, who are focused on professional

cost effective and efficient science-driven management.
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Education at the Institute

The Research Institute offers numerous training activities
for students from medicine as well as from biology and
other related natural sciences. The training ranges from
teaching in Ophthalmology to specialist workshops on ap-
plied methods (e.g. the famous FUN course, an interactive
course for application of advanced neuro-ophthalmolo-
gical techniques; Basic Science Course in Vision, Research
Collogium, Lab Rotation Program, Glaucoma workshop;
Interactive courses on [kinetic] perimetry, function testing

Training at the Centre for Ophthalmic Research has in
the past received top evaluations in the Tuevalon rankings.
Prof. Dr. med. U. Schiefer has been awarded the medal for
excellence in teaching from the State of Baden-Wuerttem-
berg. The Institute also participates in lectures and courses
at the Graduate School for Neural and Behavioural Neu-
rosciences, Max-Planck-Research School, and the faculty
of biology. Several theses Doctoral Students have been
marked with a summa cum lauda from the faculty of biol-

in neuro-ophthalmology, Electroretinography Course) as
well as soft skills, such as project and laboratory manage-
ment.

ogy and medicine.
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Contact

University of Tuebingen

Centre for Ophthalmology

Institute for Ophthalmic Research
Schleichstr. 12-16

72076 Tuebingen

Germany
www.uak.medizin.uni-tuebingen.de/research

Director:
Prof. Dr. med. Eberhart Zrenner
Office:
Sabine Hailfinger
Tel: +49(0)7071 29 84786
Fax: +49(0)7071 29 5038
E-mail: sabine.hailfinger@klinikum.uni-tuebingen.de

Prof. Dr. phil. em. Theo van Veen, Senior Consultant Professor

Office:

Barbara Huth

Tel: +49(0)7071 29 84021

Fax: +49(0)7071 29 5777

E-mail: barbara.huth@klinikum.uni-tuebingen.de

Scientific Co-ordinator:
Dr. Michaela Bitzer
Tel.: +49 (0)7071 29 80733
Fax: +49(0)7071 29 4470
E-mail: michaela.bitzer@klinikum.uni-tuebingen.de




How to Find Us
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