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O
verview

T
h

e In
stitu

te for O
ph

th
alm

ic R
esearch

 is h
eaded by P

rof. D
r. m

ed. 
E

berh
art Z

ren
n

er an
d cooperates closely w

ith
 th

e U
n

iversity E
ye 

H
ospital (h

ead: P
rof. D

r. m
ed. K

arl U
lrich

 B
artz-Sch

m
idt) u

n
der 

th
e com

m
on

 roof of th
e C

en
tre for O

ph
th

alm
ology. T

h
e In

stitu
te, 

fou
n

ded in
 2007, aim

s at u
n

coverin
g th

e cau
ses for degen

erative, 
in

fl
am

m
atory, n

eoplastic, an
d vascu

lar diseases of th
e eye an

d th
e 

visu
al pathw

ays at m
olecu

lar, cellu
lar an

d system
ic level.

Prof. D
r. m

ed. 
 Karl U

lrich Bartz-Schm
idt,  

D
irector of the Eye H

ospital

Prof. D
r. m

ed.  
Eberhart Zrenner,  

D
irector of the Institute 

for O
phthalm

ic Research

T
h

e 
U

n
iversity 

E
ye 

H
ospital 

provides h
ealth

 care in
 all areas 

of 
oph

th
alm

ology 
at 

h
igh

est 
qu

ality 
level 

w
ith

 
m

ore 
th

an
 

60.000 con
su

ltation
s of patien

ts 
an

d m
ore th

an
 13.000 su

rgeries 
an

n
u

ally. In
 close cooperation

 
w

ith
 th

e In
stitu

te, it develops 
n

ovel 
th

erapeu
tic 

approach
es 

for diseases of th
e eye.

T
h

e 
In

stitu
te 

h
ou

ses 
several 

team
s of scien

tists w
h

o w
ork 

togeth
er to develop an

d evalu
-

ate 
con

cepts 
for 

th
erapy 

an
d 

treatm
en

t an
d optim

ise clin
i-

cal 
an

d 
research

 
diagn

ostics. 
T

hu
s, th

e In
stitu

te provides an
 

effi
cien

t 
in

frastru
ctu

re 
w

h
ich

 
su

pports research
 an

d edu
ca-

tion
 an

d m
ediates con

tacts to 
oth

er research
 in

stitu
tion

s an
d 

to in
du

stry.  
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O
u

r goal is to u
n

cover th
e biological m

ech
an

ism
s of m

y-
opia developm

en
t an

d to develop strategies to in
h

ibit its 
progression

. D
evelopm

en
t of n

ew
 optical tech

n
iqu

es to 
m

easu
re eye grow

th
 an

d optical properties of eyes in
 an

i-
m

al m
odels for m

yopia an
d in

 hu
m

an
s.

M
eth

ods: M
easu

rem
en

t of refractive state an
d accom

-
m

odation
 

w
ith

 
h

igh
 

tem
poral 

resolu
tion

, 
bin

ocu
larly 

an
d in

clu
din

g pu
pillography an

d gaze trackin
g: in

frared 
ph

otoretin
oscopy; 

optical 
m

easu
rem

en
ts 

in
 

eyes: 
n

ew
 

ph
acom

etry an
d fast au

tom
ated periph

eral ph
otorefrac-

tion
; m

easu
rem

en
t of ocu

lar dim
en

sion
s: low

 coh
eren

ce 
in

terferom
etry 

an
d 

A
-scan

 
u

ltrason
ography; 

m
easu

re-
m

en
t of gen

e expression
 in

 differen
t fu

n
dal layers: realtim

e 
R

T
-P

C
R

; screen
in

g for can
didate gen

es for m
yopia w

ith
 

m
ou

se an
d ch

icken
 m

icroarrays; description
 of activity 

an
d gen

e expression
 in

 in
dividu

al cells: qu
an

titative im
-

m
u

n
oh

istoch
em

istry an
d laser m

icrodissection
 w

ith
 R

T
 

P
C

R
; testin

g of visu
al fu

n
ction

 in
 tran

sgen
ic an

d w
ildtyp

e 
m

ice: au
tom

ated optom
otor experim

en
ts an

d pu
pillogra-

phy; recordin
g from

 retin
al gan

glion
 cells in

 vitro: M
E

A
; 

m
easu

rem
en

ts 
of 

con
trast 

adaptation
 

du
e 

to 
defocu

s: 
psych

ophysical m
easu

rem
en

t of su
pra-th

resh
old con

trast 
sen

sitivity.

R
ecen

t m
ajor resu

lts of ou
r research

: D
em

on
stration

 
th

at th
e retin

a can
 detect am

ou
n

t an
d sign

 of defocu
s an

d 
u

se th
is in

form
ation

 to con
trol th

e axial grow
th

 rate of th
e 

eye. Iden
tifi

cation
 of th

e glu
cagon

 am
acrin

e cells as a m
a-

jor carrier of th
is in

form
ation

 an
d dem

on
stration

 th
at glu

-
cagon

 can
 act as an

 axial eye grow
th

 in
h

ibitor in
 th

e ch
ick-

en
. A

n
alysis of th

e cen
tral role of th

e tran
scription

 factor 
E

gr1 as an
 in

itial trigger in
 th

e sign
allin

g cascade for visu
al 

eye grow
th

 con
trol in

 ch
icken

s an
d m

ice. D
escription

 of 
m

ech
an

ism
s of atropin

e an
d oth

er m
u

scarin
ic an

tagon
ists 

du
rin

g th
e in

h
ibition

 of m
yopia in

 an
im

al m
odels. R

ole 
of in

su
lin

 du
rin

g m
yopia developm

en
t. D

em
on

stration
 of 

th
e im

portan
ce of periph

eral refractive errors for th
e de-

velopm
en

t of m
yopia in

 th
e cen

tral visu
al fi

eld in
 hu

m
an

s 
an

d ch
icken

s.

Brand C, Schaeffel F, Feldkaem
per M

P. A m
icroarray analysis of retinal transcripts that are 

controlled by im
age contrast in m

ice. M
ol Vis, 2007; 13: 920-32

Schaeffel F, M
athis U, Bruggem

ann G. N
oncycloplegic photorefractive screening in pre-school 

children w
ith the „Pow

erRefractor“ in a pediatric practice. O
ptom

 Vis Sci, 2007; 84(7): 
630-9

Schippert R, Burkhardt E, Feldkaem
per M

, Schaeffel F. Relative axial m
yopia in Egr-1 (ZEN

K) 
knockout m

ice. Invest O
phthalm

ol Vis Sci, 2007; 48(1): 11-7

Diether S, Schaeffel F, Lam
brou G

N, Fritsch C, Trendelenburg AU. Effects of intravitreally and 
intraperitoneally injected atropine on tw

o types of experim
ental m

yopia in chicken. Exp 
Eye Res. 2007; 84(2): 266-74

Schippert R, Schaeffel F. Peripheral defocus does not necessarily affect central refractive de-
velopm

ent. Vision Res. 2006; 46(22): 3935-40

N
eu

ro
b

io
lo

g
y o

f th
e Eye

Prof. D
r. rer. nat. 

Frank Schaeffel

Calw
er Straße 7/1 

72076 Tuebingen 
frank.schaeffel@

uni-tuebingen.de
w

w
w

.uak.m
edizin.uni- 

tuebingen.de/frank/schaeffel
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In
h

erited 
retin

al 
degen

eration
s 

su
ch

 
as 

R
etin

itis 
P

igm
en

tosa 
(R

P
) 

are 
a 

m
ajor 

cau
se of blin

dn
ess in

 in
du

strialized cou
n

-
tries. 

In
 

th
e 

D
ivision

 
of 

E
xperim

en
tal 

O
ph

th
alm

ology w
e are seekin

g to develop 
treatm

en
ts for R

P
 an

d related diseases th
at 

affect ph
otoreceptors. W

e argu
e th

at n
eu

-
roprotection

 or cell replacem
en

t as a su
r-

vival- an
d fu

n
ction

-u
ph

oldin
g regim

e is a 
feasible approach

 to preserve fu
n

ction
al 

vision
 

in
 

patien
ts 

affected 
by 

in
h

erited 
retin

al degen
eration

s. B
ased on

 ou
r fi

n
d-

in
gs on

 cell death
 m

ech
an

ism
s, w

e believe 
th

at n
eu

roprotective treatm
en

ts com
bin

ed 
w

ith
 a replacem

en
t of diseased cells con

-
stitu

ts th
e m

ost prom
isin

g approach
 to 

preserve an
d restore fu

n
ction

al vision
.

W
e u

se differen
t an

im
al m

odels for R
P

 
as w

ell as retin
al explan

t cu
ltu

res to stu
dy 

sign
allin

g pathw
ays th

at are involved in
 

ph
otoreceptor cell death

 or su
rvival. In

-
sigh

ts in
to th

ese m
ech

an
ism

s are cru
cial 

for th
e su

ccessfu
l developm

en
t of poten

tial 
th

erapies. B
ased on

 th
ese, differen

t n
eu

ro-
protective strategies are evalu

ated for th
eir 

capacity to preven
t or delay ph

otoreceptor 
cell death

. A
n

oth
er approach

 to preserve 
vision

 is th
e replacem

en
t of diseased cells 

by tran
splan

tation
 of retin

al progen
itors 

th
at are in

du
ced to differen

tiate in
to fu

n
c-

tion
al ph

otoreceptors an
d in

tegrate in
to 

th
e pre-existin

g retin
al n

etw
orks.

Pinzon-Duarte, G., Arango-G
onzalez, B. G

uenther, E. and Kohler, K. Effects of brain-
derived neurotrophic factor on cell survival, differentiation and patterning of 
neuronal connections and M

uller glia cells in the developing retina., European 
Journal of N

euroscience, 2004; 19: 1475-84.

Thaler, S., Rejdak, R., Dietrich, K., Ladew
ig, T., O

kuno, E., Kocki, T., Turski, W
A., 

Junem
ann, A., Zrenner, E., Schuettauf, F. A selective m

ethod for transfection 
of retinal ganglion cells by retrograde transfer of antisense oligonucleotides 
against kynurenine am

inotransferase II. M
ol Vis, 2006; 22(12): 100-7.

Kusterm
ann, S., Schm

id, S., Biehlm
aier, O., Kohler, K. Survival, excitability, and 

transfection of retinal neurons in an organotypic culture of m
ature 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., Ekström
, P. Excessive activation of poly (ADP-ribose) polym

e-
rase (PARP) contributes to inherited photoreceptor degeneration in the rd1 
m

ouse, Journal of N
euroscience, 2007; 27: 10311-9.

Sancho-Pelluz J, Arango-G
onzalez B, Kusterm

ann S, Rom
ero FJ, van Veen T, Zrenner 

E, Ekström
 P, Paquet-Durand F. Photoreceptor Cell Death M

echanism
s in Inheri-

ted Retinal Degeneration. M
ol N

eurobiol. 2008. (Epub ahead of print).

Prof. D
r. phil. em

.  
Theo van Veen 

Senior Consultant

Roentgenw
eg 11 

72076 Tuebingen
theo.van_veen@

m
ed.lu.se

Prof. D
r. m

ed.  
Eberhart Zrenner 

 D
irector

Schleichstr. 12–16 
72076 Tuebingen
ezrenner@

uni-tuebingen.de
w

w
w.uak.m

edizin.uni-tuebingen.de/
research

Exp
erim

en
tal O

p
h

th
alm

o
lo

g
y
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 R
esearch

 G
ro

u
p

s asso
ciated

 to
 Exp

erim
en

tal O
p

h
th

alm
o

lo
g

y
C

o
lo

u
r an

d
 V

isu
al Psych

o
p

h
ysics G

ro
u

p

C
olou

r is a particu
larly sen

sitive in
dicator for visu

al dys-
fu

n
ction

s. 
B

y 
developin

g 
soph

isticated 
psych

ophysical 
m

eth
ods an

d com
bin

in
g th

em
 w

ith
 fM

R
I, w

e investigate 
visu

al perform
an

ces an
d pathw

ays in
 n

orm
al an

d dysfu
n

c-
tion

al vision
. C

u
rren

t topics in
clu

de th
e testin

g of visu
al 

fu
n

ction
s in

 con
gen

ital station
ary n

igh
t blin

dn
ess, visu

al 
defi

cien
cies associated w

ith
 dyslexia, th

e effects of agein
g 

an
d colou

r vision
 at h

igh
 altitu

des. W
e also offer proce-

du
res for u

se in
 clin

ical an
d research

 testin
g. Fu

rth
erm

ore, 
w

e investigate th
e fu

n
ction

al organ
ization

 of cortical col-
ou

r processes, adaptive m
ech

an
ism

s (colou
r con

stan
cy), 

an
d visu

o-m
otor in

tegration
.

B
io

m
ed

ical En
g

in
eerin

g
 Lab

o
rato

ry
 

T
h

e biom
edical en

gin
eerin

g lab h
as th

ree m
ain

 areas of 
focu

s, clin
ical trials softw

are developm
en

t, biosign
al an

aly-
sis in

 oph
th

alm
ology, an

d developin
g retin

al prosth
eses by 

an
sw

erin
g basic scien

tifi
c an

d clin
ical qu

estion
s. T

h
e grou

p 
con

tribu
tes to design

 an
d con

du
ct experim

en
ts aim

ed at 
testin

g th
e safety an

d effi
cacy of Su

bretin
al A

ctive M
icro-

ph
otodiode A

rrays (M
P

D
A

s) to replace degen
erated ph

o-
toreceptors in

 blin
d hu

m
an

 patien
ts. B

asic research
 in

 th
is 

fi
eld is focu

sed on
 th

e u
n

derstan
din

g of electrodyn
am

ic- 
an

d biological effects th
at occu

r du
rin

g electrostim
u

lation
 

of th
e retin

a.

D
r. rer. nat. A

nnette W
erner

Roentgenw
eg 13/1, 72076 Tuebingen

annette.w
erner@

uni-tuebingen.de
w

w
w

.annettew
erner.com

D
r. m

ed. Robert W
ilke, M

Sc

Schleichstr. 12–16, 72076 Tuebingen
robert.w

ilke@
m

ed.uni-tuebingen.de
w

w
w

.biom
ed-engineering.de

W
erner A. Color constancy im

proves, 
w

hen an object m
oves: High level 

m
otion influences color proces-

sing. JoVis, 2008; 1: 1-14. 

W
erner A. The influence of depth 
segm

entation 
on 

colour 
con-

stancy. 
Perception, 

2006; 
35: 

1171-1184.

G
ekeler F, Shinoda K, Blatsios G, 

W
erner A, Zrenner E. Scotopic 

threshold responses to infrared 
irradiation 

in 
cats. Vision 

Res, 
2005; 46: 357-364. 

W
erner 

A. 
The 

spatial 
tuning 

of 
chrom

atic adaptation. Vision Res, 
2003; 43: 1611-1623.

W
erner 

A, 
Sharpe 

L, 
Zrenner 

E. 
Asym

m
etries in the tim

e course 
of chrom

atic adaptation and the 
significance 

of 
contrast. Vision 

Res, 2000; 40: 1101-1113.
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PD
 D

r. rer. nat.  
A

nne Kurtenbach

Frondsbergstr. 23, 72076 Tuebingen
anne.kurtenbach@

uni-tuebingen.de

T
h

e research
 of th

is grou
p deals w

ith
 th

e fu
n

ction
 

of th
e n

orm
al retin

a an
d th

e path
ological altera-

tion
s associated w

ith
 in

h
erited an

d acqu
ired retin

al 
disease. T

h
e focu

s is on
 th

e detection
 of early fu

n
c-

tion
al alteration

s u
sin

g psych
ophysical an

d electro-
physiological m

eth
ods.

T
h

e illu
stration

 sh
ow

s a represen
tation

 of th
e to-

pography of th
e fi

rst order kern
el(left) an

d secon
d 

order, fi
rst slice, kern

el (righ
t) respon

se am
plitu

des 
of m

u
ltifocal oscillatory poten

tials over th
e cen

tral 
50 degrees of th

e visu
al fi

eld. T
h

e respon
ses are 

th
ou

gh
t to be gen

erated at th
e am

acrin
e-bipolar 

syn
apses of th

e in
n

er retin
a.

R
etin

al Fu
n

ctio
n

 R
esearch

 G
ro

u
p

R. W
ilke 

and 
E. 

Zrenner, 
“Clinical 

results: 
Thresholds and visual sensations elicited by 
subretinal im

plants in 8 patients,” in Proc. 
The Eye and the Chip W

orld Congress on 
Artificial Vision, 2008

R. W
ilke, A. Schatz, H. Jägle, T. Strasser, H. 

Benav, A. M
essias, T. Peters, and E. Zrenner, 

“O
bjective Assessm

ent of Retinal Functions 
of Persons W

ith Advanced Retinal Degene-
ration in Clinical Trials,” Invest. O

phthalm
ol. 

Vis. Sci. 2008 49: E-Abstract 3810

T. Strasser, G. Lotz, E. Troeger, C. Zrenner, T. 
Peters, B. W

ilhelm
, E. Zrenner, and R. W

ilke, 
“An Integrated System

 for W
orkflow

 and 
Data M

anagem
ent in Clinical Trials,” Invest. 

O
phthalm

ol. Vis. Sci. 2008 49: E-Abstract 
5216

A. Kusnyerik, U. G
reppm

aier, U. Klose, K.U. 
Bartz-Schm

idt, R. W
ilke, H. Sachs, A. Hek-

m
at, A. Bruckm

ann, F. G
ekeler, and E. Zren-

ner, “Preoperative 3D Planning of Im
plan-

tation of a Subretinal Prosthesis Using M
RI 

Data,” Invest. O
phthalm

ol. Vis. Sci. 2008 
49: E-Abstract 3025

H. Benav, R. W
ilke, A. Stett, and E. Zrenner, “A 

m
odel for tem

poral 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.

W
ilke R, Bach M

, W
ilhelm

 B, Durst W
, Trauzet-

tel-Klosinski S & Zrenner E (2007) „Testing 
visual 

functions 
in 

patients 
w

ith 
visual 

prostheses“, 
in “Artificial 

Sight”, 
edited 

by Hum
ayun M

S, W
eiland JD, Chader G

 & 
G

reenbaum
 E., Springer, N

ew
 York

R
esearch

 G
ro

u
p

s asso
ciated

 to
 Exp

erim
en

tal O
p

h
th

alm
o

lo
g

y

Kurtenbach A, Heine J, Jagle H. M
ultifocal electroretinogram

 in trichrom
at 

and dichrom
at observers under cone isolating conditions. Vis N

eurosci 
2004;21(3):249-55.

Kurtenbach A, M
ayser HM

, Jagle H, et al. Hyperoxia, hyperglycem
ia, and 

photoreceptor sensitivity in norm
al and diabetic subjects. Vis N

eurosci 
2006;23(3-4):651-61.

Langrova H, Jagle H, Zrenner E, Kurtenbach A. The m
ultifocal pattern 

electroretinogram
 (m

fPERG
) and cone-isolating stim

uli. Vis N
eurosci 

2007;24(6):805-16.

Langrova H, Kurtenbach A, Zrenner E, Seeliger M
. Age-related changes of 

retinal functional topography. IOVS 2008;In print.

Kurtenbach, A. Jägle, H. M
ultifocal O

scillatory Potentials of the Hum
an Retina. 

In Visual Tranduction and N
on-Visual Light Perception. Eds Tom

bran-Tink, 
J., Barnstable, C. Hum

ana Press, 2008
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O
u

r lab com
bin

es im
agin

g (C
alciu

m
 Im

-
agin

g, Laser Scan
n

in
g M

icroscopy, FR
E

T
) 

an
d electrophysiological tech

n
iqu

es (Patch
 

C
lam

p) to stu
dy cellu

lar qu
estion

s related 
to retin

al sen
sory processin

g an
d m

ech
a-

n
ism

s leadin
g to cell degen

eration
 in

 retin
al 

diseases. O
u

r specifi
c fi

elds of in
terest are 

th
e calciu

m
 h

om
eostasis in

 retin
al gan

glion
 

cells an
d ph

otoreceptors investigated u
n

der 
physiological an

d path
ophysiological con

-
dition

s. 

Fin
ally, w

e w
an

t to give n
ew

 in
sigh

ts in
to 

th
e cellu

lar m
ech

an
ism

s u
n

derlyin
g diseas-

es like th
e au

tosom
al-dom

in
an

t optic n
erve 

atrophy or ach
rom

atopsia an
d retin

itis pig-
m

en
tosa.

Lab
o

rato
ry fo

r C
ellu

lar Electro
p

h
ysio

lo
g

y an
d

 Im
ag

in
g

 Tech
n

iq
u

es

D
r. rer. nat.  

Thom
as Ladew

ig

Roentgenw
eg 11, 72076 Tübingen

ladew
ig.thom

as@
uni-tuebingen.de

http://w
w

w
.uak.m

edizin.uni-tuebingen.
de/thom

as/index.htm

Reuter P, Koeppen K, Ladew
ig T, Kohl S, Baum

ann B, W
issinger B; Achrom

atopsia Clinical Study G
roup. 

M
utations in CN

G
A3 im

pair trafficking or function of cone cyclic nucleotide-gated channels, resul-
ting in achrom

atopsia. Hum
 M

utat. 2008 Jun 2.

Koeppen K, Reuter P, Kohl S, Baum
ann B, Ladew

ig T, W
issinger B. Functional analysis of hum

an CN
G

A3 
m

utations associated w
ith colour blindness suggests im

paired surface expression of channel m
u-

tants A3(R427C) and A3(R563C). Eur J N
eurosci. 2008 M

ay;27(9):2391-401.

W
issinger B, Dangel S, Jägle H, Hansen L, Baum

ann B, Rudolph G, W
olf C, Bonin M

, Koeppen K, La-
dew

ig T, Kohl S, Zrenner E, Rosenberg T. Cone dystrophy w
ith supernorm

al rod response is strictly 
associated w

ith m
utations in KCN

V2. Invest O
phthalm

ol Vis Sci. 2008 Feb;49(2):751-7.

M
ann M

, Haq W
, Zabel T, G

uenther E, Zrenner E, Ladew
ig T.  Age-dependent changes in the regulation 

m
echanism

s for intracellular calcium
 ions in ganglion cells of the m

ouse retina. Eur J N
eurosci. 

2005 Dec;22(11):2735-43.

R
esearch

 G
ro

u
p

s asso
ciated

 to
 Exp

erim
en

tal O
p

h
th

alm
o

lo
g

y
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M
o

lecu
lar G

en
etics o

f Sen
so

ry System
s

T
h

e M
olecu

lar G
en

etics L
aboratory h

as a w
ell docu

m
en

ted 
research

 record in
 th

e fi
eld of h

ereditary retin
al disorders 

(H
R

D
). B

egin
n

in
g in

 th
e early 1990s w

e h
ave establish

ed 
a large bioban

k of D
N

A
 an

d R
N

A
 sam

ples from
 patien

ts 
an

d fam
ilies su

fferin
g from

 H
R

D
. T

h
is bioban

k cu
rren

tly 
com

prises ~
4000 D

N
A

 sam
ples of affected patien

ts an
d 

thu
s represen

ts th
e largest sam

ple collection
 for H

R
D

 in
 

G
erm

any. W
e h

ave been
 involved in

 th
e fi

rst description
 of 

several “disease gen
es” (C

N
G

A
3, C

N
G

B
3, G

N
A

T
2, P

D
E

6C
, 

R
B

P
4, N

Y
X

) as w
ell as n

u
m

erou
s follow

-u
p m

u
tation

 
screen

in
gs in

 a variety of retin
al disease gen

es an
d clin

i-
cal su

btyp
es. A

n
oth

er m
ain

 research
 project focu

ses on
 th

e 
cau

ses of h
ereditary optic n

eu
ropath

ies. In
 th

e past w
e h

ave 
w

orked in
ten

sively on
 th

e m
atern

ally an
d m

itoch
on

drial 
in

h
erited Lebers H

ereditary O
ptic N

eu
ropathy (LH

O
N

). 
C

u
rren

tly w
e are w

orkin
g on

 th
e au

tosom
al dom

in
an

tly 
in

h
erited form

s of O
ptic A

trophy Type K
jer (A

D
O

A
). 

O
u

r lab w
as su

bstan
tially involved in

 th
e iden

tifi
cation

, 
clon

in
g an

d ch
aracterisation

 of th
e fi

rst cau
sative gen

e 
O

PA
1.

O
u

r m
ost recen

t project deals w
ith

 th
e iden

tifi
cation

 of 
h

ereditary factors in
 glau

com
a. In

 th
e last years ou

r grou
p 

h
as also been

 en
gaged in

 tran
script an

alyses an
d th

e ch
a-

racterization
 of retin

al gen
e prom

oters.

A
s th

ere is a large gap con
cern

in
g th

e kn
ow

ledge of th
e 

path
om

ech
an

ism
s betw

een
 gen

etic cau
se an

d clin
ical ph

e-
n

otyp
e, a m

ajor aim
 of ou

r grou
p is to evalu

ate th
e physi-

ologic properties of m
u

tan
t gen

e produ
cts. In

 th
at con

text 
w

e h
ave been

 able to establish
 en

zym
atic an

d bioch
em

ical 
assays to m

easu
re en

zym
e activity an

d ch
an

n
el fu

n
ction

 
of m

u
tan

t protein
s. W

e are also w
orkin

g on
 th

e ch
arac-

terization
 of h

om
ologou

s an
im

al m
odels on

 a fu
n

ction
al, 

h
istological an

d m
olecu

lar level in
 order to elu

cidate th
e 

path
ology of th

ese disorders an
d th

e u
n

derlyin
g m

olecu
lar 

processes an
d sign

allin
g pathw

ays.

Alexander, C., Votruba, M
., Pesch, U., Thiselton, D., M

ayer, S., M
oore, T., Rodriguez, 

M
., Kellner, U., Leo-Kottler, B., Auburger, G., Bhattacharya, S., W

issinger, B. O
PA1, 

a gene encoding a dynam
in-related G

TPase, is m
utated in autosom

al dom
inant 

optic atrophy linked to chrom
osom

e 3q28. N
at G

enet, 2000; 26: 211-5.

Tränkner, D., Jägle, H, Kohl, S., Apfelstedt-Sylla, E., Sharpe, L.T., Kaupp, U.B., Zrenner, 
E., Seifert, R., W

issinger, B. M
olecular basis of an inherited form

 of incom
plete 

achrom
atopsia. J N

eurosci, 2004; 24: 138-47.

W
eisschuh, N., Dressler, P., Schuettauf. F., W

olf, C., W
issinger, B., G

ram
er, E. (2006) 

N
ovel M

utations of FO
XC1 and PITX2 in Patients w

ith Axenfeld-Rieger M
alfor-

m
ation. Invest O

phthalm
ol Vis Sci, 2006; 47: 3846-52. 

Alavi, M
., Bette, S., Schim

pf, S., Schüttauf, F., Schraerm
eyer, U., W

ehrl, H.F., Rüttiger, 
L., Beck, S.C., Tonagel, F., Pichler, B.J., Knipper, M

., Peters, T., Laufs, J., W
issinger, 

B. A splice site m
utation in the m

urine O
PA1 features pathology of autosom

al 
dom

inant optic atrophy. Brain, 2007; 130: 1029-42.

Prof. D
r. rer. nat.  

Bernd W
issinger

Roentgenw
eg 11 

72076 Tuebingen
w

issinger@
uni-tuebingen.de

w
w

w
.m

gl-eye-tuebingen.de
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ipl.-Ing.  

M
athias Seeliger

Schleichstr. 4/3 
72076 Tuebingen
+

49-7071-298-0718
see@

uni-tuebingen.de
w

w
w

.uak.m
edizin.uni-tuebingen.de/

neurodegen

O
u

r m
ission

 is to u
n

cover th
e path

o-
physiology 

of 
ocu

lar 
n

eu
rodegen

era-
tive processes, to develop an

d test th
e-

rapeu
tic strategies an

d to u
n

derstan
d 

an
d 

m
odel 

n
orm

al 
retin

al 
fu

n
ction

. 
T

h
e basis of ou

r w
ork is in

-depth
 fu

n
c-

tion
al an

d m
orph

ological ph
en

otypin
g 

of gen
etic m

odels of blin
din

g hu
m

an
 

n
eu

rodegen
erative disorders w

ith
 elec-

troretin
ography (E

R
G

), scan
n

in
g-laser 

oph
th

alm
oscopy 

(SLO
), 

an
d 

optical 
coh

eren
ce 

tom
ography 

(O
C

T
), 

th
e 

sam
e n

on
-invasive tech

n
iqu

es u
sed in

 
affected patien

ts.

N
eu

rodegen
eration

 research: W
e investigate th

e cau
ses 

of an
d th

e disease m
ech

an
ism

s in
 retin

al degen
eration

s, 
an

d relate th
e fi

n
din

gs in
 hu

m
an

 patien
ts to th

ose 
in

 an
im

al m
odels w

ith
 h

om
ologou

s gen
etic defects. 

A
lso, w

e exam
in

e an
im

al m
odels gen

erated by grou
ps 

w
orldw

ide for th
eir relevan

ce in
 th

is regard.

System
s biology: A

s m
any aspects of n

orm
al retin

al 
fu

n
ction

 are still u
n

clear, w
e assess fu

n
ction

al pathw
ays, 

particu
larly in

 th
e ou

ter retin
a, by m

ean
s of m

ou
se lin

es 
w

ith
 specifi

c gen
etic defects in

 ph
otoreceptor fu

n
ction

 
an

d/or 
con

n
ectivity. 

C
ross-breedin

g 
of 

su
ch

 
lin

es 
en

ables u
s to investigate isolated pathw

ays, to obtain
 

n
ew

 in
sigh

ts abou
t th

eir n
atu

re an
d to m

odel th
eir 

beh
aviou

r.

M
olecu

lar 
therapy: 

R
ecen

t 
advan

ces 
in

 
th

erapeu
tic 

research
 (particu

larly gen
e an

d stem
 cell th

erapy) h
ave 

led to collaboration
s w

ith
 m

any leadin
g grou

ps on
 th

e 
evalu

ation
 of th

erapy in
 affected m

odels. O
u

r m
ain

 fi
eld 

is th
e developm

en
t of optim

al application
 procedu

res 
an

d th
e evalu

ation
 of th

e th
erapeu

tic su
ccess by sh

ort- 
an

d lon
g-term

 follow
-u

p in
 vivo.

M
ethodological in

n
ovation

 an
d refi

n
em

en
t: Sin

ce m
ore 

th
an

 a decade w
e are involved in

 th
e developm

en
t an

d 
refi

n
em

en
t of in

n
ovative diagn

ostic strategies in
 hu

m
an

 
patien

ts an
d an

im
al m

odels. In
 addition

, w
e are regu

larly 
con

tribu
tin

g to E
R

G
 stan

dards/gu
idelin

es issu
ed by th

e 
In

tern
ation

al Society for C
lin

ical E
lectrophysiology of 

V
ision

 (ISC
E

V
).

Seeliger M
W

, G
rim

m
 C, Ståhlberg F, Friedburg C, Jaissle G, 

Zrenner E, G
uo H, Rem

é ChE, Hum
phries P, Hofm

ann F, 
Biel M

, Fariss RN, Redm
ond TM

, W
enzel A. N

ew
 view

s on 
RPE65 deficiency: the rod system

 is the source of vision in 
a m

ouse m
odel of Leber congenital am

aurosis. N
at G

enet 
2001; 29: 70-74.

G
rim

m
 C, W

enzel A, G
roszer M

, M
ayser H, Seeliger M

W
, Bauer 

C, G
assm

ann M
, Rem

e CE. HIF-1-induced erythropoietin 
in the hypoxic retina protects against light-induced retinal 
degeneration. N

at M
ed 2002; 8: 718-24.

Tolm
achova T, Anders R, Abrink M

, Bugeon L, Dallm
an M

J, Fut-
ter CE, Ram

alho JS, Tonagel F, Tanim
oto N, Seeliger M

W
, 

Huxley C, Seabra M
C. Cell-autonom

ous retinal degenerati-
on in a conditional knockout m

ouse m
odel of choroidere-

m
ia. J Clin Invest 2006; 116: 386- 394.

Bem
elm

ans AP, Kostic C, Crippa SV, Hausw
irth W

W
, Lem

 J, 
Seeliger M

W
, W

enzel A, Arsenijevic Y. Lentiviral-m
ediated 

transfer of the RPE65 cDN
A rescues both survival and 

function of cone photoreceptors in a m
ouse m

odel of Le-
ber congenital am

aurosis. PLoS M
ed 2006; 3: 1892-1903.

Hirzel K, M
ueller U, Latal UT, Huelsm

ann S, G
rudzinska J, See-

liger M
W

, Betz H, Laube B. Hyperekplexia phenotype of 
glycine receptor 

1 subunit m
utant m

ice identifies Zn
2+ as 

an essential endogenous m
odulator of glycinergic neuro-

transm
ission. N

euron 2006; 52: 679-690.

O
cu

lar N
eu

ro
d

eg
en

eratio
n
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Sectio
n

 fo
r Exp

erim
en

tal V
itreo

retin
al Su

rg
ery

W
e are especially in

terested in
 processes th

at 
lead to a loss of sigh

t in
 age-related m

acu
-

lar degen
eration

 (A
M

D
). T

h
ere are several 

qu
estion

s w
e are w

orkin
g on

, e.g. w
hy does 

th
e R

P
E

 partially lose its fu
n

ction
 in

 elderly 
people? H

ow
 can

 th
e fu

n
ction

 of th
e R

P
E

 
be m

ain
tain

ed or even
 restored? W

h
at role 

does m
elan

in
 play in

 th
e eye? A

n
d w

h
at 

abou
t th

e lipofu
scin

 form
ed du

rin
g a life-

tim
e? W

e recen
tly fou

n
d in

 m
on

key eyes 
th

at lipofu
scin

 can
 be rem

oved from
 th

e 
R

P
E

 by dru
g treatm

en
t.

M
oreover, w

e h
ave developed a m

odel 
(in

 
rats 

an
d 

rabbits) 
for 

V
E

G
F-in

du
ced 

ch
oroidal 

n
eovascu

larization
 

in
 

order 
to 

com
pare differen

t an
ti-V

E
G

F strategies. W
e 

apply several m
eth

ods, su
ch

 as gen
e th

era-
py, su

bretin
al tran

splan
tation

 of gen
etically 

m
odifi

ed cells (e.g., stem
 cells) to replace 

th
e defective R

P
E

, an
d adm

in
istration

 of 
th

erapeu
tic an

tibodies an
d ph

arm
acologic 

com
pou

n
ds. A

 broad ran
ge of experim

en
-

tal tech
n

iqu
es is perform

ed in
 ou

r lab on
 

experim
en

tal an
im

als, ran
gin

g from
 su

r-
gery an

d dru
g treatm

en
t, electrophysiology 

(E
R

G
 an

d V
E

P
), fu

n
ction

al diagn
ostics w

ith
 

O
C

T
 an

d SLO
, an

d fi
n

ally an
alysis of tissu

es 
on

 h
istological, im

m
u

n
oh

istoch
em

ical an
d 

u
ltrastru

ctu
ral 

levels 
in

clu
din

g 
im

m
u

n
o-

gold an
d an

alytical electron
 m

icroscopy.

Prof. D
r. rer. nat. 

U
lrich Schraerm

eyer 

Schleichstraße 12/1 
72076 Tuebingen
ulrich.schraerm

eyer@
m

ed. 
uni-tuebingen.de

Julien S, Kreppel F, Beck S, Heiduschka P, Brito V, Schnichels S, Kochanek S, Schraerm
eyer U. A re-

producible and quantifiable m
odel of choroidal neovascularization induced by VEG

F A165 after 
subretinal adenoviral gene transfer in the rabbit. M

ol Vis. 2008. 14:1358-72.

Arnhold S, Heiduschka P, Klein H, Absenger Y, Basnaoglu S, Kreppel F, Henke-Fahle S, Kochanek S, 
Bartz-Schm

idt KU, Addicks K, Schraerm
eyer U. Adenovirally transduced bone m

arrow
 strom

al cells 
differentiate into pigm

ent epithelial cells and induce rescue effects in RCS rats. Invest O
phthalm

ol 
Vis Sci. 2006. 47:4121-9.

Sem
kova I, Kreppel F, W

elsandt G, Luther T, Kozlow
ski J, Janicki H, Kochanek S, Schraerm

eyer U. Auto-
logous transplantation of genetically m

odified iris pigm
ent epithelial cells: a prom

ising concept for 
the treatm

ent of age-related m
acular degeneration and other disorders of the eye. Proc N

atl Acad 
Sci U S A. 2002. 99:13090-5.

Heiduschka P, Fietz H, Hofm
eister S, Schultheiss S, M

ack AF, Peters S, Ziem
ssen F, N

iggem
ann B, Julien 

S, Bartz-Schm
idt KU, Schraerm

eyer U; Tübingen Bevacizum
ab Study G

roup. Penetration of beva-
cizum

ab through the retina after intravitreal injection in the m
onkey. Invest O

phthalm
ol Vis Sci. 

2007. 48:2814-23.

Heiduschka P, Schraerm
eyer U. Com

parison of visual function in pigm
ented and albino rats by electro-

retinography and visual evoked potentials. G
raefes Arch Clin Exp O

phthalm
ol. 2008 Jul 25. [Epub 

ahead of print].

Eibl O, Schultheiss S, Blitgen-Heinecke P, Schraerm
eyer U. Q

uantitative chem
ical analysis of ocular 

m
elanosom

es in the TEM
. M

icron. 2006. 37:262-76.

Zeiss Leo 912 om
ega 

electron m
icroscope 

w
ith com

plete analytical 
equipm

ent

Fenestrations in the 
choriocapillaris of a 
m

onkey eye

O
ur new

 SLO
 and O

CT for 
sm

all anim
al use

Transduced RPE cells in an 
eye of a living rat view

ed 
by SLO

Im
m

unogold-labelling of 
rhodopsin in a m

onkey eye
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Prof. D
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Benedikt Jean

Derendinger Str. 41 
72072 Tuebingen
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T
h

e D
ivision

 <
E

xperim
en

tal O
ph

th
alm

ic Su
rgery>

 is on
e 

of th
e very few

 in
terdisciplin

ary research
 u

n
its in

 E
u

rope 
w

h
ere oph

th
alm

ologists, en
gin

eers, physicists an
d softw

are 
en

gin
eers develop con

cepts for fu
tu

re in
n

ovative diagn
osis 

an
d treatm

en
t u

n
der th

e roof of a U
n

iversity E
ye H

ospital. 
H

istorically, its person
n

el h
as been

 involved in
 th

e earliest 
steps of th

e developm
en

t of refractive laser su
rgery sin

ce 
1989; its con

tin
u

ation
 is a clin

ical refractive laser u
n

it, spe-
cialized in

 com
plex pattern

s of visu
al im

pairm
en

t, h
igh

 
am

etropia or com
plicated retreatm

en
ts.

O
w

n
 h

ard- an
d soft-

w
are 

developm
en

ts 
for 

excim
er lasers – partly in

 
cooperation

 w
ith

 leadin
g 

in
tern

ation
al laser com

-
pan

ies - as w
ell as an

 ow
n

 
tech

n
ology platform

 for 
advan

ced 
h

igh
 

resolu
-

tion
 corn

eal topography 

allow
 

for 
in

dividu
alized 

cu
stom

 
treatm

en
ts, 

often
 

n
ot 

available elsew
h

ere.

P
resen

t research
 focu

ses on
 a sim

u
ltan

eou
s total eye 

m
orph

om
etry system

 an
d th

e fi
rst m

odel of a real data 
based <

In
dividu

al virtu
al eye>

 (R
eal R

ay Tracin
g), en

a-
blin

g th
e plan

n
in

g an
d calcu

lation
 of com

bin
ed refractive 

laser- an
d IO

L- based procedu
res; it likew

ise provides a ba-
sis for th

e calcu
lation

 of fu
tu

re tru
e in

dividu
ally optim

ised 
IO

Ls. O
th

er research
 topics in

clu
de m

odels, stu
dies an

d 
application

s of laser tissu
e in

teraction
 in

 th
e U

V
 an

d IR
 

spectral ran
ge, on

-lin
e feedback con

cepts for optim
isin

g 
laser treatm

en
t param

eters an
d O

C
T

 research
 an

d im
ag-

in
g.T

h
e division

´s in
terdisciplin

ary approach
 provides at-

tractive opportu
n

ities for you
n

g physicists an
d en

gin
eers 

on
 th

eir w
ay to gradu

ation
, M

A
 or P

h
D

 qu
alifi

cation
s in

 th
e 

n
eigh

bou
rh

ood of experim
en

tal an
d clin

ical m
edicin

e.

 
   

R
unning cooperations w

ith U
niv. of 

V
ienna, M

edical P
hysics; B

elarus-
sian 

Institute 
of 

System
 

A
nalysis, 

M
insk.

Jean B, Bende T. Photoablation of gelatin w
ith the free-electron laser betw

een 2.7 and 6.7 
m

icrons. J Refract Corneal Surg. 1994 Jul-Aug;10(4):433-8.

Pustovalov VK, Jean B. M
elanin granule m

odels for the processes of laser-induced therm
al 

dam
age in pigm

ented retinal tissues. I. M
odeling of laser-induced heating of m

elanoso-
m

es and selective therm
al processes in retinal tissues. Bull M

ath Biol. 2007 Jan;69(1): 
245-63. Epub 2006 Jul 19.

Jean B, Bende T. Zum
 Stand der infraroten Photoablation der Hornhaut. Klin M

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

Einigham
m

er J, O
ltrup T, Bende T, Jean B. Calculating intraocular lens geom

etry by real ray 
tracing. J Refract Surg. 2007; 23(4):393-404.

Jean B, Bende T: Infrared Lasers – Therapeutic Applications: In: O
phthalm

ic Clinics of N
orth 

Am
erica, 1998 11(2): 243-55.

Exp
erim

en
tal O

p
h

th
alm

ic Su
rg

ery
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D
etection

 of fu
n

ction
al an

d m
orph

ological in
terrelation

-
sh

ip of circu
m

scribed visu
al pathw

ay lesion
s, in

 order to 
evalu

ate th
eir n

atu
ral cou

rse an
d in

dividu
al effect as w

ell 
as to facilitate statem

en
ts in

 regard to in
dication

 an
d prog-

n
osis of th

erapeu
tical m

eth
ods. C

lin
ical stu

dies con
cern

in
g 

glau
com

a, n
eu

roprotective strategies an
d early diagn

osis 
of tu

m
ou

rs affectin
g th

e visu
al pathw

ay are pu
rsu

ed by re-
fi

n
ed tech

n
iqu

es of visu
al fi

eld assessm
en

t developed by th
e 

grou
p.

- 
Investigation

 of th
e fu

n
ction

al an
d m

orph
ological in

ter-
relation

 of lesion
s in

 th
e ascen

din
g visu

al system
 aim

in
g 

at u
n

derstan
din

g th
e con

sequ
en

ces for progn
osis

- 
D

evelopm
en

t 
of 

sem
i-au

tom
ated 

kin
etic 

perim
etry 

(SK
P

), w
h

ich
 allow

s for a con
siderable stan

dardization
 

of kin
etic perim

etry w
ith

 addition
al assessm

en
t of an

d 
correction

 for in
dividu

al reaction
 tim

e of a patien
t

- 
G

erm
an

 adaptive th
resh

old estim
atin

g (G
A

T
E

): develop-
m

en
t of a fast static perim

etric th
resh

oldin
g algorith

m
, 

w
h

ich
 is in

depen
den

t of stim
u

lu
s grids an

d applicable to 
all kin

ds of oph
th

alm
ologic path

ologies

- 
E

n
h

an
ced evalu

ation
 an

d visu
alization

 of progressive 
visu

al fi
eld loss, u

sin
g poin

tw
ise lin

ear regression
 (P

LR
), 

even
t an

alysis an
d oth

er procedu
res

- 
V

isu
al 

Field 
R

eadin
g 

C
en

ter 
for 

m
u

lticen
ter 

clin
ical 

stu
dies (con

su
ltation

 service, certifi
cation

 service, data 
processin

g service, data an
alysis, reports)

- 
Scotom

a orien
ted perim

etry (SC
O

P
E

): application
 of 

in
dividu

ally con
den

sed grid for locally en
h

an
ced spatial 

resolu
tion

, especially in
 glau

com
atou

s optic n
eu

ropathy 
(in

 co-operation
 w

ith
 th

e H
am

ilton
 G

lau
com

a C
en

ter, 
U

n
iversity of C

aliforn
ia, San

 D
iego)

- 
A

ssessm
en

t of com
pen

satory  exploration
 an

d drivin
g 

perform
an

ce u
n

der “virtu
al reality con

dition
s” in

 pa-
tien

ts su
fferin

g from
 h

om
onym

ou
s visu

al fi
eld defects
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 G
ro

u
p

 V
isu

al Path
w

ay: 
N

eu
ro

-O
p

h
th

alm
o

lo
g

y &
 Perim

etry

N
ow

om
iejska K, Vonthein R, Pätzold J, Zagorski Z, Kardon R, Schiefer U (2005) Com

parison 
betw

een sem
i-autom

ated kinetic perim
etry and conventional G

oldm
ann m

anual  kine-
tic perim

etry in advanced visual field loss. O
phthalm

ology 112:1343-54

Schiefer U, N
ow

om
iejska K, Krapp E, Pätzold J. Johnson CA (2006) K-Train – a com

puter-
based, interactive training program

 w
ith an incorporated certification system

 for practi-
cing kinetic perim

etry: evaluation of acceptance and success rate, G
raefes Arch Clin Exp 

O
phthalm

ol, 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 Hom

onym
ous Scotom

as, N
eurology 

67: 143-145

Pascual JP, Schiefer U, Pätzold J, Zangw
ill LM

, Tavares IM
, W

einreb RN, Sam
ple PA (2007) 

Spatial characteristics of visual field progression determ
ined by M

onte Carlo sim
ulation: 

diagnostic innovations in glaucom
a study, Invest O

phthalm
ol Vis Sci 48: 1642-1650

 Papageorgiou E,  Ticini LF, Hardiess G, Schaeffel F, W
iethoelter H, M

allot HA, Bahlo S, W
il-

helm
 B, Vonthein R, Schiefer U, Karnath HO

 (2008) The pupillary light reflex pathw
ay 

- Cytoarchitectonic probabilistic m
aps in hem

ianopic patients, N
eurology 70:956–963
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H
ereditary 

retin
al 

degen
eration

s, 
e.g. 

retin
itis pigm

en
tosa (R

P
), are th

e m
ost 

com
m

on
 

cau
se 

of 
blin

dn
ess 

in
 

you
n

g 
adu

lts. Sin
ce 1989 a special clin

ic for pa-
tien

ts su
fferin

g th
e variou

s form
s of th

ese 
diseases 

h
as 

been
 

establish
ed 

w
ith

 
th

e 
aim

 to h
elp elu

cidatin
g th

e cau
sative gen

e 
m

u
tation

s, to develop elaborate m
eth

ods 
of fu

n
ction

 testin
g for correct diagn

osis 
an

d to advise an
d treat patien

ts. N
ovel 

m
eth

ods of electrophysiology an
d im

ag-
in

g tech
n

iqu
es h

ave been
 developed to al-

low
 for m

u
ltim

odal m
appin

g an
d refi

n
ed 

ph
en

otyp
e 

an
alysis. 

A
pproxim

ately 
500 

patien
ts 

are 
investigated 

an
d 

cou
n

seled 
an

n
u

ally. In
 close cooperation

 w
ith

 th
e 

M
olecu

lar G
en

etics laboratory of th
e In

sti-
tu

te, th
e D

N
A

 of th
ese patien

ts is an
alyzed 

in
 con

ju
n

ction
 w

ith
 th

e clin
ical research

 
grou

p, su
pported by th

e G
erm

an
 research

 
cou

n
cil sin

ce 2005. T
h

is allow
s n

ot on
ly 

for 
classifyin

g 
patien

ts 
in

 
carefu

l 
stu

d-
ies bu

t for establish
in

g a hu
ge n

etw
ork of 

cooperation
 w

ith
 oth

er special R
P

 clin
ics 

an
d m

olecu
lar gen

etic laboratories. T
h

is 
h

as led to th
e discovery of m

any n
ew

 gen
es 

an
d to m

ajor con
tribu

tion
s in

 developin
g 

n
ovel th

erapeu
tic strategies based eith

er 
on

 
ph

arm
acological 

agen
ts 

or 
m

edical 
devices. Sin

ce 1995 a su
bretin

al m
u

ltiph
o-

todiode ch
ip h

as been
 developed, carefu

lly 
investigated in

 an
im

al experim
en

ts an
d 

applied in
 th

e m
ean

tim
e in

 a clin
ical stu

dy 
th

at h
as sh

ow
n

 th
e feasibility of th

is ap-
proach

 to restore u
sefu

l visu
al sen

sation
s 

in
 com

pletely blin
d R

P
 patien

ts.

C
lin

ic fo
r  

H
ered

itary R
etin

al D
eg

en
eratio

n
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potentials. Doc O
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ol. 2007. 115:56-59.

Kitiratschky VB, G
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Cideciyan AV, Schaich S, Kohl S, W
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 G
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G
ekeler F, Szurm

an P, G
risanti S, W

eiler U, Claus R, G
reiner TO, Völker M

, Kohler K, Zrenner E, Bartz-
Schm

idt KU. Com
pound subretinal prosthesis w

ith extra-ocular parts designed for hum
an tri-

als: successful long-term
 im

plantation in pigs. G
raefe‘s  Arch Clin Exp. 2007. 245:230-241. 

Eckhorn R, W
ilm

s M
, Schanze T, Eger M

, Hesse L, Eysel UT, Kisvarday ZF, Zrenner E, G
ekeler F, Sch-

w
ahn H, Shinoda K, Sachs H, W

alter P. Visual resolution w
ith retinal im

plants estim
ated from

 
recordings in cat visual cortex. Vision Research. 2006. 46:2675-2690.
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T
h

e aim
 of C

lin
ical Fu

n
ction

 Testin
g is to access th

e fu
n

c-
tion

 of th
e variou

s parts of th
e ascen

din
g an

d descen
din

g 
visu

al pathw
ay by refi

n
ed m

eth
ods of psych

ophysics, elec-
trophysiology an

d im
agin

g. E
m

ph
asis is placed on

 fu
rth

er 
developm

en
t of su

ch
 m

eth
ods as w

ell as its application
 in

 
patien

ts w
ith

 lesion
s of th

e visu
al pathw

ays. T
h

is in
clu

des 
also th

e determ
in

ation
 of n

orm
al valu

es in
 large coh

orts of 
volu

n
teers as w

ell as th
e developm

en
t of stan

dardization
, 

in
clu

din
g stan

dard operatin
g protocols an

d application
 

in
 m

on
ocen

ter an
d m

u
lticen

ter clin
ical stu

dies. M
eth

ods 
in

clu
de A

u
tofl

u
orescen

ce, O
ptical C

oh
eren

ce Tom
ogra-

phy (O
C

T
), E

lectroretin
ography, R

od-E
R

G
, C

on
e-E

R
G

, 
O

N
-O

FF E
R

G
, M

u
ltifocal E

lectroretin
ography O

N
-O

FF 
M

u
ltifocal E

R
G

, E
lectroocu

lography, refi
n

ed Static an
d 

K
in

etic Perim
etry, V

isu
al Evoked C

ortical Poten
tials, an

d 
P

u
pillography .

W
e exam

in
e patien

ts w
ith

 h
ereditary diseases of th

e 
retin

a an
d optic n

erve, toxic lesion
s of th

e visu
al system

, 
loss of fu

n
ction

 du
e to glau

com
a, stroke, trau

m
a, tu

m
ou

rs 
an

d degen
erative diseases. P

resen
tly stu

dies are don
e on

 
glau

com
a, R

etin
itis P

igm
en

tosa patien
ts, an

d restitu
tion

 
of vision

 in
 blin

d by su
bretin

al m
icroph

otodiode arrays.

C
lin

ical Fu
n

ctio
n

 Testin
g

W
issinger B, Dangel S, Jägle H, Hansen L, Baum

ann B, Rudolph G, W
olf C, Bonin M

, Koeppen 
K, Ladew

ig T, Kohl S, Zrenner E, Rosenberg T.-Cone Dystrophy w
ith Supernorm

al Rod res-
ponse Is Strictly Associated w

ith M
utations in KCN

V2. Investigative O
phthalm

ology & Visual 
Science;Vol:49 N

o:2, S.751-757 (2008)

Langrová H, Jägle H, Zrenner E, Kurtenbach A. The m
ultifocal pattern electroretinogram

 (m
fPERG

) 
and cone-isolating stim

uli. Visual N
euroscience. 2007. 24:805-816.

Shinoda K, Rejdak R, Schuettauf F, Blatsios G, Völker M
, Tanim

oto N, O
lcay T, G

ekeler F, Lehaci C, 
N

askar R, Zagorski Z, Zrenner E. Early electroretinographic features of streptozotocin-induced 
diabetic retinopathy. Clincal and Experim

ental O
phthalm

ology 35, 9:847-54 (2007)

Zrenner E. Restoring neuroretinal function: new
 potentials. Doc O

phthalm
ol 115:56-59, (2007)

Schuster A, Janecke AR, W
ilke R, Schm

id E, Thom
pson DA, Uterm

ann G, W
issinger B, Zrenner E, G

al 
A.The Phenotype of Early-O

nset Retinal Degeneration in Persons w
ith RDH12 M

utations. Invest. 
O
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. & Vis. Sci., Vol. 48, N

o. 4 (2006)

Kurtenbach A, M
ayser,H.M

, Jägle H, Fritsche A, Zrenner E. Hyperoxia, hyperglycem
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euroscience (2006),23, 651-661
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T
h

is grou
p focu

ses on
 th

e assessm
en

t, optim
ization

 an
d 

reh
abilitation

 of visu
al fu

n
ction

s, w
h

ich
 are relevan

t for 
daily livin

g skills, su
ch

 as readin
g an

d orien
tation

. In
 th

e 
research

 lab, th
e m

ain
 focu

s lies on
 th

e an
alysis of readin

g 
disorders an

d m
otor con

trol, eye m
ovem

en
t recordin

g (by 
video eye tracker an

d Scan
n

in
g Laser O

ph
th

alm
oscope) in

 
patien

ts w
ith

 visu
al fi

eld defects, psych
ophysical m

eth
ods 

an
d developm

en
t of stan

dardized low
 vision

 tests.

A
n

oth
er grou

p of patien
ts are ch

ildren
 w

ith
 develop-

m
en

tal dyslexia. 

T
h

e residu
al fu

n
ction

 in
 patien

ts w
ith

 visu
al im

pairm
en

t 
is exam

in
ed in

 order to an
alyze cortical adaptive m

ech
a-

n
ism

s an
d to optim

ize th
e fu

n
ction

 by m
ean

s of visu
al 

aids an
d n

ew
 train

in
g program

s. In
 th

e Low
 V

ision
 C

lin
ic 

th
e patien

ts receive detailed diagn
ostics, con

su
ltin

g, visu
al 

aids an
d train

in
g. T

h
e Low

 V
ision

 C
lin

ic an
d R

esearch
 Lab 

are in
terlocked very closely an

d h
ave an

 active n
etw

ork of 
in

terdisciplin
ary an

d in
tern

ation
al cooperation

.

Trauzettel-Klosinski S, Reinhard J. The vertical field border in hum
an hem

ianopia and its significance for fixation 
behavior and reading. Invest O

phthalm
ol Vis Sci 1998 ; 39: 2177-86

Trauzettel-Klosinski S. Reading disorders due to visual field defects - a neuroophthalm
ological view

. N
euro-

O
phthalm

ology 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 hom

onym
ous scotom

a? British Journal of O
phthalm

ology, 2005; 89: 
30-5

Trauzettel-Klosinski S, Dürrw
ächter U, Klosinski G, Braun C. Cortical activation during w

ord reading and picture 
nam

ing in dyslexic and non-reading-im
paired children. Clinical N

europhysiol, 2006; 117: 1085-97

Reinhard J, M
essias A, Dietz K, M

acKeben M
, Lackm

ann R, Scholl HPN, Apfelstedt-Sylla E, W
eber BHF, Seeliger 

M
, Zrenner E, Trauzettel-Klosinski S. Q

uantifying fixation in patients w
ith Stargardt disease, Vision Research, 

2007; 47: 2076–85

M
essias A, Reinhard J, Cruz A, Dietz K, M

acKeben M
, Trauzettel-Klosinski S. Eccentric fixation in Stargardt´s 

disease - assessed by Tuebingen Perim
etry. Invest O

phthalm
ol Vis Sci, 2007; 48(12): 5815-22

N
guyen N

X, W
eism

ann M
, Trauzettel-Klosinski S. Spectrum

 of ophthalm
ologic and social rehabilitation at the 

Tübinger Low
-Vision Clinic. A retrospective analysis for 1999–2005 O

phthalm
ologe 2008 105: 563-569

Lo
w

 V
isio

n
 C

lin
ic an

d
 R

esearch
 Lab
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T
h

e pu
pil provides plen

ty of in
form

ation
 abou

t vision
, 

em
otion

al state, vigilan
ce state an

d fu
n

ction
 of th

e au
to-

n
om

ic n
erve system

.  T
h

e P
u

pil R
esearch

 G
rou

p does ba-
sic an

d clin
ical research

 an
d applies special kn

ow
ledge in

 
clin

ical rou
tin

e. T
h

e afferen
t visu

al system
 is exam

in
ed by 

th
e sw

in
gin

g fl
ash

ligh
t test, even

 w
ith

 an
 au

tom
ated pu

pil-
lograph

ic m
eth

od th
at h

as been
 developed by th

is grou
p. 

A
ddition

ally a pu
pillograph

ic pu
pil cam

pim
etry h

as been
 

developed. T
h

is is u
sed in

 basic research
 to provide a better 

u
n

derstan
din

g of th
e visu

al pathw
ays, in

 clin
ical research

 
to develop early diagn

ostic procedu
res in

 glau
com

a an
d in

 
daily rou

tin
e clin

ic as an
 objective perim

etric tool to dis-
close m

alin
gerin

g.

P
u

pillography is don
e by differen

t 
devices to obtain

 objective in
form

a-
tion

 abou
t retin

al fu
n

ction
, e.g. in

 
patien

ts 
w

ith
 

su
bretin

al 
im

plan
ts 

an
d to investigate differen

t bran
ch

es 
of th

e visu
al system

.

A
 

m
ajor 

topic 
in

 
research

 
an

d 
clin

ical application
 is pu

pillograph
ic 

testin
g of cen

tral n
ervou

s activation
 

by m
ean

s of th
e P

u
pillograph

ic Sleepin
ess Test, P

ST, w
h

ich
 

h
as been

 developed an
d paten

ted by th
is grou

p. P
u

pillary 
oscillation

s in
 darkn

ess provide direct in
form

ation
 abou

t 
th

e state of th
e cen

tral sym
path

etic n
ervou

s system
 an

d al-
low

 objective assessm
en

t of th
e alertn

ess level. Q
u

an
titative 

an
alysis of pu

pillary oscillation
s in

 darkn
ess h

as open
ed 

a w
ide fi

eld of research
 an

d clin
ical application

s. B
oth

 in
 

occu
pation

al m
edicin

e an
d ph

arm
acological research

 P
ST

 
gives in

sigh
t on

 th
e effects of w

orkin
g environ

m
en

ts an
d 

dru
gs in

fl
u

en
cin

g w
akefu

ln
ess. In

 sleep m
edicin

e th
e P

ST
 

h
as already becom

e a rou
tin

e clin
ical application

 an
d is 

provided by th
is grou

p as a service for oth
er clin

ics w
ith

in
 

an
d ou

tside th
e U

n
iversity H

ospital.

T
h

e N
eu

ro-oph
th

alm
ology clin

ic serves as a cou
n

try-
w

ide referen
ce cen

tre for pu
pillary disorders by applyin

g 
all diagn

ostic featu
res provided by th

e pu
pil grou

p.

Pu
p

il G
ro

u
p

W
ilhelm

 H. The pupil.Curr O
pin N

eurol. 2008 Feb; 21(1):36-42.

W
ilhelm

 BJ, W
ilhelm

 H, M
oro S, Barbur JL. Pupil response com

ponents: 
studies in patients w

ith Parinaud’s syndrom
e.Brain. 2002 O

ct;125 (Pt 
10):2296-307.

W
ilhelm

 H, W
ilhelm

 B. Clinical applications of pupillography. J N
eurooph-

thalm
ol. 2003 M

ar;23(1):42-9. Review
.

W
ilhelm

 H, Peters T, Lüdtke H, W
ilhelm

 B. The prevalence of relative 
afferent pupillary defects in norm

al subjects.J N
euroophthalm

ol. 
2007 Dec;27(4):263-7.

W
ilhelm

 B, W
ilhelm

 H, Lüdtke H, Streicher P, Adler M
 (1998) Pu-

pillographic assessm
ent of sleepiness in sleep-deprived healthy 

subjects. Sleep 21, 258-265
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In
 th

e cou
rse of an

 in
creased n

ation
al an

d in
tern

ation
al 

crosstalk in
 R

&
D

, th
e requ

irem
en

ts on
 th

e profession
al or-

gan
ization

 an
d m

an
agem

en
t of th

e In
stitu

te for O
ph

th
al-

m
ic R

esearch
 are m

an
datory. In

 order to en
su

re th
e h

igh
 

com
petitiven

ess an
d th

e qu
ality of th

e research
, th

e scien
-

tists n
eed effi

cien
t in

stru
m

en
ts as provided by th

e ‘U
n

it for 
R

esearch
 M

an
agem

en
t (U

R
M

; Stabsstelle W
issen

sch
afts-

m
an

agem
en

t (SW
M

))’.

T
h

e U
R

M
 su

pervises a w
ide an

d diverse portfolio of lo-
cal, n

ation
al an

d in
tern

ation
al projects, in

clu
din

g several 
E

C
-projects. Its team

 is cooperatin
g w

ith
 n

early hu
n

dred 
research

-partn
ers in

 all E
u

ropean
 cou

n
tries. T

h
e U

n
it for 

R
esearch

 M
an
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