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Research focus 
• Mechanism of pathogenic protein cross-seed-

ing in neurodegenerative disorders (Cross-
Seeds) 

• Characterization of the contribution of trans-
glutaminase 6 to Huntington’s and Alz hei -
mer’s disease 

• Examination of behavioral abnormalities in 
rats  after injection with gadolinium based 
contrast agents: Neurobehavioral findings re-
sulting from experiments 

• Characterization of the role of glutaminyl-cy-
clase and its isoform during Huntington’s dis-
ease 

• Potentiation of Neuropeptide Y mediated ef-
fects in stress-associated and neurodegenera-
tive disorders via NPY-degradation inhibitors 

• Early postnatal behavioral, cellular, and molec-
ular changes in models of Huntington disease 
are reversible by HDAC inhibition 

Structure of the Division 
 
Professorship: 1 
Personnel: 7 
• Doctor (of Medicine): 1 
• Scientist: 1 
• Graduate students: 4 

Special structural features 
• Location within the Preclinical Experimental 

Animal Center (PETZ) 
• Contribution to services and teaching offered 

by PETZ 

Research 
 
Research is focused on experimental therapeutic 
studies in animal models of human neurode-
generative and psychiatric disorders (Alz hei -
mer s disease (AD), Huntington s disease (HD), 
Parkinson s disease (PD), Spinocerebellar ataxia 

type 17, Schizophrenia, stress-induced disor-
ders, attention deficit hyperactivity disorder). 
After comprehensive phenotyping of a certain 
disease model, we search for, characterize, and 
target post-translational protein-modifications 
by transglutaminases, dipeptidyl-peptidase 4, 
glutaminyl-cyclase and its isoform ultimately 
trying to identify novel interventional ap-
proaches. A present focus is on neurodegener-
ative processes in the course of protein aggre-
gation disorders. 

Mechanisms of pathogenic protein 
cross-seeding in neurodegenerative 
disorders (Cross-Seeds) 
This project is based on the hypothesis that a 
number of brain disorders, including AD, PD, 
and HD, share common pathogenic mecha-
nisms leading to neurodegeneration. A tradi-
tional view on these devastating disorders fo-
cuses on individual, disease-specific enzymes 
and/or aggregating proteins contributing to as-
pects of neuropathology. Here, we combine in-
terdisciplinary approaches to identify cross-dis-
ease pathways leading to pathogenic protein 
aggregation. All three clinical conditions ad-
dressed have at least one feature in common: 
Aggregation of pathogenic proteins associated 
with neurodegeneration. We use mice and rats 
transgenic for AD, PD, and HD in order to 
screen for cross disease protein aggregation be-
tween the pathogenic proteins. 

Characterization of the contribution 
of transglutaminase 6 to Huntington’s 
and Alzheimer’s disease 
Mammalian transglutaminases (TG) catalyze 
calcium-dependent irreversible post-transla-
tional modifications of proteins and their enzy-
matic activities contribute to the pathogenesis 
of several human neurodegenerative diseases. 
Our overall hypothesis is that the neuronal iso-
form of transglutaminases, transglutaminase 6, 
significantly contributes to protein aggregation 
in HD and AD. TG6 may interact with polyglu-
tamine (HTT) or amyloid-precursor-derived (Aß) 
proteins inducing posttranslational modifica-
tions via transglutaminase-catalyzed intermolec-
ular crosslinks resulting in stable, rigid, and in-
soluble protein complexes. Focusing on the role 
of TG6 in HTT and Aß aggregation in vitro and 
in vivo, we therefore study TG6 expression and 
function in HD/AD cell culture systems, trans-
genic mouse and rat models including novel 
loss-of-function mutant mice (TG6ko mice). We 
expect deeper insight into the role of TG6 in the 
CNS and particular into TG6 dependent mech-

anisms contributing to HTT/Aß aggregation po-
tentially identifying targets and novel therapeu-
tic approaches in neurodegenerative disorders. 

Examination of behavioral abnormali-
ties in rats after injection with 
gadolinium based contrast agents: 
Neurobehavioral findings resulting 
from experiments 
The objective of this study was to investigate 
the potential effect of a signal intensity (SI) in-
crease and the presence of Gadolinium (Gd) in 
the brain after repeated administration of the 
Gd-based contrast agents (GBCAs) Omniscan 
and Gadovist on general health, motor coordi-
nation, anxiety-related behaviors as well as cog-
nition. GBCAs represent a family of aminopoly -
arboxylic acid ligands chelated to gadolinium 
and are commonly used in patients for T1-
weighted magnetic resonance imaging (MRI) 
for diagnostic purpose. Since a few years it is 
known that repeated administration of some, 
but not all GBCAs, is associated with T1- 
weighted signal intensity increase in the deep 
cerebral nuclei dentate nucleus and globus pal-
lidus of the patients. Genesis, clinical conse-
quences, reversibility, and potential comorbidity 
of this Gd-accumulation is not known yet. The 
American Food and Drug Administration as well 
as the European Medicines Agency prompted 
all manufacturer of GBCAs to investigate poten-
tial functional consequences of this Gd-accumu-
lation. 

Characterization of the role of glu-
taminyl-cyclase and its isoform during 
Huntington’s disease 
Aim of the present project is to investigate the 
role of glutaminyl-cyclase (QC) and iso-glu-
taminyl-cyclase (isoQC) during the neuropatho-
logical processes associated with HD in the ro-
dent brain. Among other approaches, HD trans-
genic animals are phenotyped and the impact 
of the enzyme glutaminy-cyclase (QC) and its 
isoform (isoQC) is characterized after cross-
breeding with QC and isoQC knockout-mice. 
Furthermore, experimental therapy by active 
immunization against QC/isoQC posttransla-
tional modified huntingtin fragments is per-
formed. 

Potentiation of Neuropeptide Y  
mediated effects in stress-associated 
and neurodegenerative disorders via 
NPY-degradation inhibitors 
The concept of stress protection in the CNS via 
potentiation of endogenous stress-protective 
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signaling is neither fully explored nor clinically 
translated. Neuropeptide Y (NPY) exerts many 
stress and neuroprotective actions in the brain 
and may well be pharmacologically modulated 
by inhibiting the corresponding enzymatic 
degradation. In addition, neurodegenerative 
disorders such as HD may benefit from such ap-
proaches. Surprisingly, in the degenerating 
striatum of HD patients, those medium spiny 
neurons expressing NPY survive. We will analyze 
this endogenous NPY-based neuroprotection in 
animal models of HD. Genetic and pharmaco-
logical inhibition of the NPY-degrading enzyme 
dipeptidyl-peptidase IV will be used to develop 
a novel HD delaying approach via inhibitor-me-
diated potentiation of NPY-mediated neuropro-
tection. 

Early postnatal behavioral, cellular, 
and molecular changes in models of 
Huntington disease are reversible by 
HDAC inhibition 
HD is an autosomal dominant neurodegenera-
tive disorder caused by expanded CAG repeats 
in the huntingtin gene. Although mutant HTT 
is expressed during embryonic development 
and throughout life, clinical HD usually mani-
fests later in adulthood. A number of studies 
document neurodevelopmental changes asso-
ciated with mutant HIT, but whether these are 
reversible under therapy remains unclear. We 
identify very early behavioral, molecular, and 
cellular changes in preweaning transgenic HD 
rats and mice. Interventional treatment of this 
early phenotype with the histone deacetylase 
inhibitor (HDACi) LBH589 led to significant im-
provement in behavioral changes and markers 
of dopaminergic neurotransmission and com-
plete reversal of aberrant neuronal differentia-
tion in vitro and in vivo. Our data support the 
notion that neurodevelopmental changes con-
tribute to the prodromal phase of HD and that 
early, presymptomatic intervention using 
HDACi may represent a promising novel treat-
ment approach for HD. 

Teaching 
 
The Division of Experimental Therapy con-
tributes to the international degree program 
Molecular Medicine as well as to electives in 
Medicine. Our seminar on interdisciplinary pre-
clinical studies using animal models of human 
disorders is much appreciated. 
We supervise Bachelor’s and Master’s theses as 
well as MD and PhD theses in the fields of neu-
robiology and neuropathophysiology of neu-
rodegenerative diseases. 
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