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CADASIL - Molecular and Cellular Mechanisms

CADASIL (Cerebral autosomal dominant arteriopathy with subcortical infarcts and leukoencephalopathy) is
caused by mutations in the NOTCH3 gene and the most common monogenic cause of stroke and vascular
dementia. CADASIL has evolved as a unique 'model’ to study stroke mechanisms in small vessel disease
and vascular dementia. Our research focuses on interventional and MR-imaging studies investigating the
structural and functional correlates underlying vascular cognitive impairment. Another main focus is on the
molecular and cellular mechnisms underlying CADASIL and includes work in animal models. This work
involves strong collaborations with other research groups in Munich.

Projects

» Transgenic Mouse Models

Aggregation properties of wt and mutant Notch3 Receptor (in vitro studies)
Antiapoptotic effects of Notch3

Genetic Modifyers in CADASIL

Structural and Functional Correlates underlying Vascular Dementia (see Imaging)

Diagnostics

We offer molecular genetic testing by direct sequencing of the NOTCH3-gene. We further offer Ultrastructural
examination of skin biopsy samples for vascular osmiophilic deposits which are specific for CADASIL and
therefore diagnostic. Before sending (blood or biopsy) samples, please contact us for further details (sample
processing etc.). The respective forms can be downloaded from this website (Diagnostik).

Background on CADASIL

NOTCH3 encodes a cell surface receptor, which has a role in arterial development and is expressed on
vascular smooth muscle cells. The Notch3 receptor is a hetero-dimer composed of a large extracellular
fragment and a smaller transmembrane intracellular fragment. Mutations are greatly stereotyped in that most
if not all mutations change the number of cysteine residues within one of the extracellular
epidermal-growth-factor-like repeat domains. There have been single reports on mutations not involving
cysteine residues but the role of these sequence variants remains controversial. The mutational spectrum is
broad. About 95% of the patients have missense mutations which cluster in exons 3 to 6. Preliminary
evidence suggests that some mutations are associated with a slightly more aggressive phenotype. In
general, however, the genotype seems to have no major influence on the phenotype. The mechanisms by
which NOTCH3 mutations become pathogenic are still poorly understood. Most mutations do not seem to
interfere with Notch3 receptor signalling. However, studies in patients and transgenic mice have shown that
the mutant Notch3 receptor accumulates in arteries and precapillaries. Electron microscopy shows granular
osmiophilic deposits within the vascular basal lamina, which are specific for CADASIL, present throughout the
arterial system and can therefore be used for diagnostic purposes. An important observation has been that
the clinical course and MRI findings may vary from relatively benign to very severe. Recent evidence
suggests that variations in disease severity are due to a modifying influence of genetic factors distinct from
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the causative NOTCH3 mutation.
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