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The neurofibromatosis 1 syndrome (NF1), caused by
mutations of the NF1 gene, affects ~1/3000 individuals
worldwide. A mutation in the NF1 gene can cause an
astonishingly wide array of ailments affecting the whole
body and different cell types. The changes in NF1 include
neurofibroma tumors, pigmented macules of the skin,
cardio-vasculopathies, hamartomas of iris, gliomas,
learning difficulties, predisposition to malignancies, and
typical bone defects, such as pseudarthrosis. Dental and
oral development is often disturbed.

The Turku Neurofibromatosis  Consortium is
composed of Cell and molecular biology research at
the Institute of Biomedicine, the Neurofibromatosis
clinic (Department of Dermatology), and the NF
research at the Department of Oral Diseases. All
three components of the consortium are located
in the same campus which makes the transfer of
biological samples from the operating room to cell
culture facility easy. The scientific aim is to increase
understanding of NF1 gene in cellular differentiation
and the effect of inactivation of one, or two, NF1
alleles on the reading of the whole genome.

Neurofibromas are composed of all elements of
peripheral nerve, but disorganized in haphazard
manner. Experiments with transgenic mice have
revealed that loss of both NF1 alleles in Schwann cell
lineage is a prerequisite for neurofibroma growth,
but tumors only develop in NF1 +/- background,
that is, if the other cell types of the tumor carry NF1
mutation in one allele. Skeletal anomalies in NF1
are primary lesions, not caused by adjacent tumors.
In analogy to neurofibromas, bone lesions of NF1
contain multiple cell types such as osteoclasts,
osteoblasts, and osteocytes. The best known
function of the protein product of the NF1 gene,
neurofibromin, is to accelerate the switch of active
Ras-GTP to inactive Ras-GDP in many cell types. Our
recent findings indicate that neurofibromin also
acts as a Ras-GAP during ossification in NF1+/+ and
NF1+/- mice.

Our aim is to characterize new molecular functions
of NF1 tumor suppressor/histogenesis factor in
the development and repair of neural and skeletal
connective tissues. At the cellular level, this study
focuses on the action of the NF1 Ras-GAP on
the formation of cellular contacts and the role
of NF1 in Ca** mediated signaling between cells.
The results will elucidate fundamental fields of
ossification and neurobiology, including axonal
growth, differentiation preceding myelination, and
thus the pathogenesis of human neurofibromatosis
syndrome.

The analyses utilize blood and neurofibroma samples
from neurofibromatosis patients and cell cultures
derived from the samples. Conditional NF1 knock-
out mice are used to create and analyze cell type
specific NF1 deficient animals. Neural anomalies
are addressed using neurofibroma cell cultures.
Mouse Schwann cells and neurons separately and
in co-cultures allows us to combine healthy or NF1-
deficient Schwann cells with healthy or NF1-deficient
neurons. We expect to find that the mutation of
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the NF1 gene causes defective communication expression of cell contacts. The expected findings
between Schwann cells and axons, as estimated by are important for the understanding of nerve
altered calcium-mediated cell signaling and aberrant development and tissue repair.
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