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Current Research

Growth factors are involved in the development, degeneration, and
regeneration of the nervous system. Current projects include the analysis of
the role of growth factors, like basic fibroblast growth factor (FGF-2), during
neuronal development and in neurodegenerative diseases. In addition, their
possible use in the establishment of new therapeutic strategies is in the center
of interest. Studies are carried out on neuronal and glial cell cultures and in
in vivo animal models. Furthermore, biochemical and molecular interactions,
particularly of FGF-2, are under current investigation to clarify the cascades
of the effects of the growth factor.

Mouse mutants for the FGF system

To gain a better understanding of the physiological role of the endogeneous
FGF-2 and its receptors, the peripheral nervous system is extensively
investigated in FGF-2- and FGF receptor 3-deleted mice and in the tgFGF-2
mouse model with and without specific lesions. First results show that FGFR3
signaling seems to be involved in processes of damage-induced neuron death
and of axonal development. Furthermore, according to our regeneration
studies in FGF-2-deleted mice, we suggest that endogenous FGF-2 is crucially
involved in the early phase of peripheral nerve regeneration presumedly by
regulation of Schwann cell differentiation.

Fig. 1: Double labeling for NSE and GAP-43, respectively, with P0 in the proximal and
distal part of the crushed sciatic nerve in FGF-2 wild-type and knock-out mice.
Representative semithin cross-sections performed at the crush site, 0.5 mm and 1.0
mm distally of lesioned wild-type (WT: A, C, E) and knock-out (KO: B, D, F) mice.

The role of FGF-2 in the regenerating peripheral 
nervous system

Regeneration and cellular expression of FGF-2 and its high affinity receptors
are assessed quantitatively and qualitatively in the nervous system following
nerve injury. The velocity and extent of regeneration is morphometrically and
functionally evaluated. Adult rat sciatic nerve transection is used as a lesion
model. The nerve stumps are inserted into the opposite ends of silicone
chambers filled with genetically modified Schwann cells which overexpress
distinct FGF-2 isoforms. With regard to autologous cell transplants and a
possible clinical use of these interponats, the establishment of highly enriched
adult Schwann cells (rat and human), their genetical modification and their
propagation is currently investigated.
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The role of FGF in the dopaminergic nigrostriatal system

The effects of growth factors (FGF-2, FGF-20) on survival and differentiation of
dopaminergic neurons or dopaminergic progenitor cells are analyzed in
dissociation cultures and after transplantation into the rat model of Parkinson´s
disease induced by neurotoxin injection. Dopaminergic progenitor cells are
genentically modified to over-express FGF-2 or FGF-20. In addition to the
phenotypical and functional characterization in vitro, these cells are also
evaluated with regard to the anatomical and functional integration after
intrastriatal transplantation into the neurotoxin-lesioned rat brain.

Intracellular functions of FGF-2: 
FGF-2 and Spinal Muscular Atrophy
Spinal muscular atrophy is a neurodegenerative disease with a progressive
loss of motoneurons caused by a deletion of the carboxyterminus of the
survival of motoneuron protein (SMN). SMN is an assembly factor for the
spliceosomal machinery. We have found that intracellular FGF-2 is able to
interact directly with SMN opening an exciting pathway for direct modulation
of splicing by a neurotrophic growth factor.

Fig. 2: FGF-2 directly interacts with SMN, an assembly factor for the spliceosomal
machinery. After assembly the complex is imported into the nucleus where SMN is
directed to highly mobile nuclear bodies (gems), whereas the ribonucleoprotein
particle is processed in Cajal bodies (CJB), in the nucleolus (NOS) and eventually
localize to the splicing compartments (SFC). NM, nuclear membrane; CHR,
chromosome territories. 
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