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Summary

The growth and differentiation factor 3 (GDF-3) is unique among the members of the TGF[3
super family. It is almost exclusively expressed in lymphoid tissues (Mc Pherron and Lee,
1993), suggesting a role for GDF-3 in the maintenance and/or regulation in the immune

system.

Combining MACS technology, quantitative RT-PCR, and in situ hybridisation, the cellular
source of GDF-3 secretion within primary and secondary lymphoid tissues could be
identified. Magnetic cell sorting (MACS) was applied to separate distinct cell populations
according to their specific surface markers to a high purity. mRNA was isolated from the
different cell types, reversely transcribed into cDNA, and analysed by quantitative, sequence-
specific PCR utilising the LightCycler system. mRNA from total lymphoid tissues was
isolated for comparison. Prior to quantification, all samples were normalised to expression of
the housekeeping gene B-Actin. GDF-3 transcript could specifically be detected in
B220/Thy1.2/CD11b/CD11¢/CD45 negative, adherently growing cells. In situ hybridisation
of spleen sections revealed the morphological pattern of the GDF-3 expressing cells. They

were clearly identified as stromal cells of the red pulp.

To address the question whether GDF-3 expression is regulated, a series of in vitro
experiments was performed. Stimulation of splenocytes with Lipopolysaccharide (LPS), a
bacterial antigen that activates the immune response, leads to a dramatic downregulation of
GDF-3 expression. Furthermore, CD11b" cells, CD1 1c" cells, and DX5" cells were found to
be required to maintain GDF-3 expression in culture. Immunohistochemistry showed that
CDI1b" cells are co-localised with the GDF-3 expressing stromal cells in the red pulp of
spleen, suggesting an immediate effect for CDI1b" cells in the regulation of GDF-3
expression. If added to CD11b-depleted splenocytes, the CD11b" fraction, but not conditioned
medium from total spleen can restore full GDF-3 expression. Therefore, GDF-3 expression is

mediated by direct cell contact rather than by a secreted factor.

In conclusion, the data provides strong evidence that GDF-3 is part of the complex ensemble

of secreted proteins that govern the immune function.
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