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Non-classical Mechanisms of Eukaryotic Protein Secretion

Proteins destined for the classical pathway of
secretion (e.g. serum proteins such as
immunoglobulins) typically contain an N-
terminal signal peptide that mediates translo-
cation into the lumen of the endoplasmic retic-
ulum followed by ER/Golgi-dependent trans-
port to the cell surface. By contrast, a growing
number of proteins such as angiogenic growth
factors (Fibroblast Growth Factor (FGF) 1 and
2), lectins of the extracellular matrix (family of
the galectins), infection-related cell surface
markers of Leishmania parasites (HASP
family), inflammatory cytokines such as inter-
leukin 1beta as well as viral proteins such as
Herpes simplex tegument protein VP22 lack a
signal peptide yet they are secreted from
eukaryotic cells. Consistently, these secretory
proteins do not localize to classical secretory
organelles such as the endoplasmic reticulum
and the Golgi apparatus and have been shown
not to contain ER/Golgi-specific posttransla-
tional modifications such as glycosylation.
Importantly, inhibitors of the classical secreto-
ry pathway such as brefeldin A do not interfere
with secretion of these proteins. Thus, uncon-
ventional mechanisms of protein secretion
have been postulated, however, the machiner-
ies that mediate these processes remain to be
identified in molecular terms.

Based on both in vivo and in vitro systems
functionally reconstituting the transport pro-
cesses described we are currently analyzing
the molecular components that mediate export
of FGF-2, galectin-1 and HASPB. Moreover, we
make use of these systems in order to identify
small molecular weight molecules that inter-
fere with unconventional protein secretion
pathways. Such molecules have great potential
to serve as lead compounds for the develop-
ment of for example anti-angiogenic drugs.
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