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The versatility
of the vaccinia
expression
system
has been greatly
expanded
by the
development
of a panel of fusion protein expression
constructs
(Fig. 1). These plasmids,
pT-caml
through pT-cam5,
enable expression
of matrix glycoproteins
in eukaryotic
cells
with or without
an exogenous
insulin
signal sequence
(to target nascent
protein
for
processing
and secretion),
a poly-histidine
domain either at the N-terminal
or C-terminal
end (for rapid, single-step
affinity purification),
and contain an extensive
multicloning
site
for convenient
insertion of heterologous
genes.
Biglycan
and Decorin,
small
interstitial
proteoglycans
that
can
regulate
collagen
fibrillogenesis
in vitro and appear to be important
in modulating
the action of TGF-13 (an
agonist of osteoclast
and osteoblast
activity) have been expressed
in large quantity (>20 mg
per experiment)
by use of recombinant
vaccinia viridae. Biglycan
has been expressed
both
as a proteoglycan
(i.e. with 2 GAG chains) and as a core protein form (i.e. devoid of GAG
chains) containing
two N-linked
oligosaccharides.
Crystal formation
is more likely with
the later form so culture conditions
were modified
so that chemical amounts of purified core
protein have been purified and are currently
undergoing
crystallization
screening
at UAB.
Decorin
similarly
has been expressed
as both a proteoglycan
and core protein
form;
however,
the core protein is variably substituted
with 2-3 N-linked
oligosaccharides.
We
have generated site-specific
mutations in the core protein so that both the GAG attachment
and the 3rd oligosaccharide
attachment
site have been deleted;
expression
of chemical
amounts of homogeneous
core protein is underway
and will be sent for crystallization.
Both biglycan and decorin possess extensive
secondary
structure (far UV CD-spectra),
and
this project represents
the first time that these molecules
have been produced
in significant
amount with maintenance
of secondary
structure.
The likelihood of finding conditions
for
crystal formation
and subsequent
solving of the structure is high.
Recombinant
vaccinia viridae encoding
full length bone sialoprotein
(BSP) and epiphycan
as poly-histidine
fusion proteins
have been generated
and are now ready for large scale
production.
BSP is a bone-specific
protein
and undergoes
osteoblast-specific
posttranslational
modifications;
expression
will be done using osteoblast
cultures propagated
in
the STLV system of Dr. Neal Pellis (NASA).
Similarly, epiphycan
expression
is restricted
to the growth plate of developing
cartilage and it therefore
likely that cultures
of growth
plate chondrocytes
that maintain an appropriate
phenotype
in the STLV system
will be
optimized
for large scale production.
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