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Collagen Immunogenicity - Characterization of Collagen and
Collagen Antibodies
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Collagen is the most abundant protein component of the extracellular matrix (ECM).
It provides a scaffold for cell attachment and migration, and also possesses specific,
intrinsic mechanic properties. Because the low immunogenicity, collagen-based
products are compatible to those synthetic polymers for clinical use, including heart
valves and wound dressing. To monitor changes in collagen types during wound
healing process, collagens and anti-collagen antibodies were purified and
characterized. The objective of this thesis is to study whether collagen
immunogenicity can be altered by pepsin treatment based on ELISA and Western blot
analyses. The antibodies were subsequently used to explore changes in collagen
synthesis patterns by primary cultured and immortalized chondrocytes.

For the purposes, type | collagens were extracted and purified from rabbit, swine, rat
and bovine tendon; the type Il collagens were extracted and purified from rabbit and
swine cartilage. The purity of type I collagen, and that of type Il collagen were
analyzed by SDS gel electrophoresis. The immunogenicity of collagens and
pepsin-treated collagens were investigated by immunodetection (ELISA, Western
Blot). The results suggested that there were little changes appeared before and after
pepsin digestion except that the interaction of porcine anti-rabbit type I collagen



antibody with rat type | collagen was decreased greatly after pepsin digestion.

The porcine anti-rabbit type | and type Il collagen antibodies were used to determine
the collagen typing during primary chondrocyte culture. The results suggested that
type | collagen synthesized by chondrocytes from passage 1 to passage 7 was
increased gradually but the presence of type Il collagen was diminished by passage 3.
In order to keep the phenotypes of chondrocyte, the cells were immortalized since PO
by Deng et.al. The immortalized chondrocyte were cultured and the life span,
doubling time and morphological changes were recorded. Both primary cultured and
immortalized cultured chondrocytes formed dunes after long-term culture for 14 days.
The immortalized chondrocytes has been subcultured to passage 45 and still
continuing.

In conclusion, (1) Different species of type I collagens and type Il collagens can be
differentiated by porcine anti-rabbit collagen polyclonal antibodies. (2) Based on
pepsin-digestion data, the immunogenicity of collagens from different species was
different. This may be because of variation in respective type | collagen structure or
amino acid sequence. (3) The type | and type Il collagens from various passages of
primary chondrocytes could be differentiated by porcine anti-rabbit type I and type Il
collagen antibodies. It was found that type 11 collagen decreased from passage O to 3
while type I collagen increased gradually from passage 0 to passage 7 of monolayer
chondrocyte culture. (4) The immortalized chondrocytes has been cultured to passage
45 and still continuing.



