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ABSTRACT

CD147 is a broadly expressed cell surface molecule which is important for the
immunological function. However, its function is hitherto largely unclear. Phage
display technology is applied in production of multivalent CD147 extracellular
domain (CD147Ex) on phage particle to enhance the functional affinity of CD147 and
used for functional study of CD147. A phagemid expressing CD147Ex was
constructed and used to produce phage display CD147Ex-gpVIIl fusion protein in
TGL1 Escherichia coli. Displaying of CD147Ex viagpVIII was successfully increased
when growing the transformed TG1 at 25 °C with simultaneous I|PTG-stimulation and
helper phage. By sandwich ELISA, incorporation of the CD147Ex into phage particle
was confirmed. The correct size of the CD147Ex-gpV 111 fusion protein at 28 kDa was
demonstrated by Western immunoblotting. Cellular morphological change in the
monocytic cell line, U937, incubated with multivalent CD147 phages was observed
after 24 h of cultivation and cell propagation ceased after 48 h of incubation.
Cytotoxicity of CD147 phage on U937 cells was further analyzed by EthD-1/calcein
double staining. In contrast to wild-type phage, dual-colour fluorescence in U937
cells induced with recombinant phage, which correlated with the apoptotic
appearance, was observed. The level of cleaved caspase-3 in U937 cells incubated
with multivalent CD147 phage was also measured, but was not as high as in U937
cells stimulated with cisplatin when evauated by flow cytometry. When quantified by
immunocytochemistry, 12.8% of multivalent CD147-activated U937 cells with
apoptotic nucleus harbored substantial amount of cleaved caspase-3, in contrast to
41% of cisplatin-induced U937 cells. These results suggest that the CD147-induced
cell death program may partially involve a caspase dependent pathway. The binding
of multivalent CD147 phage on cell surface of U937 cells was confirmed by ELISA
and immunocytochemistry. In addition, apoptotic nuclel were found to coordinate
with U937-bound phage. This function of CD147 in triggering apoptosis implies the
existence of CD147 counter-receptor (s) on the U937 cell membrane.
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