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Abstract

CD147 is a 50-60 kDa glycoprotein of the immunoglobulin superfamily, broadly
expressed on hematopoietic cell lines and peripheral blood cells, Engagement of CD147
by CD147 monoclonal antibodies (mAb) has been shown to induce homotypic
aggregation of U937 cells. However, intracellular signal transduction pathway after
CD147 engagement is still unknown.

To study the intracellular signaling via CD147, a mAb to CD147, termed Mé6-1D4,
was firstly purified by affinity chromatography using anti-mouse 1 gM Sepharose column.
The binding activity of the purified M6-1D4 after completion of purification processes
was determined by staining CD147 expressing COS cells using indirect
immunofluorescent method. The results showed that the purified M6-1D4 strongly reacted
to CD147 expressing COS cells but did not react to mock transfectants. The expression of
CD147 on various hematopoietic cell lines including, J937, Duadi, Sup-Tt, Molt4 and
K562 was analyzed by using purified M6-1D4. All tested cell lines were positive with
mAb M6-1D4. Staining of freshly isolated PBMC and PHA activated PBMC with M6-
D4 indicated that CD147 is a lymphocyte activated antigen.

The purified M6-1D4 (10pg/ml) was then used to activate U937 cell lines.

Homotypic cell aggregation of U937 cells was observed in 2 hours after activation and
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reached to the maximal at 24 hours. This cell aggregation was inhibited by 40 pg/ml of
anti-leukocyte function associated antigen-1 (LFA-1) mAb or anti-intercellular adhesion
molecule-1 (ICAM-1) mAb. Whereas 0.78-1,000 ug/ml of various polysulfated
polysaccharides including heparin, dextran sulfate (M.W. 500,000, 40,000, and 8,000),
pentosan polysulfate, polyolpolysulfate, chondroitin sulfate C and chondroitin sulfate D
have no effect on cell aggregation. This result indicated that LFA-1 and ICAM-1 but not
polysulfated polysaccharides are involved in U937 cell aggregation induced by mAb
against CD147.

To study the effect of protein synthesis inhibitors on M6-1D4 induced cell
aggregation, U937 cells were cultured with M6-1D4 in the presence of protein synthesis
inhibitors, mitomycin C or cyclohexamide. It was found that these agents have no effect
on cell aggregation. However, cell aggregation was completely inhibited by actin filament
. polymerization blocking agent, cytochalasin B and cytochalasin D, implying that U937
cell aggregation induced by mAb to CD147 is strongly associated with cytoskeleton
reorganization.

To study the signal transduction via CD147, protein kinase C inhibitors, 1-(5-
isoquinolinylsulfonyl)-2-methylpiperazine (H-7) and sphingosine, and protein tyrosine
kinase inhibitors, genistein, were used to inhibit M6-1D4 induced cell aggregation. Both
protein kinase C inhibitors, H-7 and sphingosine, inhibited M6-1D4 induced cell
aggregation in a dose dependent manner. In contrast to protein kinase C, protein tyrosine
kinase, genistein, enhanced cell aggregation. Other clones of mAb against CD147, M6-
1E9 and M6-2B1, which slightly induced homotypic cell aggregation, were used to induce
homotypic cell aggregation of 1937 cells in the presence of genistein. The results showed
that in the presence of genistein, M6-1E9 and M6-2B1 could induce maximum (4+) cell
aggregation. It was postulated that, engagement of CD147 with mAb to CD147 induced
signal transduction through protein kinase C and protein tyrosine kinase pathways.
However, protein tyrosine kinase may functions as an inhibitory signal.

The special characteristic of CD147 is that there is a charge residue, glutamic acid
located in its transmembrane region. This phenomenon is usually found in the molecule
that always associated with the other proteins. Immunoprecipitation technique was used to
find out whether CD147 is associated with the other protein in the membrane. It was
found that purified M6-1D4 precipitated a broad protein band 45-65 kDa. This result

suggested that there are no any proteins associated with CD147 on U937 cell surface. On
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the other hand, some proteins may be associated with CD147, but the associated protein

may have the molecular mass with in the same range of CD147.
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