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ABSTRACT

CD99, a leukocyte surface glycoprotein, is broadly expressed in many cell
types. On the cell surface, CD99 is expressed as two distinct isoforms, a long form
(32 kDa) and a short form (28 kDa). CD99 has been demonstrated to play a key role
in several biological processes, including the regulation of T cell activation. However,
the molecular mechanisms by which CD99 participates in such processes are unclear.
As CD99 contains a short cytoplasmic tail, it is unlikely that CD99 itself takes part in
its multi-functions. Association of CD99 with other membrane proteins has been
suggested to be necessary for exerting its functions. In order to better understand
CD99 function, we aspired to investigate the association of CD99 with other cell
surface molecules and characterize the CD99 associated molecules. The molecular

mechanism by which CD99 participates in the T cell activation was also determined.
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In this study, by employing COS cell transfection system, three monoclonal
antibodies (mAbs) against CD99 molecules were generated. The generated anti-CD99
mADbs were then used to identify the CD99 associated molecules by
coimmunoprecipitation method. Several membrane proteins were demonstrated to be
associated with CD99 molecules in various cell types. By using our recently
developed immunoprecipitated bead immunization strategy, mAbs against CD99
associated molecules were produced. The produced mAbs were then used as a tool for
identification of CD99 associated molecules and CD99 functional study. Using
coimmunoprecipitation and Western blotting, we observed the association of MHC
class I, MHC class Il and tetraspanin CD81 with CD99 molecules on the cell surface.
The colocalization of CD99 with its partners was confirmed, by indirect
immunofluorescence staining and confocal microscopic analysis, both in cell line and
peripheral blood mononuclear cells. These results indicate that association of CD99
with MHC and CD8L is physically occurs in peripheral blood cells. Additionally, the
association of CD99 with its partners was observed for both isoforms.

In the functional study of the CD99 involving T cell activation, we
demonstrated that CD99 is a lipid raft-associated membrane protein. Upon T cell
activation, recruitment of CD99 into the immunologic synapse was demonstrated as
was observed with its associated molecules. Inhibition of anti-CD3 induced T cell
proliferation by an anti-CD99 mAb was also revealed. These results suggest that
CD99 is associated with MHC class I, MHC class Il and CD81 on the cell surface and
plays a regulatory role in T cell activation. Upon T cell activation, the MHC-
tetraspanins complexes were demonstrated to be involved in T cell signaling. We

hypothesize that CD99 may play a role in cell signaling. To explore the intracellular
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signaling by CD99 molecule, induction of protein phosphorylation upon CD99
engagement was examined. The results indicate that CD99 is one of the T cell
signaling molecules, as activation of CD99 molecule by agonistic antibody
significantly elevated tyrosine and serine phosphorylation.

Collectively, we provide evidence that CD99 directly interacts and forms the
complex with the MHC class | and Il, and tetraspanin CD81, and is functionally
linked to the formation of the immunologic synapse and signal transduction. Upon T
cell activation, CD99 engagement can inhibit T cell proliferation. We speculate that
the CD99-MHC-CD81 complexes may play an important role in the regulation of T

cell activation.
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