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ABSTRACT

€D147 is a 50-60 kDa leukocyte surface glycoprotein which is belong to type I integral
membrane protein in the immunoglobulin superfamily. It is broadly expressed on various cell
types and is a lymphocyte activation associated molecule. Previous studies showed that this
molecule might be an essential molegule in the immunc‘ system. However, the molecular function of
CD147 molecule in regulation of T cell function is not clearly understood.

In order to study the function of CD147 molecule in the regulaﬁon of T cell activation,
six anti-CD147 mAbs including M6-2F9, M6-2B1, M6-1F3, M6-1D4, M6-1B9 and M6-1E9 were
used. Purification of the mAbs was firstly performed by affinity chromatography. Then, the
binding activity and specificity of the purified anti-CD147 mAbs were verified by staining with
U937 cells and CD147 expressing COS cells. All purified anti-CD147 mAbs reacted to U937
and CD147 expressing COS cells but they did not react to mock transfectant controls, indicating
the purified mAbs specifically react to CD147 molecule and could be used in further studies.

The cross-blocking analysis was further performed to study the epitope of CD147
molecule recognized by each mAbs. According to mAb binding capability, the studied anti-
CD147 mAbs could be clustered into 4 epitopes: 1; M6-2F9, 2; M6-2B1 and M6-1F3,



3; M6-1D4, and 4; M6-1B9 and M6-1E9. Bly employing COS cells transfected with domain 1
and domain 2 of CD147 cDNA, it was demonstrated that mAbs M6-2F9, M6-2B1, M6-1D4,
M6-1B9 and M6-1E9 reacted to epitopes located on the domain I of CD147 molecule.
Surprisingly, mAb Mé6-1F3 did not react to either epitope on domain 1 or 2 of CD147 molecule.

Western blotting and immunoprecipitation were also carried out for characterization of
the anti-CD147 mAbs. By western blotting technique, under non-reducing condition, mAbs
Mé6-2F9, M6-1D4, M6-1B9 and M6-1E9 reacted to a protein band with the molecular weight of
approximately 50 kDa while M6-2B1 recognized several non-specific bands. No reaction to any
protein band was observed when M6-1F3 was used. Under reducing condition, M6-1D4,
M6-1B9 and M6-1E9, but not M6-2F9, M6-2B1 and M6-1F3, reacted to a protein band of
approximately 53.5 kDa. The results indicating mAbs M6-2F9, M6-1D4, M6-189 and M6-1E9'l
reacted to linear epitopes, whereas, mAb M6-2B1 and M6-1F3 reacted to conformational epitopes
on CD147 molecule. MAb M6-2F9, on the other hand, was demonstrated to react epitope that
effect by treatment with 2ME. By immunoprecipitation technique, mAb M6-1D4, M6-1B9 and
M6-1E9 precipitated a broad protein band at the molecular weight of 50-66 kDa under reducing
conditions and 45.5-61.7 kDa under non-reducing conditions. MAb M6-2F9, M6-2B1 and
M6-1F3 did not precipitate any protein under either non-reducing or reducing conditions. No co-
precipitated protein was observed with this immunoprecipitation condition. From epitope
mapping, western blotting and immunoprecipitation results, the position of epitope recognized by
these mAbs was predicted. MAbs M6-2F9, M6-2B1, M6;1F3 and M6-1D4 react to the different
epitopes on the CD147 molecule while mAbs M6-1B9 and M6-1E9 seem to recognize to the
same epitope or overlapping epitopes.

The characterized mAbs were then used in functional analysis of the CD147 molecule.
Two functional studies namely, induction of apoptosis and regulation of T cell activation, were
carried out. None of the mAbs used demonstrated the ability to induce apoptosis of U937, KGla
and Sup-T1 cell lines. To study the effect of anti-CD147 mAbs on T cell activation, PBMC were
activated with OKT3 or PHA and cultured in the absence or presence of various concentrations of
anti-CD147 mAbs. It was found that mAbs M6-1B9 and M6-1E9 could inhibit OKT3-induced

T cell proliferation whereas other anti-CD147 mAbs did not show any inhibitory effect. In the



case of PHA~induced T cells proliferation, every anti-CD147 mAbs employed did not inhibit the
cell proliferation.

In this study, we confirmed that CD147 molecule is a leukocyte surface molecule involving in the
regulation of T cell activation. This regulatory role is controlled through c;:rtain epitopes on the
CD147 molecule. The finding leads to a better understanding of T cell immune regulation, which

may provide new avenues for clinical intervention.
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