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Leukocytes are a crucial role in the immune system through their surface molecules
that mediate cell-cell communication. However, some of these molecules remain
unidentified. Since the hybridoma technique was invented, monoclonal antibodies
(MmAbs) have been produced and have become essential tools for identifying and
characterizing molecules over the years. This study focused on an in-house mAb clone
CARA, which targets an unidentified molecule exclusively expressed on human T cells.
Preliminary unpublished findings suggest that mAb CARA can classify a previously
unknown T cell subpopulation, distinct from CD4*, CD8* nor regulatory T cells.
Furthermore, culture supernatant containing mAb CARA from hybridoma cell
cultivation exhibited suppressive effect on CD3-mediated T cell stimulation, indicating
potential immunomodulatory effects on T cell biology. Nonetheless, the effect of
purified mAb CARA on T cell stimulation remains unexplored. Therefore, this study
aims to identify the molecular target of mAb CARA and investigated its immunological
functions+in.T cell stimulation. Human peripheral blood mononuclear cells (PBMCs)
were for functionat-analysis, while the Moltd T cell line for moleecular characterization.

Isotyping via capture ELISA and-RT-PCR.indicated that ‘mAb CARA contains gamma3
(Y3) heavy chains and kappa (K) light chains. A high yield of purified mAb CARA,

retaining its reactivity, was successfully obtained wusing protein L affinity
chromatography and utilized throughout the study. The effect of mAb CARA to the
proliferation on CD3-mediated T cell was assessed using a proliferation assay based on
carboxyfluorescein succinimidyl ester (CFSE) and flow cytometry analysis while, total
cytokine was evaluated using sandwich ELISA. Immunofluorescent staining, the

expression of cell surface molecules and cytokines were analyzed using flow



\

Cytometry and a laser scanning microscope. The intracellular signalling was studied
through phosphotyrosine Western blotting. The cellular expression study revealed that
the mAb CARA-recognizing molecule is heterogeneously expression among the
population of Moltd cells, which could be classified these cells into three
subpopulations, including CARA™, CARA'™*, CARA™"™ . Additionally, this molecule
does not colocalize with the CD3 molecule on both in Moltd and activated T cells.
The effect of the mAb CARA to activation of T cell was investigated and demonstrated
that mAb CARA significantly hinders proliferation of CD3-mediated T cell in a dose-
dependent manner after 3 and 5 days of cultivation compared to the matched isotype
control mAb. This effect was confirmed by the decreased expression of CD69, an early

activation marker, and CD25, a marker of late T cell activation, and cytokines, including

IL-2, IL-4, IL-10, IL-17A were significantly reduced, accepted IFN-Y and TNF-XL after 24
h of cultivation compared to the matched isotype control mAb Nonetheless, cytokine
staining showed a marked decrease in IL-2 only. Finally, Western blotting revealed
altered tyrosine phosphorylation patterns. Remarkably, the most prominently
enhanced signal was observed in a protein with a molecular weight of approximately
63-65 kDa in the presence of mAb CARA, consistent with phosphorylated ZAP-70, a key
molecule in TCR signaling. These findings suggested that mAb CARA modulates early
TCR signaling events. However, further investigation is necessary to confirm its
specificity. In conclusion, mAb CARA effectively suppresses T cell activation and
cytokine production in response to anti-CD3 stimulation, likely through intracellular
signaling via tyrosine phosphorylation cascades. Although the specific molecular target
of mAb CARA remains unidentified, its ability to selectively target activated T cells ana
reduce key cytokine production, such as IL-2, indicates therapeutic potential in T cell-

driven conditions such as autoimmune diseases or graft-versus-host disease (GVHD).
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