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The increased expression of CD99 in a differentiated neuroblastoma cell line
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= Abstract =

Background: The human mic2 gene is a pseudoautosomal gene that encodes a cell surface antigen, CD99. High
levels of CD99 conditute a tumor marker in Ewing s sarcoma (ES). We have recently demondrated that
CD99-induced apoptosis occurs only in undifferentiated ES cells, not in differentiddted ES cells, raising the
possibility of the involvement of CD99 in neural ontogeny. Methods: To elucidate the relations between the
expression of CD99 and the differentiation of neural cells and the mechanism by which the expression of CD99
is regulated, we anayzed the differential patterns of CD99 expression in SH-SY5Y by treatment of
12-O-tetradecanoyl- 13-phorbol acetate (TPA) and retinoic acid. In addition, to explore the transcriptional activity
of CD 99 during neura cell differentiation, SH-SYS5Y cells were trandently trandfected with a CD99
promoter-driven luciferase condruct, and treated with the inducers. Results: In immunoblotting and flow
cytometry, the expression level of CD99 was increased on differentiated SH-SY5Y cells induced by TPA and
retinoic acid. The luciferase activity was elevated by the treatment with TPA, known to mature SH-SY5Y cells
toward a sympathetic neuronal lineage, whereas retinoic acid inducing a sympathetic chromaffin lineage displayed
little effect. Conclusion: The result indicates that CD99 might be expressed only on cells maturing toward a
neuronal lineage among differentiating primitive neuronal cells. In addition, the expression of CD99 seems to be
regulated at the transcriptional level during the differentiation.
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Fig. 1. Western blotting analysis for human CD99 expression in SH-SY5Y cells
after the treatment of differentiation inducing agents. SH-SY5Y cells were treated
using TPA and retinoic acid for 4 days or 7days, and were used for western
blotting to measure expression level of CD99. (T. thymocyte cell extract, C. DMSO
control, RA. retinoic acid (10 uM), TPA. phorbol-12-myristate-13-acetate (16nM)).
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Fig. 2. Flow cytometric analysis of up-regulation of CD99 and MHC class | molecule in
SH-SY5Y by treatment of TPA. (secondary antibody only, CD99 expression in DN16 antibody
treated SH-SY5Y, MHC class | expression in W6/32 antibody treated SH-SY5Y).
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Fig. 3. Analysis of the CD99 expression in various cell lines. (A) Expression patterns of endogenous CD99 RNA.
Total RNA was prepared from nonlymphoid (293, 293T, and HelLa) and lymphoid (BJAB, IM9, and Jurkat) cell
lines, and 50 y g of RNA from each cell line was separated by electrophoresis, and analyzed. The expression
level of glyceraldehyde-3 phosphate dehydrogenase (GAPDH) of each cell line is shown in the lower panel as
an internal control. (B) Expression pattern of endogenous CD99 protein. Cell extract was prepared, and 60 p g
of total protein was separated by SDS PAGE method. For the detection of CD99 molecules, the purified form
of DN16 antibody (DiNonA Inc, Korea) was used. The expression level of Calnexin is shown as an internal
control in the lower panel. (C) The relative activities of the reporter construct containing the CD99 promoter
region between -1654 and +123, p(1654/+123)luc. The relative luciferase activity of CD99 promoter activity in
each cell line is shown as fold induction relative to that of the promoterless luciferase construct, p(0)luc. To
normalize transfection variation within the cell lines, the construct containing the TK promoter-driven Renilla
luciferase (pRLTK) was cotransfected, and the activities of firefly and Renilla luciferases are measured
sequentially from a single sample using dual-luciferase reporter assay system (Promega). The mean values +
S.D. from at least more than three experiments are shown. The expression level of surfface CD99 molecules was
measured by FACS analysis, and is indicated as the relative antigen intensity [R.A.l] in parenthesis at the
bottom. The average of two independent experiments is shown.
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Fig. 4. Effect of retinoic acid and TPA on CD99

TPA SH-SY5Y promoter activity in SH-SY5Y. SH-SY5Y were trans-
CD99 iently transfected with p (-1654/+123). Substances

_ SH-SY5Y TPA TPA were applied 1. day after transfection. Cells w.ere
collected for luciferase assay 48hrs post transfection.
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