





114

signaling is localized. The fact that MyH9 was distinctly recognized by the p110a
antibody suggests MyH9 may bind to p110a. Further studies using strategies such as co-
immunoprecipitation to identify potential binding proteins to p110a will help provide
the link between PI3K signaling and MyH9. In addition, as shown in my model (Fig. 5.2)
understanding how BRMS1 modulates the expression of MyH9 in MDA-MB-435 cells
may provide a clue in understanding the mechanism behind BRMS1 inhibition of two
key steps in the metastatic cascade-motility and invasion.

PI(4,5)P, is the substrate for PI3K catalyzed PI(3,4,5)P3 production, hence their
signaling events are very much intertwined. Significant reduction in P1(4,5)P, levels, will
result in reduced or no PI(3,4,5)Ps; production despite increased PI3K activity as seen in
BRMS1 expressing cells. From my studies | tried to decipher BRMS1 modulation of
signaling events involved in regulating P1(4,5)P, levels and their role in metastasis.
Although my studies at this point are complete, future work using RNA interference and
overexpression studies on PI3K will shed more light on its regulation by BRMS1.

Why don’t we observe the same dramatic changes
induced by BRMS1 in MDA-MB-231 cells?

Although BRMS1 has been shown to suppress metastasis in both MDA-MB-435
and MDA-MB-231 cell lines, BRMS1 regulation of many signaling moieties ranged from
having a similar or partially similar trend to quite contrasting effects. Even where the
trends were similar a much more dramatic effect of BRMS1 was observed in MDA-MB-
435 cells compared to the MDA-MB-231 cells (e.g. RTK signaling, PIP5KB expression and

PI(4,5)P,). While quite contrasting effects were observed for bombesin induced GPCR
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signaling, the most interesting differences were observed in cytoskeletal organization,
motility and invasion profiles. The question that arises is what is the cause of such
dramatic differences observed on BRMS1 expression in MDA-MB-435 and 231 cells?

To start with, both cell lines though categorized as breast adenocarcinomas have
been derived from different patients [3,22]. In recent years, argument about the
classification of MDA-MB-435 as a breast carcinoma cell line has surfaced, its expression
of milk proteins and it metastasizing from mammary fat pad but not subcutaneous
tissue are consistent with breast carcinoma cell lines [23-26]. Further microarray
analysis showed they have quite different gene expression patterns [2]. These genetic
differences between cells may regulate how BRMS1 is expressed. We are still not totally
clear on BRMS1 regulation of transcriptional events in the cell [27]. Identification of
BRMS1 interactions to DNA in the nucleus using strategies such as chromatin
immunoprecipitation (ChIP) will help get a better understanding of its regulation of
various signaling pathways. This may give evidence for the differences in BRMS1

modulation of cellular events.
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Figure 5.1: MyH9 a putative PI3K binding protein is downregulated by BRMS1 in MDA-
MB-435 cells. - a. Immunoblot using anti p110a antibody and SDS-PAGE analysis
showing the unknown band at about 220KD b. Information from MALDI-TOF analysis
identified the protein as Myosin heavy chain 9 (MyH9).



120

Plasma membrane

|

| %
Cell Migration
' & Invasion
xl

. X Cell Survival Pathways
Transcriptional Machinery

Nucleus

Motility
Cytoskeleton

Figure 5.2: A revised model showing a possible role for MyH9 in BRMS1 mediated
metastasis suppression of MDA-MB-435 human breast carcinoma cells. - BRMS1
reduced intracellular calcium rise by simultaneously reducing EGFR, GRP, PI(4,5)P,,
PI(3,4,5)P; and PLCR1 (#8). BRMS1 also increased PLCy1, IPsR and PI3K expression (
suggesting a compensatory mechanism in tumor cells to overcome the depletion of
PI(4,5)P, levels and maintain its signaling role. Further, BRMS1 inhibits cell survival
pathways emanating from AKT due to reduction in PI(3,4,5)Ps production on growth
factor stimulation. BRMS1 also inhibits MyH9 expression in MDA-MB-435 cells.
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