Supplement:
Methods for Signaling Kinases Assay experiments:
NFkB phosphorylation activity, as judged by the presence of phosphorylated NFkB protein, p38-MAPK phosphorylation activity, as judged by the presence of phosphorylated p38-MAPK protein, and ERK-MAPK phosphorylation activity, as judged by the presence of phosphorylated ERK-MAPK protein, were determined with the Fast Activated cell-based ELISA (FACE™) kit, which was used according to the manufacturer’s specifications (Active Motif, Carlsbad, CA). Briefly, the cells were cultured in 96 –well plates by incubating with limonin and / or chemotherapeutic camptothecin. Following this drug dosing, the cells were rapidly fixed to preserve activation-specific protein modifications. Each well was then incubated with the respective primary antibody that recognizes phosphorylated NFkB p65 at Serine 536, Serine 468 or total NFkB p65; p-38-MAPK or phospho-p-38 MAPK; ERK-MAPK or Phospho-ERK-MAPK. Subsequent incubation with the respective secondary HRP-conjugated antibody and developing solution provided an easily quantified colorimetric readout (19). The results of triplicate experiments were analyzed for the significance of differences with mean +/- SE and compared using student’s t-test.
Results of Signaling Kinases Assay experiment:

Limonin and NFkB Phosphorylation:
Fig.2A demonstrated that limonin and camptothecin individually as well as in combinations activate both the cytosolic transactivation domain 1 (TAD1) and TAD 2 from nuclei to promote apoptosis in MCF-7 cells. In Fig 2B, limonin did not induce the cytosolic TAD1 phosphorylation in Ser 536 due to the lack of ER negative status in MDA MB 231 cells which are p53 mutant. In Fig 2C, MCF 10 breast epithelial cells experienced neither increase nor decrease in phosphorylations of both TADs in both treatments, indicating that the characteristics of phosphorylations of the serine kinases are attributed only to cancer cells.
Limonin and p38 MAPK phosphorylation
Fig.3 showed that the p38 MAPK phosphorylation played a distinctive role in determining the mechanism of limonin in the growth of breast cancer cells. In MCF-7 cells, limonin increased the p38 phosphorylation fourfold, camptothecin increased threefold and the combination increased two and half times. Limonin alone at 10uM and the camptothecin at 5 and 10 uM induced a significant cell growth inhibition through increased apoptosis as depicted from the Fig 1A. However, these drugs did not significantly affect changes in p38 phosphorylation in MDA MB 231 or in MCF 10 cells (Fig.2B and Fig.2C). The cell growths were not inhibited by treatment of limonin alone at all tested concentrations in these two cell lines.

Limonin and Erk MAPK phosphorylation
The mitogen/extracellular signal-regulated kinase (MEK)/extracellular signal-regulated kinase (ERK) signaling pathway is an important integrator of growth and survival signals originating from extracellular stimuli. We assessed the importance of this signaling pathway in the growth and survival of 3 breast cell lines (MCF10, an immortalized line; and 2 cancer cell lines). The results in Fig.3 indicated that the cell lines expressed variable levels of phosphorylated ERK, but this was unchanged by incubation in a serum-free medium. Incubation with the topoisomerase inhibitor camptothecin (5uM) suppressed growth of all cell lines except MCF10 and exhibited a 40% increase (p < 0.05, Student’s t-test) in the serine phosphorylation. In contrast, incubation with limonin (5uM) alone did not arrest the cell growth of MDA MB231 cells or MCF10 cells, but it did inhibit the MCF-7 cell growth. 
Also, the phosphorylations of serine were increased 50% with limonin and 25% with the combination of camptothecin in MDA MB231 cells, and 5% with limonin and its combination in MCF-7 cells. MCF 10 cells exhibited a 50% reduction (p < 0.05, Student’s t-test) in phosphorylation ratios due to limonin treatment when compared to the phosphorylation ratios of MDA MB 231 cells. There was no change in the phosphorylation ratios when the two different cell were treated with a combination of drugs. It is likely that this signaling pathway controls the level of pro-and anti-apoptotic proteins. At present we do not know the activation of pro and anti-apotptotic genes due to the increased phosphorylations of ERK with limonin treatment.

Figure Legends:
Figure 2. Panel A indicates the differential phosphorylations of serine residues of NFkB of MCF-7 cells with DMSO control, limonin and chemotherapy camptothecin.  Panel B indicates the differential phosphorylations of serine residues of NFkB of MDA MB 231 cells with DMSO control, limonin and chemotherapy camptothecin. Panel C indicates the differential phosphorylations of serine residues of NFkB of MCF-10 nontumorigenic cells with DMSO control, limonin and chemotherapy camptothecin.  Statistical significance by student’s t-test : * P < 0.05. (Mean +/- SE).
Figure 3. This panel indicates the  p38, ERK-MAPK phosphorylations in breast cancer cells (MCF-7 and MDA MB 231) and breast epithelial cells (MCF 10) with DMSO control, limonin and chemotherapy camptothecin. Statistical significance by student’s t-test : * P < 0.05. (Mean +/- SE).
Figure 4: Panel B indicates the tumor weights of  Xenograft Tissue treated with cyclophosphamide and limonin; 
