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Introduction: MRS studies have consistently detected an elevation of PC and total choline containing compounds in human lung, colon, prostate, and breast tumors as
well as derived epithelial cell lines [1, 2]. Enzymes in the choline phospholipid metabolism pathway therefore present unique targets to exploit for cancer treatment.
Unlike pharmacological inhibitors, siRNA targeting has several advantages over other traditional therapeutic methods as siRNA can be generated to silence expression
of any single or multiple genes. Choline kinase (Chk) is a cytosolic enzyme that catalyzes the phosphorylation of choline (Cho) to phosphocholine (PC) by ATP in the
presence of magnesium. Over-expression of Chk-a has been observed in breast, prostate and lung cancers [3, 4], making it an obvious choice for targeting. We
investigated siRNA-mediated down-regulation of Chk-o in human breast cancer cells, and observed significant down regulation of Chk-a (Figure 1A) and PC (Figure
1B). Down-regulation of Chk-o resulted in a significant reduction of cell proliferation and increased differentiation in highly invasive MDA-MB-231 human breast
cancer cells after siRNA-Chk transfection [5].
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PLD over-expression has also been
found to result in increased matrix metalloproteinase-2 expression and an increase of invasion [8]. Inhibitors of PLD have also been investigated as cancer therapeutic
agents [7]. Both PLDI and PLD2 exhibit unique regulatory properties. Unlike PLD2, which is constitutively expressed, basal expression of PLD1 is very low and is
activated by G proteins such as ARF, Rho and Rac. Elevated PLD1 has been reported in gastric, renal, colon and breast carcinoma [7]. Elevated PLD activity and
PLD1 protein have been reported to generate rapamycin resistance in MDA-MB-231 cells indicating that mTOR pathways may be affected in cancer cells with higher
PLDI. We characterized PLD1 in metastatic MDA-MB-231 cells, less metastatic MCF-7 cells, and nonmalignant MCF-12A cells and used siRNA to down-regulate
PLDI in these cells. The effects of Chk-a downregulation on PLD1 expression and the effects of PLD1 downregulation on Chk-o. expression were determined.
Methods: MCF-7 and MDA-MB-231 cells were transiently transfected either with siRNA targeting Chk-a or PLD1. Forty-eight hours post-transfection cells were
harvested for protein and RNA. To determine the effective knock-down of Chk-a or PLD, about 30pg of protein was resolved on 7.5% acrylamide gel, transferred to
nitrocellulose membrane and probed with antibody specific to either Chk-o or PLDI.

Results and Discussion: Chk and PLDI protein MDA-MB-231 MDA-MB-231 Figure 2. The effect of Chk downregulation on PLDI in
levels and. their ~downregulation followi_ng wr eV Chk WT  Oligo  ch MDA-MB-231 breast cancer cells was determined using
treatment with siRNA were determined with shRNA sIRNA cells stably expressing shRNA against Chk or cells
western blots and the message was quantified with | transiently transfected with Chk siRNA. In both cases an
q-RT-PCR (data not shown). As shown in Figure | ™ T —— Sk | increase of PLDI expression was detected. We are
2, downregulation of Chk resulted in an increase of currently exploring the role of this PLDI1 increase in the
PLD1 in MDA-MB-231 cells stably expressing Wy e e = PLD1 | residual PC signal observed (Figure 1B) following Chk
shRNA against Chk or transiently transfected with downregulation.

Chk siRNA (similar data were obtained for MCF-7 . S CAPDH

cells). PLDI levels were highest in the metastatic -TD T

MDA-MB-231 cells (Figure 3A). Effective MCF12A MCF-7 MDA-MB-231

MCF-7 MDA-MB-231 MCF-7 MDA-MB-231
i i i : PLD1 PLD1
dowqregulatlon (?f PLD1 was achleyed with - - PLD1 GRNA ~ 100pmol - 100pmol SiRNA - 100pmol - 100pmol
transient PLD1 siRNA transfection (Figure 3B), ] chk s 3
which resulted in an increase of Chk in these cells - PLDT s - :
(Figure 3C). These data demonstrate the - o ; -J
. . GAPDH GAPDH G-

adaptability of cancer cells, the interdependence of D B o o

Chk and PLDI, and the importance of multiple | Figure 3A. Immunoblots showing | Figure 3B. Representative | Figure 3C. Representative
targeting. These data support the need for multiple PLD1 protein expression in breast cell | western blot showing PLD1 | western blot showing increased
targeting of metastatic cancer cells with both Chk | lines with increasing malignancy. | protein downregulation | Chk protein expression
and PLDI siRNA, to eliminate any adaptive | 30ug of protein was probed with | following transfection of siRNA | following transfection of siRNA
compensatory effects that would allow cancer cells | rabbit polyclonal anti-PLDI antibody | against PLD1 in MCF-7 and | against PLDI in MCF-7 cells
to survive. We previously observed a similar (upper panel) and mouse monoclonal | MDA-MB-231  cells  (upper | and MDA-MB-231 cells (upper

compensatory effect of PC-PLC upregulation and | anti-glyceraldehyde 3-phosphate | panel). GAPDH as a loading | panel). GAPDH as a loading
activation following C.hk knockdown [9]. PC'PLC dehydrogenase (GAPDH) antibody as | control is shown in the lower | control is shown in the lower
may provide another siRNA target once the gene is | a loading control (lower panel). panel. panel.

identified.

Acknowledgements: This work was supported by NIH P50 CA103175. We thank Ms. Flonne Wildes for valuable technical assistance.
References: 1. Glunde, K., et al. Expert Rev Mol Diagn, 2006. 2. Podo, F., NMR Biomed, 1999; 3. Ramirez de Molina, A., et al., Biochem Biophys Res Commun,

2002; 4. Ramirez de Molina, A., et al., Oncogene, 2002; 5. Glunde, K., ef al., Cancer Res, 2005; 6. Mori, N., et al., Cancer Res, 2007; 7. Rodriguez-Gonzalez, A., et al.,
Prog Cell Cycle Res, 2003; 8. Park, M.H., ef al., Carcinogenesis, 2009; 9. Glunde, K., ef al., ISMRM 2008, Abstract 244.

Proc. Intl. Soc. Mag. Reson. Med. 18 (2010) 652



