
RNA extraction, probe preparation and microarray experiments.
Cells (3x106) were plated into 75-cm2 cell culture dishes in the
presence of 5% FBS media and incubated in a 5% CO2 incubator
at 37ÆC for 12 h (~90% confluence). The media was changed
and the cells were treated with 50 ÌM resveratrol as treatment (2
dishes) and ethanol as control (2 dishes) in 0.5% FBS media for
12 h. Cell culture media were removed from the cell monolayer
by aspiration, and cells rinsed once with ice-cold phosphate-
buffered saline. Total RNA was immediately isolated using
ArrayGrade Total RNA Isolation Kit following the manufacturer’s
procedures (SuperArray Bioscience). Biotinylated cDNA probes
were synthesized from 3 Ìg of total RNA using a GEArray
probe synthesis kit (AmpoLabeling-LPR kit) obtained from
SuperArray Bioscience. The gene arrays used in this study are
3.8x4.8 cm nylon membranes containing 96 cDNA fragments
from human genes associated with the PI3K-AKT signaling
pathway and 10 house keeping genes for microarray signals
normalization (GEArrayQ Series, SuperArray Bioscience). The
membranes were pre-hybridized with 2 mL of pre-warmed
GEAprehyb solution (SuperArray Bioscience) in the presence
of 100 Ìg/ml denatured salmon sperm DNA at 60ÆC for 2 h. The
prehyb solution was then discarded from the hybridization tube
and the membranes were incubated with 0.75 mL of GEAhyb
solution (containing the entire volume of the denatured cDNA
probe) overnight at 60ÆC with continuous agitation. The
membranes were washed and chemiluminescence’s detection of
signals with X-ray film was performed according to the
SuperArray protocol. 

Microarray data analysis. The membranes were analyzed using the
GEArray expression analysis suite software provided by
SuperArray Biosciences. Empty spots were used for background
correction and house-keeping genes for signal normalization. The
array images (representing the control and the RSVL-treated cells)
were uploaded onto the software. Upon completion of the analysis,
a scatter plot (log transformation plot) was created. Group 1
(control group) was plotted on the x-axis and group 2 (RSVL-
treate group) was plotted on the y-axis. The boundary of the plot

was set as 2-fold difference. Each symbol in the scatter plot
represents one gene. Those genes that have an expression
difference (between control and treatment) greater than the
defined boundary appear as red for up-regulated genes and green
for down-regulated genes.

Western blot analysis. Cells (5x106) were plated into 75-cm2 cell
culture dishes in the presence of 5% FBS for 24 h. The cells were
treated with 50 ÌM RSVL or with vehicle in 0.5% FBS-
supplemented growth medium for the 0 min, 30 min, 1 h, 2 h and 24
h (P-p7056K) or 0 min, 6 h, 12 h, 24 h and 36 h (c-fos). At the end
of the incubation time, cells were washed twice with ice-cold PBS
buffer then the cells scraped with a rubber policeman and
centrifuged to pellet the cells. The cell pellets were resuspended with
100-300 Ìl of ice-cold fresh RIPA lysis buffer (50 mM Tris-HCl pH
8, 0.1% SDS (w/v), 0.5% sodium deoxycholate (w/v), 1% Triton® X-
100 (v/v), 150 mM NaCl, 10 mM dithiothreitol (DTT), and 0.5 mM
phenylmethylsulphonylfluoride PMSF). The resuspended pellets
were transferred to Eppendorf tubes and incubated in liquid
nitrogen for 30 sec, then incubated in a 37ÆC water bath for 1 min.
Freezing and thawing was repeated 3 times and the tubes were
centrifuged at 13000 xg for 5 min. The resulting supernatant was
saved and the protein was determined using the Bradford method.
Extracts were boiled for 3 min in 2X SDS buffer. Equal amounts of
protein were loaded onto 10% SDS-PAGE according to the method
of Laemmli and electrotransferred to nitrocellulose membranes. The
blots were incubated with the antibodies above (1/1000 dilution) for
1 h, then incubated with the appropriate peroxidase-conjugated
secondary antibodies (1/2000 dilution) for 1 h. Immunoreactive
bands were visualized by incubation with luminol (according to the
manufacturer’s instructions; ECL Western blotting detection system,
Amersham). The actin monoclonal antibody (Sigma) was used as a
loading control.

Statistical analyses. Data are expressed as mean±SD. The
significance of the difference between the DMSO-treated control
cells and RSVL-treated cells was determined using the Student's t-
test. A p-value of <0.05 was considered statistically significant.
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Table I. Differentially expressed genes in Resveratrol treated MDA-MB-231. 

No. GenBank Symbol / Description Fold Change*

1 NM 005465 AKT3/ V-akt murine thymoma viral oncogene homolog 3 (protein kinase B, gamma) +4.3
2 NM 004346 CASP3/ Caspase 3, apoptosis-related cysteine protease +2.3
3 NM 002613 PDPK1/ 3-phosphoinisitide dependent protein kinase-1 +15.1
4 NM 002611 PDK2/ Pyruvate dehydrogenase kinase, isoenzyme 2 +3.9
5 NM 006244 PPP2R5B/ Protein phosphatase 2, regulatory subunit B (B56) isoform +7.6
6 NM 002880 RAF1/ V-raf1 murine leukemia viral oncogene homolog 1 +2.7
7 NM 003161 RPS6KB1/ Ribosomal protein S6 kinase, 70 kDa, polypeptide 1 +2.2
8 NM 013257 SGKL/ Serum/glucocorticoid regulated kinase-like +2.6
9 NM 005252 FOS/ V-fos FBJ murine osteosarcoma viral oncogene homolog +2.3

10 NM 005938 MLLT7/ Myeloid/lymphoid or mixed-lineage leukemia (trithorax homolog, Drosophila); translocated to 7 +3.6
11 NM 000043 TNFRSF6/ Tumor necrosis factor receptor superfamily, member 6 +2.8
12 NM 021966 TCL1A/ T-cell leukemia/lymphoma 1A –10.2
13 NM 004322 BAD/ BCL2-antagonist of cell death –2.5

*Fold change in expression in resveratrol-treated cells compared with control cells. +, up-regulation, –, down-regulation.
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