
ACAAGCGCCGUCdTdT, antisense: GACGGCGCUUGUCUUCAUCdTdT)
targets the retinoblastoma binding protein 1 (RBP1) mRNA (Genbank
accession number NM_002892). siRNA duplex CCRi-436 (GGUGGUCAA-
CAGCAUGUACdTdT, GUTCAUGCUGUUGACCACCdTdT) targets the che-
mokine receptor 9 (CCR9) mRNA (NM_006641). siRNA duplex ADAMi-565
(GAGGCUGAGAACUCAGCUCdTdT, GAGCUGAGUUCUCAGCCUCdTdT)
targets the disintegrin and metalloproteinase domain 21 (ADAM21) mRNA
(NM_003813). siRNA duplex CD53i-229 (CAACUUCGGAGUGCUCUUCdTdT,
GAAGAGCACUCCGAAGUUGdTdT) targets the CD53 antigen mRNA
(NM_000560). siRNA duplex SASi-652 (GCAUUCAGACGAAGCCCUGdTdT,
CAGGGCUUCGUCUGAAUGCdTdT) targets the sarcoma amplified sequence
(SAS) mRNA (NM_005981). siRNA duplex Sp100i-707 (GAUGAUUCGCUAG-
GAAGCCdTdT, GGCUUCCUAGCGAAUCAUCdTdT) targets the nuclear
antigen Sp100 mRNA (NM_003113). siRNA duplex PRDM2i-1853 (GACUG-
CUCAGAGGUAACACdTdT, GUGUUACCUCUGAGCAGUCdTdT) targets the
PR domain containing protein 2 with zinc finger domain (PRDM2) mRNA
(NM_012231). siRNA duplexes GLUTi-774 (CUGGCCAAAUUCA-
GUCCCGdTdT, CGGGACUGAAUUUGGCCAGdTdT). GLUTi-1356 (GAGUA-
CUGAGCCCUGAAGCdTdT, GCUUCAGGGCUCAGUACUCdTdT) targets the
glutaminase mRNA (AF223943). siRNA duplexes RPL32i-291 (CGUCAAG-
GAGCUGGAAGUGdTdT, CACUUCCAGCUCCUUGACGdTdT) and RPL32i-
378 (GCCAUCGUGGAAAGAGCUGdTdT, CAGCUCUUUCCAC-
GAUGGCdTdT) target the ribosomal protein L32 mRNA (NM_000994).
siRNA duplexes KERi-660 (GGAGCAUCAGGAGGAAGUCdTdT, GACUUC-
CUCCUGAUGCUCCdTdT) and KERi-1084 (CGCCAGAACAAC-
GAAUACCdTdT, GGUAUUCGUUGUUCUGGCGdTdT) target the
cytokeratin 20 mRNA (BC031559). siRNA duplexes DEADi-1261 (GACAU-
GACGCCACUGAAGCdTdT, GCUUCAGUGGCGUCAUGUCdTdT) and
DEADi-2005 (GAUGCCAGAGUGGGUCCUCdTdT, GAGGACCCACUCUGG-
CAUCdTdT) target the DEAD/H box polypeptide 32 mRNA (BC002473).
siRNA duplexes TFDPi-680 (CGAGUCAGCUUAUGACCAGdTdT, CUGGU-
CAUAAGCUGACUCGdTdT) and TFDPi-1196 (GGCUCUGGAGCCAUAC-
GUGdTdT, CACGUAUGGCUCCAGAGCCdTdT) target the transcription
factor Dp1 mRNA (BC011685). Negative control green fluorescent protein
siRNA duplex GFPi-122 is from Caplen et al. (GCAAGCUGACCCUGAAGUU-
CAU, GAACUUCAGGGUCAGCUUGCCG; ref. 17). Negative control siRNA
duplex CONT-1 (GUAGGCAAGCAUCUGAGCUdTdT, AGCUCAGAUG-
CUUGCCUACdTdT) is a sequence-scrambled version of CCR9i-436. Negative
control siRNA duplex CONT-2 (CCGACUGGGUACCAAGUAGdTdT, CUA-
CUUGGUACCCAGUCGGdTdT) is a sequence-scrambled version of ADAMi-
565. Negative control siRNA duplex CONT-3 (CGAUCAUCCCGCAGGAA-
GAdTdT, UCUUCCUGCGGGAUGAUCGdTdT) is a sequence-scrambled
version of DEADi-1261.

Affymetrix U133A GeneChip. The Human Genome U133A GeneChip
(Affymetrix, Santa Clara, CA) contains 22,283 probe sets representing over
18,000 named genes based on RefSeq database sequences. For each cell line,
total RNA was prepared by TRIzol (Invitrogen) extraction, quantified, and
validated for integrity by gel electrophoresis. Target synthesis, hybridization,
and posthybridization staining were done as previously described (14),
using standard protocols as recommended by themanufacturer (Affymetrix).
Stained chips were scanned on a GeneArray Scanner (Affymetrix), and data
files were processed using the Microarray Suite 5.0 software to calculate
signal intensities, provide probe set detection calls, scale hybridization
experiments, and calculate gene expression change.

Spotted DNA Microarrays, Target Labeling, and Hybridization.
Spotted DNA microarray fabrication has been described previously (14, 18).
Arrays were spotted with the PCR amplicons of 32,448 human cDNA clones
representing f27,487 unique genes based on the TIGR Gene Indices (19).
Gene annotation can be accessed at http://www.tigr.org/tigr-scripts/magic/
r1.pl. Preparation of labeled cDNA target and hybridization were done as
previously described (20). Briefly, total RNA was isolated from three to six
independent cultures of human colon cancer cell lines using RNeasy Mini
kit as per the manufacturer’s protocol (Qiagen, Valencia, CA). Total RNA
(15 Ag) was used to synthesize fluorescent cDNA target by reverse
transcription with random primers and aminoallyl dUTP followed by
chemical coupling with the Cy5 or Cy3 ester. Cy5-labeled cDNA from an
individual test cell line was mixed with Cy3-labeled cDNA derived from the

Universal Human Reference RNA (Stratagene, La Jolla, CA), and cohybri-
dized onto the array. A reverse dye labeling strategy was included to
account for potential dye-gene labeling bias (20).

Image Scanning, Statistics, Cluster Analysis, and Pattern Matching.
Image scanning, fluorescence intensity measurements, background sub-
traction, data normalization with locally weighted linear regression,
experimental noise determination, and cluster analysis were done as
described previously (14, 18, 20). Fluorescence intensities were measured at
10 Am per pixel resolution (GenePix Pro 4000B, Axon Instruments, Inc.,
Foster City, CA). Expression ratios were calculated as the background
subtracted ratio of median intensities (635 nm emission/532 nm emission)
from the two channels. The following parameters identified well-measured
features: feature spot diameter > 50 Am; saturated pixels < 50%; sum of
background subtracted median intensities for each wavelength > 1,000 units
(scale of 0-65,535). Differentially regulated genes that were statistically
significant were identified by F test with a 1% false discovery rate using the
ArrayStat software (Imaging Research, Inc., St. Catharines, Ontario, Canada,
www.imagingresearch.com). For cluster analysis of significantly regulated
genes, we used TIGR MultiExperiment Viewer, available at http:/
www.tigr.org/softlab/. Before clustering, logarithms (base 2) were calculated
on the measured median background subtracted fluorescence ratio of each
gene. To identify candidate invasion-causing genes, pattern matching was
used (21). In this technique, a hypothetical expression profile or ‘‘template’’
is created on the basis of phenotyping information (i.e., phenotypic
anchoring) and used to search for genes with an analogous expression
pattern (i.e., pattern matching). For example, a positively correlated

Figure 1. A , Src protein levels and kinase activity. Src protein levels were
assessed by Western blotting of colon cancer cell lysates. A representative
fluorogram is shown. Kinase activity was assessed by subjecting exogenous
enolase to phosphorylation by Src immunoprecipitated from cell lysates.
A representative autoradiogram is shown. Data are from three independent
experiments. B , Src kinase activity correlates with invasive potential assessed by
Matrigel assay. Columns, mean of three to five independent experiments; bars,
SE. Highly invasive SW620 and HT29 cells were treated (+I) with the tyrosine
kinase inhibitor PD180970. *, Significantly different from corresponding
PD180970-treated cells (P < 0.05) by ANOVA and post hoc Tukey test.
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