
template will identify any gene that is highly expressed in highly invasive
cell lines and weakly expressed in the weakly invasive lines. Candidate genes
were selected from matches exhibiting a correlation coefficient >0.85 and
P < 0.01; RNAi in conjunction with loss-of-function assays were done to
validate gene function.

Matrigel Assay. Human colon cancer cells were grown to 80%
confluence, trypsinized, and counted. 5 ! 104 ( for pharmacologic inhibitor
studies) or 1.5 ! 104 ( for siRNA transfection studies; lower cell density
required for optimization of transfection) cells were seeded into the top well
of the Matrigel inserts in serum-free medium. The lower well was filled with
800 AL medium with 10% serum. Six to ten hours following seeding, the cells
in the upper wells were transfected with the appropriate siRNA duplex as
detailed above. Cells were allowed to grow and invade for 96 hours. The
cells were scraped from the upper side of the inserts with a cotton swab and
the cells on the lower side were stained with crystal violet and counted
under a microscope. All cells were counted. The experiment was repeated at
least thrice in quadruplicate.

Homotypic Adhesion Assay. Cells were grown to confluence in 12-well
tissue culture dishes. Cells were trypsinized in trypsin containing either 1
mmol/L EDTA (TE) or 1 mmol/L calcium (TC) for 30 minutes at 37jC. Cells
were pipetted up and down five times gently and counted in a coulter
counter (Beckman Instruments, Fullerton, CA). The results were presented
as TC/TE. The assays were done thrice in triplicate.

Western Blotting and Src Kinase Assay. Fifty micrograms of total
cellular protein from cell lysates were subjected to Western blotting with an
anti-Src GD11 monoclonal antibody (Upstate, Charlottesville, VA) as
previously described (22). For Src kinase assays (22), Src was immunopre-
cipitated from cell lysates (50 Ag protein) with GD11 and resuspended
in kinase reaction buffer containing enolase and [g-32P]ATP.

Quantitative Real-Time Reverse Transcription-PCR. To validate
microarray data and gene knockdowns with RNAi, quantitative real-time
reverse transcription-PCR (RT-PCR) was done as described previously (14).
Total RNA from cell lines were reversed transcribed using random primers
as per manufacturer’s protocol. The resulting cDNA was diluted and used
as template for RT-PCR. PCR primers were selected for specificity by
National Center for Biotechnology Information’s basic local alignment
search tool of the human genome and amplicon specificity was verified by
first derivative melting curve analysis using software provided by Applied
Biosystems (Foster City, CA). Analysis of gene expression was done on an
ABI Prism 7700 Sequence Detection System using SYBR green. The
expression of the housekeeping genes Sp1 transcriptional activation
cofactor (Genbank accession number BC005250) and protein inhibitor of
activated signal transduction and activator of transcription protein PIASy
(AK022481) was used for normalization. These genes did not exhibit
differential expression in our microarray assays. RT-PCR primer pair
sequences for each gene are as follows: Sp1 transcriptional activation

Figure 2. Cluster images showing two classes of gene expression profiles associated with invasive colon cancer cell lines. Scaled Affymetrix U133A GeneChip
data were log2 transformed, filtered for min-max difference z 1, median centered, and subjected to pattern matching and hierarchical clustering. Genes were
identified as being up-regulated (left ) or down-regulated (right) in the highly invasive cell lines HT29 and SW620 relative to the weakly invasive cell lines KM12C
and HCT116. Red, highly expressed genes; green, weakly expressed genes; black, intermediate expression. The expanded top dendrogram (left , bottom ) shows the
relationship between the cell lines. HT29 and SW620 cells were treated (+I ) with the tyrosine kinase inhibitor PD180970. Note the relationship of gene expression
patterns where inhibitor-treated highly invasive cells now resemble weakly invasive cells.
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