
RNAi of Candidate Invasive Genes. To validate the role of the
up-regulated genes (i.e., high invasive cluster) in facilitating
invasiveness, we perturbed HT29 cells with siRNAs directed
against seven genes, namely ADAM21 , CCR9 , nuclear antigen
Sp100 , PRDM2 , RBP1 , and the tetraspanins CD53 and SAS . The
protein products of these genes are known mediators of cell
signaling and are predicted to affect downstream gene expression,
hence the reason for their selection. Of the seven genes targeted,
knockdown of transcripts for ADAM21 , CCR9 , or CD53 led to a
significant impairment in the ability of this cell line to invade
Matrigel (Fig. 3A). As expected, transfection of HT29 cells with
negative control siRNA GFPi-122 (targets GFP), CONT-1 (scram-
bled CCR9i-436), or CONT-2 (scrambled PRDM2i-1853) had no
discernable effect on invasiveness (Fig. 3A). Successful gene
knockdown was validated by quantitative RT-PCR where mRNA
levels for each of the seven targeted genes were decreased by 51%
to 80% with the majority of the reductions in the 72% to 80%
range (Fig. 3C). Hence, the inability of some siRNAs to impair
HT29 invasiveness was not due to transfection inefficiencies or a

failure of the RNA-induced silencing complex to target mRNAs
for degradation (15).
RNAi of Invasive Genes Does Not Affect Homotypic Cell

Adhesion. Having identified the genes for ADAM21, CCR9, and
CD53 as participating in the invasion process of HT29 cells, we
next tested whether these same genes would affect another aspect
of the cell transformation process, specifically homotypic cell
adhesion (22). Homotypic cell adhesion of HT29 cells treated with
the siRNA for ADAM21 , CCR9 , or CD53 was not significantly
different from the adhesive properties of cells treated with any of
the negative control siRNAs (GFPi-122, scrambled CCR9i-436, or
scrambled PRDM2i-1853; Fig. 3B). Hence, genes critically involved
in invasiveness do not seem to be important in homotypic cell
adhesion. As might be expected, targeted gene knockdown of
Sp100 , PRDM2 , RBP1 , or SAS , ineffective in ameliorating invasive-
ness, was also without effect on HT29 homotypic cell adhesion (Fig.
3B). To identify genes involved in cell to cell interactions, one
would simply design an ‘‘adhesion template’’ to phenotypically
anchor gene expression profiles to homotypic cell adhesion data.

Figure 4. Gene expression profiling of HT29 cells treated with siRNAs targeting first-tier genes: ADAM21 , CD53 , CCR9 , Sp100 , PRDM2 , RBP1 , and SAS .
GFPi-122 siRNA served as a negative control. A , pattern matching (PM ) identifies correlated (P < 0.01) genes specifically down-regulated by siRNA treatment.
The phenotypically anchored, anti-invasion template selects for second-tier genes exhibiting decreased expression following siRNA targeting of ADAM21 , CD53 ,
and CCR9 . Down-regulation of second-tier genes is hypothesized to facilitate an anti-invasion phenotype. B , clustergram of genes down-regulated in cells treated
with siRNAs targeting ADAM21 , CD53 , and CCR9 relative to siRNA-negative control GFPi-122. C , clustergram of genes down-regulated in cells treated with
siRNAs targeting ADAM21 , CD53 , and CCR9 but not to siRNAs targeting Sp100 , PRDM2 , RBP1 , SAS , and GFP . Note that Sp100 , PRDM2 , RBP1 , and
SAS siRNA treatments did not affect invasiveness and hence are hypothesized not to effect the expression of critical genes facilitating invasiveness. The 10 second-tier
genes are hypothetical protein FLJ90022 (Genbank accession W92257), brain-specific protein (H02328), glutaminase (W72090), ribosomal protein L32 (R43544),
cytokeratin 20 (BC031559), DEAD/H box polypeptide 32 helicase (BC002473), transcription factor Dp-1 (BC011685), and three expressed sequence tags
(H02328, H97875, H94236).
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