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Abstract
P120 catenin (p120ctn) belongs to the family of Armadillo repeat-containing proteins, which are
believed to have dual functions of cell-cell adhesion and transcriptional regulation. In vascular
endothelium, p120ctn is mostly recognized for its cell-cell adhesion function through its ability to
regulate VE-cadherin. The current study investigated whether p120ctn in endothelial cells also has
the capability to signal transcription events. Examination of several endothelial cell types
indicated that Kaiso, a p120ctn-binding transcription factor, was abundantly expressed, with a
predominant localization to the perinuclear region. Immunoprecipitation of endothelial cell lysates
with a p120ctn antibody resulted in p120ctn-Kaiso complex formation, confirming the interactions
of the two proteins. Transfection of the KBS (Kaiso-binding sequence) luciferase reporter plasmid
into endothelial cells resulted in a 40% lower reporter activity compared to the mutant Kaiso-
insensitive construct or empty vector pGL3, indicating that the suppressed reporter activity was
attributed to endogenous Kaiso. The knock-down of p120ctn increased the KBS reporter activity
2-fold over control, but had no effects on the mutant KBS reporter activity. Further, p120ctn
knock-down also reduced Kaiso expression, suggesting that p120ctn functioned to stabilize Kaiso.
Overall, the findings provide evidence that in endothelial cells, p120ctn has a transcription
repression function through regulation of Kaiso, possibly as a cofactor with the transcription
factor.
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INTRODUCTION
P120 catenin (p120ctn) is an adherens junction-associated protein belonging to the
subfamily of Armadillo repeat-containing proteins. Structure-function studies of p120ctn
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show that it has two putative nuclear localization signals (Kelly et al., 2004) and a nuclear
export signal (Van Hengel et al., 1999), suggesting that p120ctn is capable of trafficking into
and out of the nucleus. It has also been reported that p120ctn can bind directly with at least
two transcription factors, Kaiso (Daniel and Reynolds, 1999; Daniel et al., 2002) and Glis2
(Hosking et al., 2007), implicating a possible function as a cofactor for these transcription
factors.

In vascular endothelium, the most understood function of p120ctn is its ability to promote
cell-cell adhesion through direct binding with the cytoplasmic juxtamembrane domain
(JMD) of VE-cadherin, which prevents cadherin from being internalized and degraded
(Davis et al., 2003; Ireton et al., 2002; Xiao et al., 2003). This binding is also believed to
induce lateral clustering of cadherins which increases cell-cell adhesive strength (Yap et al.,
1998), and provides the important function of maintenance of proper fluid balance between
the circulation and extravascular tissues. Emerging evidence from fields in cancer (Davis
and Reynolds, 2006; Reynolds and Roczniak-Ferguson, 2004; Van Hengel and van Roy,
2007) and development (Mccrea and Park, 2007; Perez-Moreno et al., 2006; Kim et al.,
2002) suggests that endothelial p120ctn may additionally harbor role(s) in transcriptional
regulation. The involvement of p120ctn in signaling transcriptional activities in vascular
endothelium is unknown, but a recent report by Beckers and coworkers (Beckers et al.,
2008) observed that thrombin stimulated translocation of p120ctn to the nucleus in human
umbilical vein endothelial cells. Although the significance of such translocation was not
further investigated in the study, findings by Kondapalli and workers (Kondapalli et al.,
2004) indicated that laminar shear stress upregulated both p120ctn and Kaiso at wound
borders of coronary artery endothelial cells. Such co-regulation implicates a potential
regulatory role between p120ctn with Kaiso in endothelial cells. Therefore, the goal of the
study is to investigate the hypothesis that p120ctn regulates transcriptional activity in
endothelial cells in addition to its well-established cell-cell adhesion function.

MATERIALS and METHODS
Materials

General reagents were obtained as follows: MCDB 131, RPMI 1640, DMEM, L-glutamine
100× solution, penicillin-streptomycin 100× solution, sodium pyruvate, phosphate-buffered
saline (PBS), MEM nonessential amino acids, MEM Vitamins, and Lipofectamine 2000
(Invitrogen Corp.; Carlsbad, CA); fetal bovine serum (FBS) (Hyclone; Logan, UT); human
epidermal growth factor (EGF), hydrocortisone, endothelial cell growth supplement
(ECGS), heparin, protease inhibitor cocktail, phenylmethylsulfonyl fluoride (PMSF),
leupeptin, pepstatin A and aprotinin (Sigma Chemical Co.; St. Louis, MO); ECL Kit
(Amersham Pharmacia Biotech; Piscataway, NJ); Luciferase Activity kit (Promega
Corporation; Madison, WI); Coomassie Plus Protein Assay (Pierce; Rockford, IL).

The following are antibodies used: Monoclonal anti-p120ctn antibody (Ab) (BD
Transduction Laboratories; San Jose, CA); monoclonal anti-Kaiso Ab (MBL International
Corporation, Woburn, MA); anti-β-actin Ab (Sigma Chemical Co.; St. Louis, MO); anti-
mouse horseradish peroxidase-conjugated (HRP) Ab (Amersham Pharmacia Biotech;
Piscataway, NJ).

The wild-type (wt) KBS (Kaiso-binding sequence) luciferase reporter plasmid, pwtKBS-
Luc, was generated by inserting four tandem copies of an oligonucleotide possessing the
consensus KBS element (5’ AGATCTGCACTAATCCTGCTAACCGCTC 3’) between the
XhoI and KpnI sites in the multiple cloning site of the pGL3-control reporter vector
(Promega); the mutant KBS reporter (pmuKBS-Luc) was generated by inserting four copies
of the mutated KBS (underscored nucleotide) (5’
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AGATCTGCACTAATCATGCTAACCGCTC 3’) into the pGL3-control vector (Spring et
al., 2005). The pmuKBS-Luc construct does not bind Kaiso, and as with the empty reporter
vector, pGL3-control vector, serves as experimental controls. These experimental control
vectors, which are insensitive to Kaiso, produce higher luciferase activity relative to the
Kaiso-sensitive wtKBS vector (Spring et al., 2005). The pwt- and pmu-KBS-Luc reporter
plasmids were a kind gift from Dr. Juliet M. Daniel (McMaster University, Canada).
Replication-deficient adenovirus containing GFP-tagged JMD (juxtamembrane domain)
fragment of VE-cadherin (AdJMD) was generated from bovine VE-cadherin (Genbank
accession No. AY363224) as described (Iyer et al., 2004). Adenoviruses lacking the insert
served as control (AdNull). All other reagents are indicated in the text accordingly.

Cell culture
Bovine pulmonary artery endothelial cells, BPAEC (VEC Technologies, Inc, Rensselaer,
NY), were maintained in culture and used experimentally at up to population doubling 12.
BPAEC were grown in MCDB 131 medium, supplemented with 10% FBS, 10 µg/L EGF, 1
mg/L hydrocortisone, 90 mg/L heparin and 1% penicillin-streptomycin. Human lung
microvascular endothelial cells (HLMEC; Lonza) were cultured in supplemented EGM2-
MV base growth medium (Lonza) and used at population doublings 8–12. Human dermal
microvascular cells (HDMEC) were isolated from human foreskin and grown in EGM2-MV
growth medium and used at population doublings 8–12. Human brain microvascular
endothelial cells (HBMEC) were cultured in RPMI 1640 supplemented with 10% FBS, 10%
NuSerum (Becton Dickinson, Bedford, MA), ECGS (30 µg/ml), heparin (5 U/ml), 1 mM
sodium pyruvate, 1 mM MEM nonessential amino acids, 1 mM MEM vitamins, 1% L-
glutamine, and 1% penicillin-streptomycin and used at population doublings 30–40 as
previously described (Qiao et al., 2006). These latter cells were immortalized by SV40 large
T antigen and retain the endothelial cell phenotypic and functional characteristics (Stins et
al., 1997a; Stins et al., 1997b). The cells were positive for von Willebrand factor, carbonic
anhydrase IV, and Ulex Europeus agglutinin I, took up fluorescent labeled acetylated LDL,
and expressed γ-glutamyl transpeptidase, demonstrating their brain endothelial cell
characteristics.

Promoter reporter activity
Transfection protocol—Promoter reporter plasmid DNA was transfected into endothelial
cells based on a modified protocol as previously described (Lum et al., 1999). Endothelial
cells were grown in 12-well tissue culture dishes for transfection at ~70% confluence under
antibiotic-free conditions. The cells were incubated for 3–4 hr with plasmid DNA pre-mixed
with Lipofectamine 2000 reagent (Invitrogen, Carlsbad, CA) at a 1:3 ratio (µg DNA:µl
Lipofectamine). A mock transfection control was included using same volume of
Lipofectamine 2000 without DNA. Following incubation, the cells were washed and
replaced with complete medium containing 2× FBS, incubated overnight, washed twice with
Ca2+-free and Mg2+-free PBS and collected in reporter lysis reagent (Promega, Madison,
WI) for luciferase activity assay.

Luciferase reporter assay—The collected cell lysate was clarified by centrifugation,
and the supernatant was collected for analysis. Sample aliquots in duplicates were assayed
for reporter activity as relative light units in a luminometer (Zylux FB12, Maryville, TN)
according to manufacturer’s protocol (Luciferase Assay Kit; Promega, Madison, WI).
Remaining aliquots were determined for protein determination, which was used for
normalization of luciferase activity.
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Targeted silencing of endogenous p120ctn with siRNA
The knock-down of p120ctn expression in endothelial cells was made using a mixture of
four siRNA oligonucleotide duplexes (siRNA-p120ctn) made commercially (Target-Plus
SMARTpool, Dharmacon, Inc.; Lafayette, CO) based on the human p120ctn gene sequence,
accession number NM_001331: (i) GAAUGUGAUGGUUUAGUUUU, (ii)
UAGCUGACCUCCUGACUAAUU, (iii) GGACCUUACUGAAGUUAUUUU, and (iv)
GAGGUAAGCUCGCCGGAAAUU). For transfection, endothelial cells were grown in 12-
well culture dishes to 70–80% confluence and incubated for 24–72 hr with pre-mixed
siRNA-p120ctn duplexes in Dharmafect1 siRNA transfection reagent at a ratio of 1.5 µl of
Dharmafect1 to 0.1 – 0.4 nmol siRNA per well. During incubation with siRNA, overt cell
toxicity was monitored by phase microscope observations. The confirmation of p120ctn
knock-down was determined by Western blot analysis in separate studies, and was reprobed
with anti-β-actin Ab for evaluation of equal loading for all groups (see Fig. 5). The
siCONTROL Non-Targeting siRNA (Dharmacon, Inc) (NT-siRNA), which has no known
mRNA targets, served as control for specificity of knock-down. Endothelial cells treated
with Dharmafect1 transfection medium alone (Mock) served as an additional control for
siRNA transfection.

Immunoprecipitation
Confluent endothelial cells grown in 60 mm dishes were washed with ice-cold PBS and
lysed in RIPA buffer (50 mM Tris pH7.4, 150 mM NaCl, 1% NP-40, 0.5% deoxycholic
acid, 0.1% SDS) plus protease inhibitor cocktail. The cell lysates were passed through a 27-
gauge needle eight times and centrifuged at 4°C at 10,000×g for 10 min. The supernatant
was incubated with mouse anti-p120ctn Ab for 1 hr at 4°C on rocker, then 20 µl Protein G
agarose was added and incubated overnight at 4°C. The immunoprecipitated protein
complex was collected by centrifugation at 2,500 rpm at 4°C for 5 min, washed four times
with PBS plus protease inhibitor cocktail, boiled in 1× electrophoresis sample buffer and
separated by SDS-PAGE. As negative control, a separate group of cells was used for
immunoprecipitation without the precipitating Ab.

Western blot
Following the experimental protocol, endothelial cells were collected and prepared for
routine Western blot analysis and protein concentration determination. In the case of human
umbilical vein endothelial cells (HUVEC), the cell lysate was directly obtained for Western
blot analysis. All samples were loaded at constant protein concentrations for separation by
SDS-polyacrylamide gel electrophoresis in 8 or 12.5% acrylamide as needed, and
electrotransferred to nitrocellulose membrane. The membrane was blocked with 5% nonfat
dry milk in Tris buffered saline with 0.05% Tween-20 (TBST), and incubated with the
appropriate primary Ab diluted in TBST with 1% nonfat dry milk for overnight at 4°C in a
rocker. The blot was washed five times with TBST and incubated with the appropriate anti-
IgG secondary Ab conjugated with horseradish peroxidase. The bands were detected using
the ECL kit and quantified by densitometry (NIH Image J program).

Indirect immunofluorescence
Endothelial cells were plated at a density of 8×104 cells/coverslip onto coverslips (13 mm)
or chamber slides, both were precoated with 5 µg/ml fibronectin. The next day, the cells
were washed three times with PBS, followed by fixation with 3.7% formaldehyde for 20
min at room temperature (RT) and permeabilization with 0.5% Triton-X 100 for 5 min at
RT. The cells were washed three times with PBS, blocked with 5% goat serum for 60 min,
and incubated with primary Ab for 1–2 hr at RT. Following washes with PBS, the cells
incubated with fluorochrome-conjugated secondary Ab (i.e., goat anti-mouse IgG1 (r1)

Zhang et al. Page 4

Microvasc Res. Author manuscript; available in PMC 2011 September 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



conjugated with Cy2) for 1 hr at RT in the dark. The cells were washed in PBS and mounted
with Immunomount (Shandon, Pittsburg, PA) for fluorescence microscopy evaluation.

Statistical analysis
Single sample data were analyzed by the two-tail t test. Anova was used for comparisons of
experimental groups with a single control group (SPSS 15.0).

RESULTS
Endothelial p120ctn interactions with Kaiso

In the current study, Western blot analyses indicated that a wide range of endothelial cell
types (BPAEC, HBMEC, HLMEC, HDMEC, HUVEC) show a robust expression of Kaiso
(100 kDa), the level varying among the cell types (Fig. 1). The intracellular distribution of
Kaiso was further investigated by indirect immunofluorescence, which showed a
predominant localization in the cytosolic and perinuclear regions and lower expression
within the nucleus in HBMEC as well as BPAEC (Fig. 2). Kaiso is a binding partner of
p120ctn, and this interaction has been shown to prevent Kaiso’s ability to suppress
transcription (Daniel et al., 1999;Daniel, 2007). We determined whether p120ctn interacts
with Kaiso by immunoprecipitation studies using anti-p120ctn Ab of two different
endothelial cell types, HBMEC and HLMEC. Western blot analysis of the
immunoprecipitated proteins indicated that p120ctn and Kaiso form immunocomplexes (Fig.
3), implicating potential p120ctn-kaiso interactions in transcriptional regulation in
endothelial cells.

Endothelial cells show Kaiso-sensitive transcriptional activity
The transcription factor Kaiso has been reported to suppress transcriptional activity in non-
endothelial cells, and binding by p120ctn can prevent such suppression (Spring et al., 2005;
van Roy and Mccrea, 2005). Therefore, we investigated whether p120ctn in endothelial cells
regulate transcriptional repression through interactions with Kaiso. We evaluated the
functional significance of Kaiso in endothelial cells by determining Kaiso-driven
transcriptional activity using KBS luciferase reporter plasmids [pwtKBS-Luc (wild-type)
and pmuKBS-Luc (mutant) (see Materials and Methods). Results show that BPAEC and
HBMEC transfected with the wtKBS have ~40% lower luciferase reporter activity relative
to the Kaiso-insensitive mutant KBS (Fig. 4). The luciferase activity of the empty vector
(absence of KBS) control reporter (pGL3) relative to the mutant KBS was near 90–100%
(Fig. 4), further supporting the Kaiso-specificity of the suppression response. This decreased
basal KBS reporter activity suggests that in endothelial cells Kaiso is a repressor of
transcriptional activity.

Effects of p120ctn knock-down on KBS reporter activity
The involvement of p120ctn in regulation of the KBS reporter activity was investigated by
silencing p120ctn expression in endothelial cells with siRNA sequences targeted to human
p120ctn (siRNA-p120ctn; see Materials and Methods). HBMEC treated with siRNA-
p120ctn for 48 or 72 hr presented with decreased p120ctn protein expression, 60 and 80%
respectively, compared to the NT-siRNA (non-targeting siRNA), Mock (Dharmafect1
alone), and Control (absence of any treatment) (Fig. 5). Using this knock-down protocol, we
determined the consequences of the decreased p120ctn expression on KBS reporter activity.
Endothelial cells were treated with the siRNA-p120ctn, NT-siRNA, or Mock for 48 hr as
described, followed by transfection with either pwtKBS-Luc or control pmuKBS-Luc
reporter plasmid for 24 hr, and the cells collected for luciferase assay. In the wtKBS
transfectants, the knock-down of p120ctn induced a 2-fold increase in KBS reporter activity
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relative to NT-siRNA group (Fig. 6); but not in the Mock and Control groups (Fig. 6).
However, in the muKBS transfectants, the knock-down of p120ctn did not alter the KBS
reporter activity, which was similar to Mock and Control groups (Fig. 6). The findings
indicated that loss of p120ctn expression stimulated KBS reporter activity in endothelial
cells.

To determine whether this upregulated KBS reporter activity was associated with altered
levels of Kaiso expression, the cell lysate was analyzed by Western blot for Kaiso protein.
The results indicated that loss of p120ctn was also associated with loss of Kaiso expression
(Fig. 7), indicating that p120ctn interaction with Kaiso may exert a stabilization effect on
Kaiso expression. Importantly, this finding suggests that the transcriptional repression by
Kaiso requires interaction of Kaiso with p120ctn.

Effects of VE-cadherin peptide competition on transcription repression
We further tested the role of p120ctn-Kaiso interactions in regulation of transcriptional
repression by competition for p120ctn binding. Both Kaiso and the cadherin JMD sequence
bind to p120ctn in the region spanning Armadillo repeats 1–7 (Daniel et al., 1999; Ireton et
al., 2002). This suggests that the cadherin JMD should compete with Kaiso for binding on
p120ctn. Using the recombinant adenovirus containing JMD coding sequence (AdJMD),
endothelial cells were infected with AdJMD to overexpress the peptide (Materials and
Methods) to compete with Kaiso for binding on p120ctn. Infection of confluent endothelial
cells with AdJMD at 100 and 200 MOI (multiplicity of infection) for 48 hr resulted in >95%
of the cells expressing GFP at the higher MOI (Fig. 8). For study, the cells were infected at
the higher MOIs of 100 or 200 with AdJMD or the control AdNull, after which the cells
were transfected with the pwtKBS-Luc or pmuKBS-Luc reporter plasmid for 24 hr, and
collected for luciferase assay. As expected, in the AdNull-infected control group, the KBS
luciferase reporter activity was repressed ~40% relative to the mutant KBS reporter activity
(Fig. 8). However, infection with AdJMD at MOIs of 100 and 200 did not alter the repressed
KBS reporter activity (Fig. 8). The findings suggest that the Kaiso-dependent repression
may not require p120ctn interactions, or alternatively, the JMD peptide was ineffective in
competing with Kaiso for binding on p120ctn. A more in-depth discussion is provided in the
Discussion section.

DISCUSSION
In vascular endothelium, most studies of the Armadillo repeat-containing protein, p120ctn,
have been limited to its role in junctional integrity at the plasma membrane. The current
study presents novel evidence that p120ctn in endothelial cells has an additional function
which suppressed Kaiso-dependent transcription. This conclusion is based on three key
observations: i) the basal wild-type KBS-driven reporter luciferase activity was lower than
mutant KBS-driven reporter activity, ii) knock-down of p120ctn elevated KBS reporter
activity and iii) knock-down of p120ctn was associated with loss of Kaiso expression. The
findings support the notion that loss of p120ctn removes the p120ctn-mediated repression,
leading to activation of transcriptional events. Although the pathophysiological significance
of p120ctn-kaiso interactions in vascular endothelium is not presently clear, patients with
aggressive tumors have associated reduced p120ctn expression (Davis et al., 2006; Reynolds
et al., 2004; Van Hengel et al., 2007). Further, mice with conditional knock-out of p120ctn
in keratinocytes present with a hyperproliferative and proinflammatory tissue phenotype
(Perez-Moreno et al., 2006).

Analysis of endothelial cell types from a wide range of tissues indicated that Kaiso protein
expression was relatively abundant, with a particular localization in the perinuclear region.
Kaiso has also been reported to be expressed in several tissue types (including spleen, lung,
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liver, muscle, and kidney) (Daniel et al., 1999), indicating that it is ubiquitously expressed.
Kaiso belongs to the family of POZ-ZF (BTB/POX-zinc finger) transcription factors (van
Roy et al., 2005; Spring et al., 2005), and emerging evidence implicates important roles in
development and cancer (Ruzov et al., 2004; Prokhortchouk et al., 2006). To date, there is
no information regarding the role of Kaiso in endothelial cells, and the target genes
regulated by the p120ctn-Kaiso pathway remain yet to be elucidated.

We show that in endothelial cells p120ctn and Kaiso formed immunocomplexes. The region
of Kaiso which binds p120ctn has been mapped to sequences lying close to DNA binding
motifs of the transcription factor (Daniel et al., 1999; Daniel et al., 2002), the juxtaposition
of these functional domains suggesting possible facilitation by p120ctn of Kaiso-regulated
transcriptional activities. In non-endothelial cell types such as COS-7 cells and fibroblasts, it
has been found that binding of p120ctn on Kaiso serves to relieve the Kaiso-mediated
transcription repression (Spring et al., 2005; Daniel et al., 1999; van Roy et al., 2005). Our
findings suggest that this was not the case in endothelial cells, but rather p120ctn and Kaiso
likely acted in concert for transcriptional repression since p120ctn knock-down increased
Kaiso-sensitive transcriptional events. Further, the p120ctn knock-down induced loss of
Kaiso expression, implicating a possible cofactor role to maintain Kaiso stability to mediate
transcription repression.

Evidence indicates that Kaiso and the cadherin JMD peptide may bind to p120ctn in a
mutually exclusive manner, suggesting that relative levels of Kaiso and cadherin can
influence 120ctn function. Therefore, taking advantage of this proposed relation, we tested
the requirement for p120ctn-Kaiso interaction in transcription repression by overexpression
of JMD peptide to compete off Kaiso binding. However, JMD overexpression did not alter
KBS-mediated repression of reporter activity in endothelial cells. It is unlikely that the
negative findings were attributed to insufficient JMD expression, since high transfection
efficiency (>95%) was achieved using the recombinant adenoviruses in endothelial cells as
we (Lum et al., 1999) and others (Iyer et al., 2004) have previously shown. We suspect that
the inability of the JMD peptide to relieve the repressed transcription activity was likely
attributed to ineffective competition with Kaiso and not indicative of p120ctn-independent
transcription regulation. Kaiso is reported to bind Armadillo repeats 1–7 of p120ctn (Daniel
et al., 1999; Daniel et al., 2002); whereas classic cadherins bind to Armadillo repeats 1–5
and 7 (Ireton et al., 2002). This difference could be sufficient to preclude effective
competition for binding between Kaiso and JMD. Further, there is evidence that the
interaction between cadherin and p120ctn is relatively weak, although this point remains
controversial (Anastasiadis and Reynolds, 2000).

These latter findings do not exclude the possibility that p120ctn also regulated Kaiso
through indirect mechanisms in addition to direct binding with Kaiso. Loss of p120ctn
within the adherens junctions, such as observed during p120ctn knock-down, could
destabilize the junctions by inducing VE-cadherin degradation (Xiao et al., 2003; Davis et
al., 2003; Ireton et al., 2002), which in turn would release β- and γ-catenins to function as
transcriptional cofactors and cross-talk with Kaiso (Miravet et al., 2002; Park et al., 2005).
Alternatively, p120ctn has been reported to contain putative binding sites for Rho and Rho-
related proteins (Castano et al., 2007; Wildenberg et al., 2006), whose binding with p120ctn
is believed to signal downstream cellular activities including transcriptional events.

In summary, our findings provide the first evidence that in endothelial cells, p120ctn
functions to repress transcriptional activity. Here, we show that p120ctn has a cofactor role,
possibly through direct interaction with Kaiso to mediate the transcription repression. Our
results also suggest that pathological loss or dysfunction of p120ctn in vascular endothelium
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could lead to removal of such transcriptional repression, leading to a pathological
endothelial phenotype.
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Fig. 1. Western blot analysis of Kaiso in endothelial cells
a) Representative Western blot of Kaiso expression in different endothelial cell types
(BPAEC, HBMEC, HLMEC, HDMEC, HUVEC); NIH/3T3 indicates mouse fibroblasts; b)
Densitometric analysis reported as normalized to β-actin over BPAEC; mean±SE; n = 3
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Fig. 2. Intracellular localization of Kaiso in endothelial cells
Indirect immunofluorescent microscopy was prepared for detection of Kaiso in HBMEC and
BPAEC using Cy2-conjugated anti-mouse IgG (see Materials and Methods); representative
of 3 independent experiments. Negative control detected with secondary Ab alone; 600×
original magnification.
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Fig. 3. P120ctn interaction with Kaiso
Endothelial cell lysates from HBMEC and HLMVEC were immunoprecipitated with anti-
p120ctn Ab, and separated proteins were analyzed by Western blot for Kaiso. Negative
control (Neg. C.) group was in the absence of anti-p120ctn Ab; Sup. indicates supernatant
after immunoprecipitation; lysate group included for comparison with the
immunoprecipitated group; blot shown is representative of 3 independent experiments.
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Fig. 4. Repression of basal KBS promoter reporter activity
Endothelial cells (HBMEC, BPAEC) were transfected with reporter plasmids pwtKBS-Luc
or pmuKBS-Luc overnight, and collected for measures of luciferase activity (Materials and
Methods). Empty reporter vector (pGL3) was transfected in BPAEC. Luciferase relative
light units were normalized to protein (RLU/μg protein) and reported as relative to muKBS
(mean ± SE; * p<0.01); n = 6.
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Fig. 5. SiRNA-mediated knock-down of p120ctn
HBMEC were transfected with siRNA-120ctn target sequences to human p120ctn (siRNA-
p120ctn), non-target scramble oligonucleotides (NT-siRNA), or Mock as negative controls
(see Materials and Methods), and the extent of silencing determined by Western blot
analysis at 48 hr or 72 hr post transfection. C indicates untransfected control. Equal loading
of protein per lane was evaluated by reprobing for β-actin. Top: representative Western blot
showing p120ctn and β-actin. Bottom: densitometric analysis of Western blots;
densitometric units normalized to β-actin and values reported as mean ± SE; * p<0.05,
compared with NT-siRNA; n = 4.
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Fig. 6. P120ctn knock-down increased KBS promoter reporter activity
HBMEC were transfected with siRNA target sequences to human p120ctn (siRNA-p120ctn)
(see Materials and Methods) for 48 hr, followed by transfection with reporter plasmids,
pwtKBS-Luc or pmuKBS-Luc, for 24 hr, then collected for luciferase reporter activity
determination. Control groups were transfected with non-target scramble oligonucleotides
(NT-siRNA) or Mock as negative controls. Luciferase relative light units were normalized to
protein (RLU/µg protein) and reported as relative to NT-siRNA values (mean ± SE); *
p<0.01, compared to either Control (no siRNA) or Mock control; n = 8.
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Fig. 7. P120ctn knock-down decreased Kaiso expression
HBMEC were transfected with siRNA target sequences to human p120ctn (siRNA-
p120ctn), non-target scramble oligonucleotides (NT) or Mock as described, and prepared for
Western blot analysis for Kaiso. Top: representative Western blot showing kaiso and β-
actin. Bottom: Densitometry was performed and relative units reported as normalized to β-
actin (mean±SE relative units); * p<0.05, when compared to either NT-siRNA or Mock; n =
3.
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Fig. 8. Effects of VE-cadherin peptide overexpression on KBS reporter activity
a) BPAEC were infected with AdJMD (bovine) tagged with GFP at 100 or 200 MOI
(multiplicities of infection) for 48 hrs. The percent of GFP positive cells relative to total cell
number of the monolayer was estimated to be, respectively, 50% and >95%; n=3. b) Bar
graph showing wtKBS reporter luciferase activity from BPAEC infected with AdJMD or
Adnull for 48 hrs at the 100 or 200 MOI; luciferase activity (relative light units) reported as
normalized to protein (RLU/µg protein) relative to mutant KBS (muKBS) values (mean ±
SE); n = 4.
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