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FIGURE 7: mSIN3A Does Not Interact with Kaiso in Epithelial Cells.
Immunoprecipitation of Kaiso (lane 1), p120°" (lane 2), HDAC1 or HDAC2 (lane
3), mSIN3A (lane 4) and 12CA5 (lane 5) and Western blot detection of mSIN3A
from indicated cell lines. These results are from stripped nitrocellulose
membranes that were reprobed for mSIN3A. The 4 ug of mSIN3A antibody used
in the immunoprecipitation gave a high background and therefore the mSIN3A
lane (4) was darker than expected. A nonspecific interaction is detected in all
lanes from HCA-7, DLD-1, HT29 and HCT116 cell lysates. mSIN3A protein
corresponds to the lower molecular weight band detected in both HDAC and
mSIN3A immunoprecipitations, indicated (arrow). SW480 cells were not used in
this study as they were not available. mSIN3A protein is only visible in lanes 3
and 4, corresponding to HDAC1/HDAC2 and mSIN3A, respectively. No mSIN3A
protein is visible in lane 1 where Kaiso was the target of the immunoprecipitation.
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FIGURE 8: Kaiso Does Not Interact with HDAC1 or HDAC2 in Fibroblast
Cells. Immunoprecipitation of Kaiso (lane 1), p120*" (lane 2), HDAC1 (lane 3),
HDAC2 (lane 4), mSIN3A (lane 5) and 12CA5 (lane 6) and Western blot
detection of HDAC1 (A), HDAC2 (B) and Kaiso (C) from indicated cell lines. The
target proteins were immunoprecipitated from 100% confluent, 100 mm plates of
the indicated cell line. The proteins were electrophoresed on 10% (HDAC1 and
HDAC2) and 7% (Kaiso) polyacrylamide gels. A) HDAC1 protein is only visible in
lanes 3, 4 and 5, corresponding to HDAC1, HDAC2 and mSINSA, respectively.
No HDAC1 protein is visible in lane 1 where Kaiso was the target of the
immunoprecipitation. B) HDAC2 protein is only visible in lanes 4 and 5,
corresponding to HDAC2 and mSINS3A, respectively. No HDAC2 protein is
visible in lane 1 where Kaiso was the target of the immunoprecipitation. C) Kaiso
protein is only visible in lanes 1 and 2, corresponding to Kaiso and p120°‘",
respectively. No Kaiso protein is visible in lanes 3, 4 and 5 where HDAC1,
HDAC2 and mSIN3A, respectively, were targets of the immunoprecipitation.
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FIGURE 9: mSIN3A Does Not Interact with Kaiso in Fibroblast Cells. Whole
cell lysates were immunoprecipitated with antibodies to Kaiso (lane 1), p120™"
(lane 2), HDAC1 (lane 3), mSIN3A (lane 4) and 12CA5 (lane 5) and subjected to
SDS-PAGE and then detection of mSIN3A from indicated cell lines. The target
proteins were immunoprecipitated from 100% confluent, 100 mm plates of the
indicated cell line using 4 pg of specified antibody but only 1 pug of anti-mSIN3A
antibody. This was to adjust for the high background obtained from 4 ng. The
secondary antibody was used at a 1:1000 dilution instead of the usual 1:500.
This then reduced the signal obtained from the HDAC1 immunoprecipitation
(lane 3). mSIN3A protein is only visible in lanes 3 and 4, corresponding to a
coimmunoprecipitation by HDAC1 and a direct precipitation of mSIN3A,
respectively. No mSIN3A protein was detected in the Kaiso IP.
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FIGURE 10: Anti-Kaiso Western Blot Detection of Transiently Expressed
APOZ-AZF. Immunoprecipitation of Kaiso and Western blot detection of Kaiso
from APOZ-AZF transiently transfected into 40%-60% confluent MCF-7 (lane 1),
HCT116 (lane 2) and TIB73 (lane 3) cells. All cell lines were transfected with 10
ug of APOZ-AZF DNA on 100mm plates. Lanes 1-3 are transfected while lanes
4-6 are untransfected controls. APOZ AZF protein migrates at ~80 kDa indicated
(arrow). The top arrow indicates endogenous Kaiso. The immunoprecipitations
were conducted 24 hours post-transfection using 4 ug of 6F (anti-Kaiso)
antibody. Qualitatively, the signal is most intense for HCT116 cells.



49

WESTERN BLOT DETECTION OF
TRANSIENT EXPRESSION OF A POZA ZF
IN VARIOUS CELL LINES

< Kaiso

~60 kDa <A POZ AZF

CELLLINE: 1 2 3 1 2 3

TRANSFECTION: + + + - - -



50

FIGURE 11: 4xKBS-pGL3 Reporter Expression in Three Cell Lines. 40%-
60% confluent MCF-7 (grey), TIB73 (white) and HCT116 (black) cells were
transiently cotransfected with 750 ng of 4xKBS-pGLS3 reporter and 250 ng of
various effector proteins. The first set of three bars have empty pcDNAS3 as
effector protein while the second and third set of three bars have Kaiso and POZ,
respectively. The cells were then assayed for relative reporter expression 24
hours post-transfection using a Luciferase Assay Kit (Promega). The first set of
three bars is of most importance as only endogenous Kaiso is effecting reporter

expression.
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FIGURE 12: 4xKBS-pGL3 Reporter Expression 8 Hours Post-Transfection in
HCT116 Cells. 40%-60% confluent HCT116 cells on a 6-well plate were
transiently cotransfected in triplicate with 150 ng of 4xKBS-pGL3 reporter and
with 150 ng (black), 500 ng (white) or 750 ng (grey) of effector proteins. The
effector proteins, as indicated on the x-axis, are empty pcDNA3, Kaiso or APOZ.
The cells were then assayed for relative reporter expression 8 hours post-
transfection using a Luciferase Assay Kit (Promega). Standard deviation is
depicted by the error bars. Reporter expression ranges from 0-2.00 RLU 8 hours
post-transfection.
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FIGURE 13: 4xKBS-pGL3 Reporter Expression 24 Hours Post-Transfection
in HCT116 Cells. 40%-60% confluent HCT116 cells on a 6-well plate were
transiently cotransfected in triplicate with 150 ng of 4xKBS-pGL3 reporter and
with 150 ng (black), 500 ng (white) or 750 ng (grey) of effector proteins. The
effector proteins, as indicated on the x-axis, are empty pcDNAS, Kaiso or APOZ.
The cells were then assayed for relative reporter expression 24 hours post-
transfection using a Luciferase Assay Kit (Promega). Standard deviation is
depicted by the error bars. Reporter expression ranges from 0-22 RLU 24 hours

post-transfection.
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FIGURE 14: 4xKBS-pGL3 Reporter Expression 48 Hours Post-Transfection
in HCT116 Cells. 40%-60% confluent HCT116 cells on a 6-well plate were
transiently cotransfected in triplicate with 150 ng of 4xKBS-pGL3 reporter and
with 150 ng (black), 500 ng (white) or 750 ng (grey) of effector proteins. The
effector proteins, as indicated on the x-axis, are empty pcDNAS, Kaiso or APOZ.
The cells were then assayed for relative reporter expression 48 hours post-
transfection using a Luciferase Assay Kit (Promega). Standard deviation is
depicted by the error bars. Reporter expression ranges from 0-22 RLU 48 hours

post-transfection.
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FIGURE 15: Effect of Kaiso on 150 ng of 4XKBS-pGL3 Reporter Expression
in HCT116 Cells. 40%-60% confluent HCT116 cells on a 6-well plate were
transiently cotransfected in triplicate with 150 ng of 4xKBS-pGL3 reporter and
750 ng of either empty pcDNAS3, kaiso or del effector proteins. Empty pcDNAS
was used for the remaining 100 ng of DNA for a total of 1 ug. The cells were
then assayed for reporter expression relative to basal expression (pcDNAS3) 24
post-transfection using a Luciferase Assay Kit (Promega). Standard deviation is
depicted by the error bars. No discernable trend is apparent.
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FIGURE 16: Effect of Kaiso on 500 ng of 4XKBS-pGL3 Reporter Expression
in HCT116 Cells. 40%-60% confluent HCT116 cells on a 6-well plate were
transiently cotransfected in triplicate with 500 ng of 4xKBS-pGL3 reporter and
250 ng of either empty pCDNAS3, kaiso or del effector proteins. Empty pcDNA3
was used for the remaining 250 ng of DNA for a total of 1 pg. The cells were
then assayed for reporter expression relative to basal expression (pcDNA3) 24
post—transfection using a Luciferase Assay Kit (Promega). Standard deviation is
depicted by the error bars. A more discernable trend is apparent than Figure 13.
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FIGURE 17: Effect of Kaiso on 4XKBS-pGL3 Reporter Expression in
HCT116 Cells in the Presence of Trichostatin A (TSA). 40%-60% confluent
HCT116 cells on a 6-well plate were transiently cotransfected in triplicate with
750 ng of 4xKBS-pGL3 reporter and 250 ng of either pcDNAS, Kaiso or Del
effector proteins. 300 mM TSA or 300 mM ethanol was added 24 hours post-
transfection. The reporter expression was then assayed + (white)/- (grey) TSA
48-hours post-transfection using a Luciferase Assay Kit (Promega). TSA
appeared to have no effect on Kaiso activity in this assay.
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FIGURE 18: Mean Activation by Kaiso on 4XKBS-pGL3 Reporter
Expression in HCT116 Cells (Pooled Data). 40%-60% confluent HCT116 cells
were transiently cotransfected in triplicate with 800 ng 4xKBS-pGL3 reporter and
200 ng of either empty pcDNA3, kaiso or poz effector proteins. The reporter
expression was then assayed 24 hours post-transfection using a Luciferase
Assay Kit (Promega). The pcDNA3 represents background expression and was
standardized to a value of 1. Standard deviation is depicted by the error bars.
This graph represents the mean value from eleven independent trials depicted in

Appendix 1-11.
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FIGURE 19: Mean Activation by Kaiso on 4XKBS-pGL3 Reporter
Expression in HCA-7 Cells (Pooled Data). 40%-60% confluent HCA-7 cells
were transiently cotransfected in triplicate with 800 ng 4xKBS-pGL3 reporter and
200 ng of either empty pcDNAS3, kaiso or poz effector proteins. The reporter
expression was then assayed 24 hours post-transfection using a Luciferase
Assay Kit (Promega). The pcDNAS3 represents background expression and was
standardized to a value of 1. Standard deviation is depicted by the error bars.
This graph represents the mean value from five independent trials depicted in

Appendix 12-16.
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FIGURE 20: Mean Activation by Kaiso on 4XKBS-pGL3 Reporter
Expression in 293 Cells (Pooled Data). 40%-60% confluent 293 cells were
transiently cotransfected in triplicate with 800 ng 4xKBS-pGL3 reporter and 200
ng of either empty pcDNAS3, kaiso or poz effector proteins. The reporter
expression was then assayed 24 hours post-transfection using a Luciferase
Assay Kit (Promega). The pcDNAS3 represents background expression and was
standardized to a value of 1. Standard deviation is depicted by the error bars.
This graph represents the mean value from eight independent trials depicted in
Appendix 17-24.
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FIGURE 21: Mean Effect by Kaiso on 4XKBS-pGL3 Reporter Expression in
MDCK Cells (Pooled Data). 40%-60% confluent MDCK cells were transiently
cotransfected in triplicate with 800 ng 4xKBS-pGL3 reporter and 200 ng of either
empty pcDNAS, kaiso or poz effector proteins. The reporter expression was then
assayed 24 hours post-transfection using a Luciferase Assay Kit (Promega). The
pcDNAS represents background expression and was standardized to a value of
1. Standard deviation is depicted by the error bars. This graph represents the
mean value from five independent trials depicted in Appendix 25-29.
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DISCUSSION

5.1 KAISO AND HDAC-MEDIATED REPRESSION

This project was conducted to address two main objectives about the function
of Kaiso which has recently been identified, by two independent groups, as a
transcriptional repressor (52, 80). The first objective in this study pertained to
identifying the mechanism of repression used by Kaiso to downregulate gene
expression. Since Kaiso falls into the POZ-ZF family of proteins, there was a
strong possibility that it would use the same mechanism recruited by other POZ-
ZF proteins. PLZF and BCL-6 are the most characterized POZ-ZF proteins and
both utilize the mSIN3A/HDAC1 mechanism of repression. Since the recruitment
of the Histone Deacetylase Complex is common and based on the structural
similarities between Kaiso, BCL-6 and PLZF, it was hypothesized that Kaiso also

interacts with members of this complex.

5.1.1 KAISO DOES NOT RECRUIT NuRD OR SIN3 COMPLEXES

HDAC1, HDAC2 and mSIN3A were selected as potential corepressors in
order to elucidate the exact mechanism of repression used by Kaiso. HDAC1
and HDAC2 are common to two well-characterized repression complexes, SIN3
and NuRD while mSIN3A is exclusive to SIN3 (55). Therefore, it was expected
that Kaiso would interact with at least one of these two proteins to recruit either
one of these repression complexes.

Recent evidence demonstrates that Kaiso is a member of the Methyl-CpG

binding complex (MeCP1) that is composed of the NuRD complex (30). Since
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Kaiso is a member of this macromolecular multi-protein complex (80), it is
surprising that no interaction with HDAC1 or HDAC2 was observed. Since Kaiso
does not interact with HDAC1 or HDAC?2, it is unlikely that Kaiso directly recruits
the NuRD complex to repress transcription.

An alternate mechanism of repression assayed was SIN3. Aithough failure to
detect a Kaiso-HDAC1/HDAC2 interaction implicated a Kaiso-mSIN3A
interaction, no interaction was observed (Figures 4, 7, 8C and 9). However, the
SIN3 proteins are not found in the MeCP1 complex and therefore the absence of
a Kaiso-mSIN3A interaction was less surprising. Therefore, the lack of Kaiso-
HDAC1/HDAC2/mSIN3A interaction, evident from Figures 2-9, eliminates NuRD
and SIN3 mediated repression as mechanisms recruited by Kaiso.

5.1.2 C-TERMINAL BINDING PROTEINS AND GROUCHO: UNLIKELY
ALTERNATE MECHANISMS OF REPRESSION

The SIN3 and NuRD complexes are not the only mechanisms of repression,
they are simply the most characterized. Two other emerging mechanisms of
repression are C-Terminal Binding Proteins (CtBP) and Groucho (79). A recently
published study has demonstrated that HIC-1 can repress transcription through a
direct interaction with CtBP. This interaction does not occur at the POZ domain,
but instead at a GLDLSKK motif located between the POZ and Zinc Finger
domains (20). Although not novel, these results have identified another
increasingly significant repression mechanism, CtBP, recruited by POZ-ZF
proteins. HIC-1 is similar to Kaiso in that both proteins displayed insensitivity

towards TSA (Figure 17). However, recruitment of CtBP proteins renders HIC-1
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activity TSA sensitive (20). This discovery of another repression domain on HIC-
1 was therefore interesting because of the identification of another potential
repression mechanism. Unfortunately, CtBP binding is specific for a
P/GLDLSLKK/R motif (94). After extensive analysis of the Kaiso translated
sequence, this motif was not found and therefore Kaiso cannot directly recruit
CtBP as a mechanism for repression.

To a lesser extent, possible recruitment of the Groucho-mediated repression
complex was also assessed. The essential WRPW motif, required for complex
binding (79, 105), was not found in the Kaiso translated sequence. Therefore, it
is unlikely that Kaiso recruits this complex for repression.

5.1.3 POTENTIAL INTERACTION BETWEEN KAISO AND OTHER HDAC
PROTEINS

Although there is no interaction with HDAC1 or HDAC2, Kaiso may still exhibit
HDAC-mediated repression through other members. There are still other HDAC
proteins that may interact with Kaiso to mediate transcriptional repression. If
Kaiso interacts with any of these remaining HDAC family members (HDAC3-10)
then there is the possibility that repression occurs in a non-NuRD/SIN3 manner.
For example, if Kaiso is involved in CtBP-mediated repression it would be
through intermediary proteins such as HDACs. This is because some HDAC
proteins (HDAC4, 5 and 7) are capable of recruiting CtBP proteins (64, 94). If
Kaiso interacts with any one of these three HDAC proteins, then CtBP-mediated
repression remains a possibility. Interestingly, HDAC5 does not possess the

defining PXDLS motif but can still recruit CtBP proteins (94). This observation
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allows for the possibility of CtBP recruitment by Kaiso. Based on this possibility,
a general conclusion cannot be made between Kaiso and HDAC proteins until
the remaining proteins (HDACS3-10) are studied for an interaction. Therefore, the
exact mechanism used by Kaiso to exhibit transcriptional repression remains to
be elucidated, but other possible corepressors involved (HDAC3-10) remain to

be tested.

5.1.3.1 FUTURE EXPERIMENTS TO ASSESS KAISO-HDAC INTERACTION

The experimental approach used in this project to detect an interaction
between Kaiso and HDAC1/HDAC2 was ideal to detect an in vivo interaction.
This same approach should be pursued further to determine if any of the
remaining HDAC proteins (HDAC3-10) are capable of interacting with Kaiso.
This technique of coimmunoprecipitation and Western blot analysis is of course
restricted to known proteins. In order to identify an unknown binding partner, a
yeast-two hybrid approach would be more suited, but since there is potential for a
known binding partner (HDACS-10), a coimmunoprecipitation and Western blot
approach is an ideal starting point. Once an interaction is established, other
techniques may be implemented to confirm the interaction. Two approaches that
would assist in confirming an interaction would be a mammalian two-hybrid
assay and a GST pulldown assay.

An indirect assay to demonstrate interaction is a GST pulldown assay. In this
assay a Glutathione S Transferase-fusion protein is incubated with whole cell

lysate and then precipitated out of solution. Through Western Blot analysis, a
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known/suspected partner can be identified. This approach should be performed
first out of the three approaches because it is not concentration dependent. A
high concentration of GST-fused protein can be added to whole cell lysates and
circumvent any protein concentration limitations.

Another assay used to demonstrate protein-protein interaction is the
mammalian two-hybrid assay. This assay is based on interacting proteins
forming an artificial transcription factor that activates transcription of a reporter
gene downstream of a Gal4 upstream activation sequence. This approach
should be conducted second in order to determine if the protein-protein
interactions can occur within a cell.

The final approach should be the coimmunoprecipitation and Western blot
analysis. This approach is both physiologically relevant and in vivo. Since this
intracellular content is not altered in this approach, this would give the most

accurate intracellular representation.

5.1.4 TRICHOSTATIN A INSENSITIVITY AND HDAC-INDEPENDENT
ACTIVITY: IS KAISO A TRANSCRIPTIONAL ACTIVATOR?

Although HDAC1, HDAC2 and mSIN3A interaction with Kaiso was not
observed in this study, a general conclusion about HDAC recruitment cannot be
made without further evidence. Preliminary evidence against HDAC recruitment
is demonstrated by Kaiso insensitivity to Trichostatin A (TSA), Figure 17. This
experiment was conducted using the 4XKBS cis-element to test Kaiso sensitivity
to the Histone Deacetylase (HDAC) inhibiting drug, TSA. Since an interaction

between Kaiso and the remaining HDACs was not assayed, Kaiso activity was
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tested in the presence of TSA and found to be unaffected. This data lends
further support to the results depicted in Figures 3-9 where Kaiso did not interact
with members of the HDAC complex. TSA insensitivity complements my
previous findings against a Kaiso-HDAC component interaction. These results
also contradict the published findings which implicate TSA sensitivity because
HDAC1/HDAC2 are subcomponents of the MeCP1 complex that contains Kaiso
(30, 80). Although my results are quite evident, a conclusion eliminating any
HDAC recruitment is premature. This is demonstrated by HIC-1 displaying
insensitivity to TSA, but through CiBP interactions becomes TSA sensitive.
Likewise, Kaiso may display TSA sensitivity only in the presence of a yet to be
identified binding partner. Based on my results, | conclude that Kaiso activity on
the 4xKBS cis-element is insensitive to TSA. The observation that Kaiso does
not interact with members of the HDAC complex and Kaiso activity is insensitive
to TSA, led to the possibility that Kaiso may be functioning as a transcriptional

activator on the 4XKBS element.

5.2 KAISO CAN ACTIVATE TRANSCRIPTION

The failure of Kaiso to interact with HDAC complex proteins and insensitivity
to TSA suggested that Kaiso may function as a transcriptional activator. This
hypothesis was tested in the second half of this project that dealt with Kaiso
functioning as a transcription factor. The objective here was to assess how

Kaiso regulates gene expression through studies of the 4xKBS element.
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Specifically, is the 4xKBS a physiological target that is transcriptionally regulated
by Kaiso?

Although the literature proves that Kaiso is a transcriptional repressor on
methylated target DNA (80), this study pertained specifically to the effect of
mouse Kaiso on nonmethylated DNA. Until \now, this effect was unknown. The
reported studies demonstrating Kaiso as a repressor used Gal4 reporter assays
or a methylated sequencé (52, 80). These experiments used the empirically
determined unmethylated KBS (15). Reporter gene studies were then conducted
to assay the activation potential 6f Kaiso.

HCT116 and HCA-7 cells were ideal for use because of both high (HCT116)
and low (HCA-7) endogenous Kaiso expression, but these are transformed cell
lines. Since the activation data established in Figures 18-20 was unexpected, it
was possible their transformed phenotype may be a contributing factor to
activation. To address this, nontransformed epithelial (MDCK) cells were also
used in reporter gene studies. The results from these experiments are depicted
in Appendices 25-29 and Figure 21. Based on these data, it appears that Kaiso
had no effect on the same cis-acting element (4XKBS) in a non-transformed cell
line. Although attributing transformation to Kaiso activation is premature, it is
clear that Kaiso does activate and this may be a cell line specific phenomenon.
Although MDCK cells are nontransformed epithelial cells, the selection of this cell
line in these studies may not have been ideal. The reason for this is that it was
difficult to demonstrate the p120°"-Kaiso interaction in this cell line. This is

unexpected because the original studies to characterize Kaiso were conducted in
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MDCK cells (15). It was therefore hypothesized that this difficulty may be
attributed to an aberrant clone of MDCK cells that affected these studies.

The averaged results in HCT116, HCA-7 and 293 cells all demonstrate
that Kaiso activates expression of a reporter gene that contains the 4xKBS as a
cis-element (Figures 18-20). This indicates that the 4xKBS is a physiological
target that is regulated by Kaiso activity. Since the transactivation data
presented in these studies provides strong evidence for KBS regulation by Kaiso
in certain cell lines, potential target genes can be elucidated that contain the core
KBS sequence (TCCTGCNA, where N is any nucleotide). Some promoters that
contain this sequence are gsk3 (5 copies), e-cadherin (2 copies each; human
and mouse), apc (3 copies) and matrilysin (2 copies mouse, 3 copies human).
Further evidence for matrilysin as a target gene have been provided by in vitro
studies in our lab. Through EMSA analysis, both human and mouse matrilysin
have demonstrated stringent binding by Kaiso (15). Whether these potential
target genes are bone fide remains to be elucidated, but can readily be resolved
using the same reporter gene assays used in these studies. Therefore, the
presence of the KBS sequence in the promoters of these genes makes them
good candidates for target genes regulated by Kaiso.

An important factor affecting target gene regulation by Kaiso is cell signaling.
The nuclear function of Kaiso is indirectly linked to cell adhesion and any
alterations in cell-cell contact may influence gene expression through Kaiso. A
further understanding of the transcriptional activity of Kaiso will provide a bridge

between cell surface signaling and gene expression. For example, if a break in
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cell-cell contact results in the release of p120°™" from E-cadherin then p120°" is
free to interact with Kaiso. Since the p120°" binding site overlaps with the DNA
binding site then Kaiso may be inhibited from regulating gene expression.
Although further studies are required to elucidate what signals would activate
Kaiso, some potential signals may be hypothesized. For example, since p120°"
is a Src kinase target, a Src—activating pathway may also activate Kaiso through
the same signaling molecule (29). Some of these p120°"-phosphorylation
inducing mitogens include: Platelet-Derived Growth Factor (PDGF), Colony-
Stimulating Factor 1 (CSF-1) and Epidermal Growth Factor (EGF) (29).
Involvement in cell adhesion is evidence for a role of Kaiso in tumourigenesis.
Not only are the other components of this cell adhesion pathway, E-cadherin and
p120*", known to be involved in tumourigenesis, but other POZ-ZF proteins
(PLZF, BCL-6 and HIC-1) as well. Yap previously found that 50% of metastatic
carcinomas are a result of a disruption in cell-cell adhesion involving E-cadherin
(102), while p120°" is implicated in a variety of carcinomas including breast (26),
prostate (48), gastric (50) and bladder (89). The POZ-ZF proteins PLZF and
BCL-6 are involved in lymphomagenesis (27, 76) while HIC-1 is involved in
various carcinomas (96). The data presented in this project provides more
insight to the oncogenic potential of Kaiso. Through the recruitment of
mSIN3A/HDAC1 by both PLZF and BCL-6, David et al. (18) purposed that
Leukemias are specific to this form of regulation. The data here clearly
demonstrates that Kaiso does not interact with either mSIN3A or HDAC1. This

may eliminate the involvement of Kaiso in Leukemias, but allows for a role in
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latter point is supported by a Kaiso-p120°" interaction only observed in epithelial
cells (15) and the involvement of both p120°" and E-cadherin in epithelial
transformations (48, 50, 102). The cell adhesion pathway and Kaiso activity both
affect epithelial cells. Therefore, it is likely that aberrant Kaiso functioning will
affect this cell type. Though the exact role of Kaiso in tumourigenesis remains to
be elucidated, these findings provide a strong foundation to further research into
characterizing the transcriptional regulation of Kaiso. Once normal Kaiso

function is established then abnormal Kaiso activity can easily understood.

5.2.1 POZ DOMAIN FUNCTION IS UNCLEAR

The POZ domain is hypothesized to play a role in transcriptional regulation for
the POZ-ZF family. For example, the PLZF, BCL-6 and HIC-1 POZ domains
alone are sufficient to mediate transcriptional repression in reporter gene studies
(19, 24, 61). However, reporter analyses with the Kaiso POZ domain alone
revealed no discernable trend in HCT116, HCA-7 and MDCK cells. However, |
did detect transcriptional repression in 293 cells (Figure 20). This result appears
to contradict that of full length Kaiso that displays ‘weak’ activation in the same
cell line. This conclusion of repression for the POZ domain may be premature.
The results presented here have an average of 0.6 fold activation (Figure 20) for
the POZ domain, but the individual trials range from 0.4-2 fold activation
(Appendices 17-24). This inconsistency in regulation makes any firm conclusion
difficult. In fact, the inconsistencies point out the limitations of a reporter gene

system. There are many variables in this approach and it is difficult to account
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for them all. For example, a variation in the data can be attributed to cell
confluency or the levels of effector expression. Both of these points would cause
a change in the results obtained. This idea of broad fluctuation in the results does
not apply to full length Kaiso because Kaiso did not fluctuate between both
activator and repressor. Further studies of the POZ domain will have to be
conducted before the true effects are elucidated. Based on these results a
revision is required to the original model proposed in Appendix 30, Kaiso does
not repress expression of the 4xKBS cis-element but may in fact activate

expression (Appendix 31).

5.3 KAISO CAN ACTIVATE AND REPRESS TRANSCRIPTION

These results of no Kaiso-HDAC complex interaction, insensitivity to TSA
and Kaiso activating gene expression, although complementary, contradict the
current literature (80). Although this appears as a discrepancy there are a few
factors that may account for the differing results and explain why the previous
findings should not be expected. Firstly, reporter assays between the three
studies were all conducted in different cell lines. Prokhortchouk et al. used HelLa
and NIH3T3 cells (80) while Kim et al. conducted assays in early gastrula stage
embryos (52). Secondly, the studies conducted by Kim et al. were using
Xenopus Kaiso and not mouse Kaiso. Though these two proteins are orthologs,
the possibility exists that the two proteins may not function the same especially
since they are only 53% identical overall at the amino acid level (52). Thirdly,

Kim et al. used an artificial Gal4 system (50). There are a few problems in using
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the Gal4 system to assay Kaiso activity. First, the DNA binding site (Gal4 UAS)
is not a physiological target of Kaiso. Therefore, DNA binding of Kaiso has been
eliminated. This is not an ideal situation because Kaiso function may be
determined by DNA target site sequence. By eliminating DNA binding, any site
dependent effects of Kaiso could not occur. A second problem is the use of
fusion proteins. The Gal4-Kaiso fusion protein may hinder the functioning of
Kaiso. Deltour et al. suggest that large additions (Gal4 DBD or GST) to the N-
terminal of HIC-1 impedes function. This was demonstrated by the failure of
GST-HIC1 to interact with CtBP1, but HIC-1 successfully interacted with GST-
CtBP1 (20). Therefore, the addition of a Gal4 domain to Kaiso may interfere with
its function. Fourthly, Prokhortchouk et al. studied the effects of Kaiso on
methylated DNA and found that Kaiso exhibits no effects on unmethylated DNA
(80). This point deviates tremendously from the foundation of these studies. The
4xKBS sequence used in this project was not methylated and through EMSA
analysis was confirmed as a stringent binding site for Kaiso (17). Finally, another
key reason to account for the observed differences has to do with the
methodology implemented. Kim et al. made the data physiologically relevant by
using embryos, but did not use a Kaiso binding site to study transcriptional
regulation (50). Prokhortchouk et al. used a methylation-dependent DNA binding
sequence (MGMGTCTAGMG, where M represents a methylated cytosine
residue) in reporter gene assays (78), but this sequence was not the same as the
core KBS sequence (TAGCAGGA x 4) used in this project. The importance of

the binding sequence is best displayed by another POZ-ZF protein ZF5.
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Transient cotransfection assays have revealed that ZF5 has the ability to both
activate and repress transcription of target sites. ZF5 can activate HIV-1 LTR
and repress the beta-actin promoter (49). Since ZF-5 has the highest homology
to Kaiso, it is quite conceivable that Kaiso may also have a dual function that is
target site dependent. This target site-dependent duality was confirmed for Kaiso
based on these results and the current literature (78). Based on this dual
functioning other important questions are raised including whether the signal that
results in Kaiso activating target genes differs from a signal that results in Kaiso
repressing methylated target sites and how is this dual activity of Kaiso
regulated? Therefore, all the data on Kaiso taken together indicate that Kaiso is
capable of both transcriptional activation and repression with many new
questions remaining to be addressed.

Overall, this work has contributed to providing insight to the physiological
functioning of Kaiso. Novel insight has been provided on the transcriptional
activity of Kaiso on a DNA target site that is methylation-independent. This
allows for a model of Kaiso activity to be elucidated because a physiological
target sequence has been identified that requires Kaiso binding. This model
(appendix 31) would outline transcriptional activation by Kaiso of a target site
containing the KBS sequence. This model eliminates the possibility of
transcriptional repression, mediated by an HDAC repression complex, on this
target site. This model does open new hypotheses on Kaiso activity. Since
repression and the recruitment of HDAC corepressors has been eliminated, there

is the possibility now of coactivator recruitment. One hypothesis to be tested is
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whether the coactivators recruited by Kaiso are the same as those with ZF5.
Therefore, coactivators recruited by Kaiso remains to be elucidated, but with
further research a more comprehensive model will be established.

The data presented in this thesis also provides preliminary insight into a
signaling cascade that is initiated by E-cadherin and terminates at a target gene
regulated by Kaiso. This discovery is novel because this signaling cascade
involving E-cadherin does not involve B-catenin, but instead p120°", therefore
furthering the significance of cadherins in cell signaling. How this cascade is
activated and if there is a simultaneous affect on the p-catenin pathway are just
some of the questions remaining to be addressed. Overall, it is evident that
cadherins are not exclusively involved in cell-cell adhesion, but also, through

proteins like Kaiso, can affect cell signaling and gene transcription.
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CONCLUSION

The transcriptional activity of Kaiso, previously demonstrated, is
transcriptional repression (52, 80). This then led to the hypothesis for a potential
Kaiso-HDAC component interaction. Due to the failure of a
coimmunoprecipitation detection, Kaiso is concluded not to interact with HDAC1,
HDAC2 or mSIN3A in the eight cell lines tested in this study. This trend did not
correlate with a tumorigenic phenotype and was demonstrated to be consistent in
both epithelial and fibroblast cell lines. Further support for this conclusion was
provided by Kaiso activity displaying insensitivity to Trichostatin A (TSA), a
known inhibitor of HDAC activity. TSA insensitivity clearly demonstrates an
HDAC-independent mechanism of action. In fact, based on these studies, the
mechanism of action is not repression, but instead, activation. Kaiso activates
transcription of the 4xKBS cis-element in HCT116, HCA-7 and 293 cells, but has
no activity on this element in MDCK cells. These observations of activation then
confirm HDAC-independence. Therefore, Kaiso is a transcriptional activator of

the KBS element and does not directly recruit the HDAC repression complex.
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TABLE 1: ANTIBODIES USED IN IMMUNOPRECIPITATION

ASSAYS

NAME ANTIBODY AMOUNT/mL

H51 Rabbit anti-HDAC1 polyclonal 4 ug

H54 Rabbit anti-HDAC2 polyclonal 4 ug

K20 Rabbit anti-mSIN3A polyclonal 4 ug

6F Mouse anti-Kaiso monoclonal 4 ng

15D2 Mouse anti-p120°" monoclonal 4 ug

12CA5 Mouse anti-Hemaglutinnin monoclonal 4 ug

TABLE 2: ANTIBODIES USED FOR WESTERN BLOTS

NAME ANTIBODY DILUTION

H51 Rabbit anti-HDAC1 polyclonal 1:500

H54 Rabbit anti-HDAC2 polyclonal 1:500

K20 Rabbit anti-mSIN3A polyclonal 1:500
Kaiso pAb Rabbit anti-Kaiso polyclonal 1:12000

TABLE 3: PRIMERS USED FOR CLONING

PRIMER TARGET VECTOR USE
AB26015 5’ pGL3 with additional Kpnl restriction site PCR
AB26016 3’ pGL3 with additional Smal restriction site PCR
AB27010 5 pGL3 SEQUENCING
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APPENDIX 1: Activation by Kaiso on 4XKBS-pGL3 Reporter Expression in
HCT116 Cells (Trial 1). 40%-60% confluent HCT116 cells were transiently
cotransfected in triplicate with 800 ng 4xKBS-pGL3 reporter and 200 ng of either
empty pcDNAS3, kaiso or poz as indicated by the x-axis. The cells were then
assayed for reporter expression 24 hours post-transfection using a Luciferase
Assay Kit (Promega). The empty pcDNAS (bar 1) represented background
expression and was standardized to a value of 1. Standard deviation is depicted

by the error bars.
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APPENDIX 2: Activation by Kaiso on 4XKBS-pGL3 Reporter Expression in
HCT116 Cells (Trial 2). 40%-60% confluent HCT116 cells were transiently
cotransfected in triplicate with 800 ng 4xKBS-pGL3 reporter and 200 ng of either
empty pcDNAS3, kaiso or poz as indicated by the x-axis. The cells were then
assayed for reporter expression 24 hours post-transfection using a Luciferase
Assay Kit (Promega). The empty pcDNAS3 (bar 1) represented background
expression and was standardized to a value of 1. Standard deviation is depicted
by the error bars.



o1

FOLD EXPRESSION

EFFECT OF KAISO ON REPORTER EXPRESSION IN
HCT116 CELLS USING 4XKBS-pGL3 REPORTER
(TRIAL 2)

) i — 2~~ — o —— m—"— ; . - —
- o - .

=
poo e

= 4;4“
ce

-

. "’tw u*»?/ -

o ::/f’,' »;l*f

- w,ﬁé

L e

e
. iin
. - % :w:w
wz:; ,-' - v . w w”’ .
'z . g,, -

.
.
.

PcDNA Kaiso
EFFECTOR




92

APPENDIX 3: Activation by Kaiso on 4XKBS-pGL3 Reporter Expression in
HCT116 Cells (Trial 3). 40%-60% confluent HCT116 cells were transiently
cotransfected in triplicate with 800 ng 4xKBS-pGL3 reporter and 200 ng of either
empty pcDNAS, kaiso or poz as indicated by the x-axis. The cells were then
assayed for reporter expression 24 hours post-transfection using a Luciferase
Assay Kit (Promega). The empty pcDNAS3 (bar 1) represented background
expression and was standardized to a value of 1. Standard deviation is depicted
by the error bars.
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APPENDIX 4: Activation by Kaiso on 4XKBS-pGL3 Reporter Expression in
HCT116 Cells (Trial 4). 40%-60% confluent HCT116 cells were transiently
cotransfected in triplicate with 800 ng 4xKBS-pGL3 reporter and 200 ng of either
empty pcDNAS, kaiso or poz as indicated by the x-axis. The cells were then
assayed for reporter expression 24 hours post-transfection using a Luciferase
Assay Kit (Promega). The empty pcDNAS3 (bar 1) represented background
expression and was standardized to a value of 1. Standard deviation is depicted
by the error bars.
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APPENDIX 5: Activation by Kaiso on 4XKBS-pGL3 Reporter Expression in
HCT116 Cells (Trial 5). 40%-60% confluent HCT 116 cells were transiently
cotransfected in triplicate with 800 ng 4xKBS-pGL3 reporter and 200 ng of either
empty pcDNA3, kaiso or poz as indicated by the x-axis. The cells were then
assayed for reporter expression 24 hours post-transfection using a Luciferase
Assay Kit (Promega). The empty pcDNAS3 (bar 1) represented background
expression and was standardized to a value of 1. Standard deviation is depicted
by the error bars.
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APPENDIX 6: Activation by Kaiso on 4XKBS-pGL3 Reporter Expression in
HCT116 Cells (Trial 6). 40%-60% confluent HCT116 cells were transiently
cotransfected in triplicate with 800 ng 4xKBS-pGL3 reporter and 200 ng of either
empty pcDNAS, kaiso or poz as indicated by the x-axis. The cells were then
assayed for reporter expression 24 hours post-transfection using a Luciferase
Assay Kit (Promega). The empty pcDNAS (bar 1) represented background
expression and was standardized to a value of 1. Standard deviation is depicted
by the error bars.
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APPENDIX 7: Activation by Kaiso on 4XKBS-pGL3 Reporter Expression in
HCT116 Cells (Trial 7). 40%-60% confluent HCT116 cells were transiently
cotransfected in triplicate with 800 ng 4xKBS-pGLS3 reporter and 200 ng of either
empty pcDNAS, kaiso or poz as indicated by the x-axis. The cells were then
assayed for reporter expression 24 hours post-transfection using a Luciferase
Assay Kit (Promega). The empty pcDNAS3 (bar 1) represented background
expression and was standardized to a value of 1. Standard deviation is depicted
by the error bars.
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APPENDIX 8: Activation by Kaiso on 4XKBS-pGL3 Reporter Expression in
HCT116 Cells (Trial 8). 40%-60% confluent HCT116 cells were transiently
cotransfected in triplicate with 800 ng 4xKBS-pGL3 reporter and 200 ng of either
empty pcDNAS3, kaiso or poz as indicated by the x-axis. The cells were then
assayed for reporter expression 24 hours post-transfection using a Luciferase
Assay Kit (Promega). The empty pcDNAS (bar 1) represented background
expression and was standardized to a value of 1. Standard deviation is depicted
by the error bars.
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APPENDIX 9: Activation by Kaiso on 4XKBS-pGL3 Reporter Expression in
HCT116 Cells (Trial 9). 40%-60% confluent HCT116 cells were transiently
cotransfected in triplicate with 800 ng 4xKBS-pGL3 reporter and 200 ng of either
empty pcDNAS3, kaiso or poz as indicated by the x-axis. The cells were then
assayed for reporter expression 24 hours post-transfection using a Luciferase
Assay Kit (Promega). The empty pcDNA3 (bar 1) represented background
expression and was standardized to a value of 1. Standard deviation is depicted
by the error bars.
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APPENDIX 10: Activation by Kaiso on 4XKBS-pGL3 Reporter Expression in
HCT116 Cells (Trial 10). 40%-60% confluent HCT 116 cells were transiently
cotransfected in triplicate with 800 ng 4xKBS-pGL3 reporter and 200 ng of either
empty pcDNAS3, kaiso or poz as indicated by the x-axis. The cells were then
assayed for reporter expression 24 hours post-transfection using a Luciferase
Assay Kit (Promega). The empty pcDNAS3 (bar 1) represented background
expression and was standardized to a value of 1. Standard deviation is depicted
by the error bars.
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APPENDIX 11: Activation by Kaiso on 4XKBS-pGL3 Reporter Expression in
HCT116 Cells (Trial 11). 40%-60% confluent HCT116 cells were transiently
cotransfected in triplicate with 800 ng 4xKBS-pGL3 reporter and 200 ng of either
empty pcDNAS3, Kkaiso or poz as indicated by the x-axis. The cells were then
assayed for reporter expression 24 hours post-transfection using a Luciferase
Assay Kit (Promega). The empty pcDNAS3 (bar 1) represented background
expression and was standardized to a value of 1. Standard deviation is depicted
by the error bars.
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APPENDIX 12: Activation by Kaiso on 4XKBS-pGL3 Reporter Expression in
HCA-7 Cells (Trial 1). 40%-60% confluent HCA-7 cells were transiently
cotransfected in triplicate with 800 ng 4xKBS-pGL3 reporter and 200 ng of either
empty pcDNAS3, kaiso or poz as indicated by the x-axis. The cells were then
assayed for reporter expression 24 hours post-transfection using a Luciferase
Assay Kit (Promega). The empty pcDNAS3 (bar 1) represented background
expression and was standardized to a value of 1. Standard deviation is depicted
by the error bars.
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APPENDIX 13: Activation by Kaiso on 4XKBS-pGL3 Reporter Expression in
HCA-7 Cells (Trial 2). 40%-60% confluent HCA-7 cells were transiently
cotransfected in triplicate with 800 ng 4xKBS-pGL3 reporter and 200 ng of either
empty pcDNAS3, kaiso or poz as indicated by the x-axis. The cells were then
assayed for reporter expression 24 hours post-transfection using a Luciferase
Assay Kit (Promega). The empty pcDNAS (bar 1) represented background
expression and was standardized to a value of 1. Standard deviation is depicted
by the error bars.
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APPENDIX 14: Activation by Kaiso on 4XKBS-pGL3 Reporter Expression in
HCA-7 Cells (Trial 3). 40%-60% confluent HCA-7 cells were transiently
cotransfected in triplicate with 800 ng 4xKBS-pGL3 reporter and 200 ng of either
empty pcDNAS3, kaiso or poz as indicated by the x-axis. The cells were then
assayed for reporter expression 24 hours post-transfection using a Luciferase
Assay Kit (Promega). The empty pcDNAS (bar 1) represented background
expression and was standardized to a value of 1. Standard deviation is depicted
by the error bars.
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APPENDIX 15: Activation by Kaiso on 4XKBS-pGL3 Reporter Expression in
HCA-7 Cells (Trial 4). 40%-60% confluent HCA-7 cells were transiently
cotransfected in triplicate with 800 ng 4xKBS-pGL3 reporter and 200 ng of either
empty pcDNAS3, kaiso or poz as indicated by the x-axis. The cells were then
assayed for reporter expression 24 hours post-transfection using a Luciferase
Assay Kit (Promega). The empty pcDNAS3 (bar 1) represented background
expression and was standardized to a value of 1. Standard deviation is depicted
by the error bars.
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APPENDIX 16: Activation by Kaiso on 4XKBS-pGL3 Reporter Expression in
HCA-7 Cells (Trial 5). 40%-60% confluent HCA-7 cells were transiently
cotransfected in triplicate with 800 ng 4xKBS-pGL3 reporter and 200 ng of either
empty pcDNAS3, kaiso or poz as indicated by the x-axis. The cells were then
assayed for reporter expression 24 hours post-transfection using a Luciferase
Assay Kit (Promega). The empty pcDNAS3 (bar 1) represented background
expression and was standardized to a value of 1. Standard deviation is depicted
by the error bars.
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APPENDIX 17: Activation by Kaiso on 4XKBS-pGL3 Reporter Expression in
293 Cells (Trial 1). 40%-60% confluent 293 cells were transiently cotransfected
in triplicate with 800 ng 4xKBS-pGL3 reporter and 200 ng of either empty
pcDNAS3, Kaiso or poz as indicated by the x-axis. The cells were then assayed
for reporter expression 24 hours post-transfection using a Luciferase Assay Kit
(Promega). The empty pcDNAS3 (bar 1) represented background expression and
was standardized to a value of 1. Standard deviation is depicted by the error
bars.
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APPENDIX 18: Activation by Kaiso on 4XKBS-pGL3 Reporter Expression in
293 Cells (Trial 2). 40%-60% confluent 293 cells were transiently cotransfected
in triplicate with 800 ng 4xKBS-pGL3 reporter and 200 ng of either empty
pcDNAS3, kaiso or poz as indicated by the x-axis. The cells were then assayed
for reporter expression 24 hours post-transfection using a Luciferase Assay Kit
(Promega). The empty pcDNA3 (bar 1) represented background expression and
was standardized to a value of 1. Standard deviation is depicted by the error
bars.
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APPENDIX 19: Activation by Kaiso on 4XKBS-pGL3 Reporter Expression in
293 Cells (Trial 3). 40%-60% confluent 293 cells were transiently cotransfected
in triplicate with 800 ng 4xKBS-pGL3 reporter and 200 ng of either empty
pcDNAS, kaiso or poz as indicated by the x-axis. The cells were then assayed
for reporter expression 24 hours post-transfection using a Luciferase Assay Kit
(Promega). The empty pcDNA3 (bar 1) represented background expression and
was standardized to a value of 1. Standard deviation is depicted by the error
bars.
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APPENDIX 20: Activation by Kaiso on 4XKBS-pGL3 Reporter Expression in
293 Cells (Trial 4). 40%-60% confluent 293 cells were transiently cotransfected
in triplicate with 800 ng 4xKBS-pGL3 reporter and 200 ng of either empty
PcDNAS3, kaiso or poz as indicated by the x-axis. The cells were then assayed
for reporter expression 24 hours post-transfection using a Luciferase Assay Kit
(Promega). The empty pcDNA3 (bar 1) represented background expression and
was standardized to a value of 1. Standard deviation is depicted by the error
bars.
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APPENDIX 21: Activation by Kaiso on 4XKBS-pGL3 Reporter Expression in
293 Cells (Trial 5). 40%-60% confluent 293 cells were transiently cotransfected
in triplicate with 800 ng 4xKBS-pGL3 reporter and 200 ng of either empty
PcDNAS, kaiso or poz as indicated by the x-axis. The cells were then assayed
for reporter expression 24 hours post-transfection using a Luciferase Assay Kit
(Promega). The empty pcDNAS (bar 1) represented background expression and
was standardized to a value of 1. Standard deviation is depicted by the error
bars.
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APPENDIX 22: Activation by Kaiso on 4XKBS-pGL3 Reporter Expression in
293 Cells (Trial 6). 40%-60% confluent 293 cells were transiently cotransfected
in triplicate with 800 ng 4xKBS-pGL3 reporter and 200 ng of either empty
pcDNAS, kaiso or poz as indicated by the x-axis. The cells were then assayed
for reporter expression 24 hours post-transfection using a Luciferase Assay Kit
(Promega). The empty pcDNA3 (bar 1) represented background expression and
was standardized to a value of 1. Standard deviation is depicted by the error
bars.
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APPENDIX 23: Activation by Kaiso on 4XKBS-pGL3 Reporter Expression in
293 Cells (Trial 7). 40%-60% confluent 293 cells were transiently cotransfected
in triplicate with 800 ng 4xKBS-pGL3 reporter and 200 ng of either empty
pcDNAS3, kaiso or poz as indicated by the x-axis. The cells were then assayed
for reporter expression 24 hours post-transfection using a Luciferase Assay Kit
(Promega). The empty pcDNA3 (bar 1) represented background expression and

was standardized to a value of 1. Standard deviation is depicted by the error
bars.
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APPENDIX 24: Activation by Kaiso on 4XKBS-pGL3 Reporter Expression in
293 Cells (Trial 8). 40%-60% confluent 293 cells were transiently cotransfected
in triplicate with 800 ng 4xKBS-pGL3 reporter and 200 ng of either empty
PpcDNAS3, kaiso or poz as indicated by the x-axis. The cells were then assayed
for reporter expression 24 hours post-transfection using a Luciferase Assay Kit
(Promega). The empty pcDNAS (bar 1) represented background expression and
was standardized to a value of 1. Standard deviation is depicted by the error
bars.



135

FOLD EXPRESSION

EFFECT OF KAISO ON REPORTER EXPRESSION IN
293 CELLS USING 4XKBS-pGL3 REPORTER

e
-

o
i
e

.
.

(TRIAL 8)

e
i i

. .

- e

o

.

i

-

.
=

-
;

o

o i
M L

.
=
...

Kaiso

EFFECTOR

s
.
.

o

-

.
- -

.
.

o

-

.

-
.

i

L

i




136

APPENDIX 25: No Effect by Kaiso on 4XKBS-pGL3 Reporter Expression in
MDCK Celis (Trial 1). 40%-60% confluent MDCK cells were transiently
cotransfected in triplicate with 800 ng 4xKBS-pGL3 reporter and 200 ng of either
empty pcDNAS3, kaiso or poz as indicated by the x-axis. The cells were then
assayed for reporter expression 24 hours post-transfection using a Luciferase
Assay Kit (Promega). The empty pcDNAS3 (bar 1) represented background
expression and was standardized to a value of 1. Standard deviation is depicted
by the error bars.
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APPENDIX 26: No Effect by Kaiso on 4XKBS-pGL3 Reporter Expression in
MDCK Cells (Trial 2). 40%-60% confluent MDCK cells were transiently
cotransfected in triplicate with 800 ng 4xKBS-pGL3 reporter and 200 ng of either
empty pcDNAS3, kaiso or poz as indicated by the x-axis. The cells were then
assayed for reporter expression 24 hours post-transfection using a Luciferase
Assay Kit (Promega). The empty pcDNA3 (bar 1) represented background
expression and was standardized to a value of 1. Standard deviation is depicted
by the error bars.
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APPENDIX 27: No Effect by Kaiso on 4XKBS-pGL3 Reporter Expression in
MDCK Cells (Trial 3). 40%-60% confluent MDCK cells were transiently
cotransfected in triplicate with 800 ng 4xKBS-pGL3 reporter and 200 ng of either
empty pcDNAS3, kaiso or poz as indicated by the x-axis. The cells were then
assayed for reporter expression 24 hours post-transfection using a Luciferase
Assay Kit (Promega). The empty pcDNAS (bar 1) represented background
expression and was standardized to a value of 1. Standard deviation is depicted
by the error bars.
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APPENDIX 28: Repression by Kaiso on 4XKBS-pGL3 Reporter Expression
in MDCK Cells (Trial 4). 40%-60% confluent MDCK cells were transiently
cotransfected in triplicate with 800 ng 4xKBS-pGL3 reporter and 200 ng of either
empty pcDNAS, kaiso or poz as indicated by the x-axis. The cells were then
assayed for reporter expression 24 hours post-transfection using a Luciferase
Assay Kit (Promega). The empty pcDNAS (bar 1) represented background
expression and was standardized to a value of 1. Standard deviation is depicted
by the error bars.
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APPENDIX 29: No Effect by Kaiso on 4XKBS-pGL3 Reporter Expression in
MDCK Cells (Trial 5). 40%-60% confluent MDCK cells were transiently
cotransfected in triplicate with 800 ng 4xKBS-pGL3 reporter and 200 ng of either
empty pcDNAS3, Kkaiso or poz as indicated by the x-axis. The cells were then
assayed for reporter expression 24 hours post-transfection using a Luciferase
Assay Kit (Promega). The empty pcDNAS (bar 1) represented background
expression and was standardized to a value of 1. Standard deviation is depicted
by the error bars.
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APPENDIX 30: Proposed Model For Kaiso Function. Based on the current
literature and similarities to PLZF and BCL-6, Kaiso is proposed to be a
transcriptional repressor that recruits the HDAC repression complex through an
interaction with HDAC members.
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APPENDIX 31: Revised Model For Kaiso Function. Based on the data
established from these studies, Kaiso is proposed to be a transcriptional activator
that may function by recruiting unidentified coactivators.
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