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TCF/LEF transcription factors are
important regulators of animal development
and their deregulation usually results in
neoplasia. It has become evident that TCFs
interact with the vertebrate WNT pathway
effector [-catenin to resulting bipartite
tanscription factor to mediate axis formation
in Xenopus.

Originally, the human TCF/LEF family
was proposed to consists of four members:
TCF-1, TCF3, TCF4 and LEF-1. With the
genomic sequence of TCF4 a hands
immediately after the completion of human
genome seguence, it was realized that TCF3
is actually one of the aternative splicing
forms of TCF4. To investigate the functiond
differences among various TCF4 alternative
splicing forms, we tried to cloned as many
TCF4 isoforms as possible. At least six
TCF4 isomers are cloned, named TCF4E,
TCFAE* |, TCF4Ed17, TCF4E*d17, TCF4B
and TCF4BI17. The differences between
TCF4 isomers are limited to regions very
close to the HMG domain which mediates
the DNA binding activity of TCF factors.
With gene transfection and in vivo
transcriptional activation assay system, most
of the isomers, except TCF4E*d17, can
augment gene transcription in the presence
of b- catenin. Interestingly, TCF4E*d17
failed to stimulate b- catenin-mediated gene

transcription. Expressed in E coli translation
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syssem and assayed by band-shift,
TCF4Ed17 formed a protein-DNA complex.
But, TCF4E*d17 failed to do so. We thus
concluded that TCF4E*d17 cannot stimulate
gene transcription simply because it failed
to bind DNA.

TCF/LEF transcription factors are
important regulators of animal development
and their deregulation usually results in
neoplasia. It has become evident that TCFs
interact with the vertebrate WNT pathway
effector [-catenin to resulting bipartite
tanscription factor to mediate axis formation

The cytoplasmic
protin  APC binds to
3-catenin causing its destruction. In
APC-deficient colon carcinoma cells,
[3-catenin accumulates and is constitutively
complexed with TCF factors. In
APC-positive  colon carcinomas and
melanomas, unusua splicing and missense
mutatuons in the 3-catenin gene that result in
stabilization of the protein, providing an

in Xenopus.
tumor-suppressor

dternative  mechanism  to activate
transcription of TCF target genes
inappropriately.

The human TCF/LEF family was
proposed to consist of four members. TCF-1,
TCF3, TCF4 and LEF-1. TCF1 was cloned
as a gene that encodes a T-cell —specific
DNA-binding protein with the affinity for
the AACAAG motif in the CD3e enhancer.
The gene encoding LEF1 was independently
cloned by two groups. murine LEF1 was
isolated in a subtractive screen for

precursor B-cell-specific factors and was
subsequently found to be expressed by T
cells as well. Mouse LEF1 binds to the
TTCAAAGG sequence element in the
TCRa enhancer. The partial sequences of
two additional human family members,
TCF3 and TCF4, were cloned by guessmer
PCR using primers based on the conserved
DNA-binding domain of TCF1 and LEFL.
Among them, TCF-3 is the less studied and
only its HMG domain is cloned. Since the
Xenopus homolog of human TCF-3 plays a
crucia role during the animal development,
it is thus important to understand the
biological and biochemica activities of
human TCF-3. The specific aims of our
proposal are: 1. To clone the full-length
cDNAs of TCF3 and its derivatives of
aternative splicing isoforms. 2. To
characterize the biochemical and biologica
activities of TCF3 and its splicing isoforms,
including DNA  binding  specificity,
transcriptional  stimulation  activity and
protein stability.

Originally, the family was proposed to
consist of TCF1, TCF3, TCF4 and LEF1.
With the genomic sequence of TCF4 at
hands immediately after the completion of
human genome sequence, it was realized that
TCF3 is actually one of the dternative
splicing forms of TCF4. Thus, to understand
the complexity of TCF4 gene expression and
to investigate the functional differences
among various TCF4 adlternative splicing

forms, we tried to clones as many TCF4
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isomers as possible. At least six TCH4
isomers are expressed in Hela cells (figure 1),
named TCF4E, TCF4E*, TCF4Edl7,
TCFAE*d17, TCF4B and TCF4BI17.

We then asked whether these TCF4
isomers function similarly with regard to
b-catenin-mediated transcriptional activation.
The murine cell line [1A1.6 was used for the
study because it expresses no TCF activity.
As shown in figure 2, most of the isomers,
except TCF4E*dl7, can augment gene
transcription in the presence of b-catenin,
although with certain degree of variations.
Interestingly, TCF4AE*d17 failed to stimulate
b-catenin-mediated gene transcription.

Since the differences between TCF4
isomers are limited to regions very close to
the HMG domain which mediates the DNA
binding activity of TCF factors, we
suspected that the inability of TCF4E*d17 to
augment transcription is probably due to its
failure to bind DNA. To test this hypothesis,
TCFAEd17 and TCF4E*d17 were expressed
and purified from E. coli and assayed by
band-shift using a DNA oligo containing a
consensus binding site of TCF4. As shown
in figure 3, TCF4Ed17interacted with the
oligo to form a protein-DNA complex. In
contrast, TCF4E*d17 failed to do so. We
thus concluded that TCF4E*d17 cannot
stimulate gene transcription simply because
it failed to bind DNA.

Future study is required to illucidate
the mechanism why TCF4E*d17 cannot
bind DNA and what are the physiological
roles of thisisoforms plays.
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Fig 1. TCF-4E and TCF-4E* have 596 amino acids.
TCF-4E(d17)and TCF-4E(d17) have a deletion from
1555" aa to 1606™ aaTCF-4B(117) has a deletion
from 1606™ a.a to 1679" aa TCF-4B has a deletion
from 1555 a.a to 1679" aa
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fig2. Transactivational properties of TCF4
splicing isoforms co-transfected  with
b-catenin. Reporter gene assaysin 1A 1.6 B
cells. Cels were transfected by
electroporation and normalized transfection

activity by b-gal assay.



fig3. The band-shift assay for DNA binding activity
of TCF4Ed17(lane3~5)and TCF4E*d17(lane7~10).
Lanel,2 and 6 contain DNA oligo only which
contains a consensus binding site of TCF4.
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