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Abstract

Loss of heterozygosity (LOH) of 16q is an early event occurring in 36-60% of primary
sporadic breast cancers. CBFA2T3 (MTG16) is a putative breast cancer tumour suppressor
gene, localized at chromosome band 16g24.3. CBFA2T3 (MTG16) belongs to the
CBFAZ2T protein family and shares a high homology with other two members, CBFA2T1
(MTG8) and CBFA2T2 (MTGR1). CBFA2T1 and CBFA2T3 proteins form transcriptional
repressor complexes with the DNA binding zinc finger proteins like BCL6, PLZF, Gfil
and ZNF652. CBFA2T3 protein exists as isoform “a” and “b” that arise from alternate start
sites. These isoform differ in their N-terminal sequences. Previous studies determined that
CBFA2T3a localized to the nucleolus, while CBFA2T3b has a putative role as tumour

suppressor protein.

The present study confirms that the database entries of CBFA2T3a are incomplete and an
extended N-terminus region is present to CBFA2T3a (NCBI NM_005187) isoform by RT-
PCR and DNA sequencing. Two rabbit polyclonal anti CBFA2T3 antibodies were raised
against the region unique to CBFA2T3. These antibodies specifically detect the
endogenous CBFA2T3 proteins and not CBFA2T1 and CBFA2T2. Cell fractionation
studies show that endogenous CBFA2T3a localized to the cytoplasm, while CBFA2T3b
targeted to the nucleus. The N-terminus region specific to “a” isoform determined the
cytoplasmic localization. The detailed studies show that CBFA2T3a localized to
centrosome and this was confirmed by co-localization with known centrosomal proteins vy-
tubulin. This was further confirmed by immunoprecipitation of y-tubulin with N-terminus

regions of CBFA2T3a protein. Further investigation showed that CBFA2T3a localizes to
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the centrosome through out the centrosomal duplication. Presence of CBFA2T3a on
procentriole was further confirmed by co-localization with known proteins having a crucial

role in centrosome duplication like HSSAS6 and polyglutamilated tubulin.

Experiments were conducted to determined if the different subcellular localization of “a”
and “b” isoforms resulted into functional differences between two isoforms.
Immunoprecipitation experiments with known DNA binding proteins like BCL6 and PLZF
showed that CBFA2T3b interacts with BCL6, while no interaction was found with PLZF.
Consistent with the known transcriptional co-repressor function, real time RT-PCR showed
that CBFA2T3b has an additive effect on BCL6 mediated repression of its target cyclin
D2, while no effect was observed with CBFA2T3a. Real time RT-PCR data also showed
that BCL6 not only recruits CBFA2T3b to repress its target but also have repressive effects
on CBFA2T3 transcription. CBFA2T3b transcription regulation by BCL6 was found to be

mediated through one or two BCL6 putative binding sites in CBFA2T3b promoter.

Immuno histochemical studies were carried out to analyse CBFA2T3b function as a breast
cancer tumour suppressor. CBFA2T3 proteins are highly expressed in epithelial cell
lineage of normal breast ducts, while its expression is lost in some tumours. CBFA2T3
expression was further analysed in a cohort of commercially available breast tumour
sections. Data from these studies showed the loss of CBFA2T3 nuclear expression in some
tumours, which was significantly correlated with tumours positive for HER2 expression,
molecular subtypes and histological staging of the tumours. CBFA2T3 cytoplasmic
expression was also down regulated in tumour sections. A significant association of
CBFA2T3 cytoplasmic expression was observed with the TNM grading for tumour

invasion and centrosomal abnormalities in BR701 TMA.
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Knock down studies using shRNA were conducted to investigate the role of CBFA2T3a.
Following CBFA2T3 knock down in cells with minimal CBFA2T3b expression, an
increase in centrosomal abnormalities was observed. These abnormalities were associated
with a significant increase in metaphase anomalies. Since the “a” isoform is localized to
cytoplasm and particularly centrosome, it was considered that this isoform is determining

centrosome integrity.

This work has provided a new insight into the localization pattern of CBFA2T3 isoforms,
as CBFA2T3a and b isoforms were localized to different cellular compartments and were
involved in distinct functions. CBFA2T3b function as a transcriptional co repressor,
CBFA2T3b expression was lost in a group of breast tumours sections. Given that
CBFAZ2T3a has a critical centrosomal function, the expression of this isoform would be
expected to be maintained, even in the absence of the CBFA2T3b isoform in tumours.
CBFA2T3a specific knock down studies may give a full insight on direct targets of

CBFA2T3a, having a controlling role in normal centrosome duplication cycle.
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