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ABSTRACT 

Bcl11a and Bcl11b are two transcription factors that are essential for lymphocyte 

development and cell-fate decisions. To study the spatial expression patterns of these 

genes, I generated the Bcl11-lacZ tagged reporter mice. Using X-gal and FDG staining, 

the expression patterns of Bcl11 genes in hematopoietic and mammary lineages were 

fully characterized. I found that Bcl11a and Bcl11b exhibited dynamic and contrasting 

expression patterns throughout mammary gland development. Both genes were among 

the earliest genes that were expressed specifically in the embryonic mammary placodes in 

the mouse. In the adult gland, Bcl11a was expressed in luminal progenitors and their 

differentiated derivatives while Bcl11b expression was predominantly restricted to basal 

cells and a small number of luminal progenitors.  

Absence of Bcl11a and Bcl11b caused embryonic mammary placode defects. 

Deletion of Bcl11a in the virgin gland disrupted the mammary epithelial architecture and 

led to a decrease in Gata-3
+
 cells and an increase in the number of ERα

+
 cells. Loss of 

Bcl11a in the lactation gland led to the loss of secretory cells in the lobulo-alveoli, 

lactation failure, and premature onset of involution. This suggests that Bcl11a is essential 

for maintenance of terminally differentiated luminal secretory cell fate. In contrast, 

deletion of Bcl11b in the virgin gland led to precocious alveologenesis and a basal to 

luminal lineage switch in the basal cells. Transient over-expression of Bcl11b was 

sufficient to induce expression of basal cell specific genes. These results demonstrate that 

Bcl11b promotes and maintains basal identity, and also suppresses the luminal lineage.  

At the molecular level, deletion of Bcl11a in the lactation glands resulted in 

dysregulation of JAK-Stat and Notch signalling pathways. In the Bcl11a-deficient 

lactation gland, there was an absence of phosphorylated Stat5-positive cells and a 

dramatic increase in phosphorylated Stat3-positive cells. Interestingly, loss of Bcl11a in 

lactation gland resulted in over-expression of Notch1 but down-regulation of Notch3 

expression. These results demonstrate that different Notch receptors/ligands play 

different roles in maintaining mammary cell fate and that Bcl11a might potentially 

regulate JAK-Stat signalling via the Notch signalling pathway. This study thus identified 

Bcl11a and Bcl11b as critical regulators of the mammary epithelium.  
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