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Abstract

(1) Analysis of B-cell dysfunction in diabetes

The plasticity of adult somatic cells allows their conversion to different cell types following
extrinsic stimulation or the ectopic expression of transcription factors. However, the mechanisms
involved in this process and its relevance to disease remain elusive. The proclivity of committed
cells to de-differentiate is inversely correlated with their maturity, suggesting that maturation
factors such as MafA, a mature pancreatic B-cell marker, may be involved in cell plasticity. Thus,
lineage tracing analysis of B-cells were performed in MafA knockout (KO) mice and diabetes model
mice, in which the expression of MafA was reduced in most B-cells. The loss of MafA causes a
reduced B-cell/a-cell ratio in pancreatic islets without elevation of blood glucose to diabetic levels.
The conversion of B-cells to glucagon-expressing cells with reduced/lost expression of insulin was
observed in MafA KO mice. These islets expressed factors that are normally transiently expressed
in endocrine progenitors, such as MafB, but were still committed to endocrine cell lineage. The
compromised B-cells in diabetes model mice underwent similar de-differentiation with expression
of MafB. In B-cell lines with late-passage numbers and extremely low expression of MafA and
insulin, the MafB promoter was partially demethylated, which allowed increased promoter
activity and mRNA expression of MafB. These results suggested that the maturation factor MafA
is critical for the homeostasis of mature B-cells, and regulates cell plasticity. The loss of MafA in

B-cells leads to a deeper loss of cell identity, which is implicated in the pathology of diabetes.

(2) Mechanism regulating postnatal proliferation of B-cells

The postnatal proliferation and maturation of insulin-secreting pancreatic B-cells are critical for
glucose metabolism and disease development in adults. Elucidation of the molecular mechanisms
underlying these events will be beneficial to direct the differentiation of stem cells into functional
B-cells. Maturation of B-cells is accompanied by increased expression of MafA, an insulin gene
transcription factor. Transcriptome analysis of MafA KO islets revealed MafA is required for the
expression of several molecules critical for B-cell function, including Glut2, ZnT8, Granuphilin, Vdr,
Pcsk1 and Urocortin 3, as well as Prolactin receptor (Prlr) and its downstream target Cyclin D2
(Cend2). Inhibition of MafA expression in mouse islets or B-cell lines resulted in reduced
expression of Prlr and Cend2, and MafA transactivated the Prlr promoter. Stimulation of B-cells by
prolactin resulted in the phosphorylation and translocation of Stat5B and an increased nuclear
pool of Cend2 via Prlr and Jak2. Consistent with these results, the loss of MafA resulted in
impaired proliferation of B-cells at 4 weeks of age. These results suggest that MafA regulates the

postnatal proliferation of B-cells via prolactin signaling.
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