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Massachusetts General Hospital, Charlestown, USA

Role of the zinc finger transcription factor ZBP-89 in haematopoiesis

This application proposed two specific aims:
1)	 To assess the requirement for ZBP-89 in foetal/adult haematopoiesis using 		
	 conditional gene targeting in mice.
2)	 To determine the effects of ectopic expression of ZBP-89 on blood lineage 		
	 development in adult mice, with a focus on the erythroid lineage.

During the first year of support we focused on addressing Aim 1. The following 
exciting new findings have been obtained to date:

1. Deletion of ZBP-89 in adult bone marrow (BM) enhances the 
common myeloid progenitors (CMP) lineage at the expense of the 
lymphoid multipotent progenitors (LMPP) lineage.  
We examined the impact of conditional loss of ZBP-89 on adult haematopoiesis. 
We crossed our generated ZBP-89Flox/Flox mice with MxCre mice to produce 
phenotypically normal ZBP-89flox/flox-MxCre mice. ZBP-89 was then inactivated in 
the adult ZBP-89flox/flox-MxCre mice by poly (I)-poly(C) (pIpC)-induced expression of 
Cre in haematopoietic tissue. Two month old wild-type (WT) and ZBP-89flox/flox-MxCre 
mice (groups of 3) were each given a total of seven intraperitoneal injections of 
300μg pIpC/injection every other day then studied one month later. Peripheral 
blood cells were obtained to assess the effects of ZBP-89 deletion on peripheral 
blood cells. Haematopoietic cell lineages were assessed using monoclonal 
antibodies (mAbs) to lineage specific markers and fluorescent activated cell 
sorting (FACS) analysis. 

The floxed ZBP-89 allele (ZBP-89fl) was excised completely in haematopoietic 
cells of pIpC-treated ZBP-89fl/wt mice, as assessed by three-primer, genomic 
polymerase chain reaction (PCR) of the DNA from peripheral blood cells and 
individual colonies grown from adult BM cells (not shown). Excision of ZBP-89 led 
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to dramatic changes in peripheral blood lineages. There was little change in the 
T lymphocyte (CD4/CD8+) subpopulation but the B220+ B cells were almost 
absent. This loss was accompanied by a significant increase in the erythroid 
series (CD41+ platelet population), as well as an increase in the CD11bhi blood 
cells (likely to be granulocytes/monocytes) but a reduction in the CD11blo cells 
(likely to be NK cells). 

Figure 1. FACS analysis of peripheral blood cells in wild-type (WT) and ZBP-89 excised (ZBP-89 KO) 
in adult mice. Numbers inside large rectangles indicate % of cells expressing the respective surface 
phenotype. Small rectangles indicate CD11bhi and CD11blo expressing cells. Numbers in red reflect the 
dramatic changes in peripheral blood counts of the B cell and platelets respectively.

The increase in the CD11bhi myeloid cell lineage is consistent with our previous 
data showing that ZBP-89 acts as a repressor of CD11b in myeloid cell lines. 
However the observed increase in the erythroid series (we are in the process of 
evaluating expression of Ter-119, a specific marker of mature erythrocytes) and 
the almost complete absence of B220+ cells points to a previously unrecognised 
role for ZBP-89 as repressor of the erythroid lineage in the adult, which is 
diagrammatically opposite to its activator role on this lineage during foetal 
development. 

There are three B cell subsets: Self renewing B-1 cells (B220loCD43+) which are 
present predominantly in peritoneum; follicular B-2 (B220+) cells, which are 
present in secondary lymphoid organs; and marginal zone B cells (MZB) (B220+) 
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