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Study the Interaction between a Hematopoietic Cell-Cycle Regulator HTm4 and KAP and Their Effects on the Differentiation of

Hematopoietic Progenitor Cells
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Regulation of hematopoietic cell cycle progression is critical in controlling the constant self-renewal, differentiation, and homeostasis
of the hematopoietic system. Dysregulation of this process has profound consequences, evidenced by the development of autoimmune
disorders, blood dyscrasias, and hematologic malignancies with all their associated morbidity and mortality. The complex molecular
machinery underlying cell cycle regulation remains ill-defined. We recently described a novel molecule, HTm4, which appears to play
a critical role in controlling hematopoietic cell cycle. recently, in the Journal of Clinical Investigation, we showed that HTm4 forms a
functionally relevant complex with cyclin-dependent kinase-associated phosphatase (KAP), and CDK2. Exogenous expression of
HTm4 stimulates KAP, leading to dephosphorylation of CDK2 and cell cycle arrest at the GO/G1 phase, thus identifying HTm4 as a
novel modulator of the hematopoietic G1-S cell cycle transition. Furthermore, we recently found that HTm4 expression is tightly
regulated during the differentiation of hematopoietic stems cells. These findings highlight the importance of further elucidating the
function of the HTm4-KAP-CDK2 interaction in normal and dysregulated hematopoiesis, as well as during embryogenesis. In order
to achieve this goal, we have proposed a series of in vitro and in vivo experiments to be carried out in a murine in vitro system . We
hypothesize that HTm4, KAP, and CDK2 form a complex and that altered expression of HTm4 will affect proliferation,
differentiation and the cell cycle status of normal hematopoietic stem cells. The proposed investigations will provide data that will
contribute to the fundamental understanding of hematopoiesis and hematopoietic stem cell regulation, of clear significance to the
prevention and treatment of hematologic and immune disorders. To achieve the stated goals, we propose the following specific aims
Specific Aim 1: Studying the regulation of CDK2 activity by KAP/HTm4 complex in murine ystem. Specific Aim 2: Determining the
temporal expression of mHTm4 and that of KAP and CDK2 during cell cycle progression, and the ectopic expression of mHTm4 and
GO cell cycle arrest. Specific aim 3: The production of rabbit anti-mHTm4 polyclonal antibodies. Specific Aim 4: The generation of
KAP-negative Ba/F3 pro-B cell line and the effect of ectopic expression of mHTm4 on this cell line. Specific Aim 5: The generation
of a conditional mHTm4-knock down transgenic mouse.



