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Background & Aim: In the pluripotent stem cells, the development of hematopoietic cells from mesoderm divides into 2 steps including primitive hematopoiesis which is defined by hemangioblast and definitive hematopoiesis defining by hemogenic endothelium (HE). HE is a specialized subset of endothelial cells which can differentiate into blood lineage cells in fetal embryo. Emerging data continuously suggest that HE plays an important role in generating blood lineage cells by regulation of pivotal transcription factor, but characterization with cell activity for single HE still remains unclear. In the present study, we explored that isolated HE from aorta gonad mesonephros can proliferate and further culture to generate blood lineage cells including megakaryocytes, erythrocytes, and leukocytes with functional phenotype. Next, we investigated the cell activity and the frequency of lineage cells with surface markers in differentiated blood cells. Methods: To this end, ICR mice were sacrificed at embryonic day 10.5 and their AGM were purely isolated, then individually cultured till 21 days post seeding at 96 well. To examine cell growth kinetics over long-term expansion, cumulative cell number and population doubling were tested from HE cell. H&E staining and FACS were performed to detect surface markers for HE and blood lineage cells. Results & Conclusion: HE cell was rapidly increased by optimized culture condition and was expanded with absolute speed for proliferation in erythropoiesis (population doublings, RBC, > 130-folds, leukocyte, 21-folds, Megakaryocyte, 3-folds) Immunocytochemistry data showed that pan endothelial cell marker, CD31 and CD34 were highly expressed in HE cells. Definitive hematopoiesis containing megakaryocyte and lymphocyte easily occurs within 20 days via functional HE (CD45, 89.5 ± 2.4, CD4, 11.9 ± 2.3, CD8, 8.3 ± 2.6, NK, 17.9 ± 4.8). These data suggest that fetal HE successfully generate definitive blood lineage cells. Based on this study, we will next establish plan for media optimization to differentiate hematopoietic cells from pluripotent stem cells via definitive HE after confirmation for their functional acquirement in vivo and vitro assay.
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