LUND UNIVERSITY

Cellular pathways and molecular regulation of hematopoietic stem cells

Anderson, Kristina

2007

Link to publication

Citation for published version (APA):

Anderson, K. (2007). Cellular pathways and molecular regulation of hematopoietic stem cells. [Doctoral Thesis

(compilation), Stem Cell Center]. Hematopoietic Stem Cell Laboratory.

Total number of authors:
1

General rights

Unless other specific re-use rights are stated the following general rights apply:

Copyright and moral rights for the publications made accessible in the public portal are retained by the authors
and/or other copyright owners and it is a condition of accessing publications that users recognise and abide by the
legal requirements associated with these rights.

» Users may download and print one copy of any publication from the public portal for the purpose of private study
or research.

* You may not further distribute the material or use it for any profit-making activity or commercial gain

* You may freely distribute the URL identifying the publication in the public portal

Read more about Creative commons licenses: https://creativecommons.org/licenses/

Take down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove
access to the work immediately and investigate your claim.

LUND UNIVERSITY

PO Box 117
221 00 Lund
+46 46-222 00 00


https://portal.research.lu.se/en/publications/bbc5c8ee-6694-433f-b52e-5082f1b640a2

DOKUMENTDATABLAD enl SIS 6141 21

Organization Document name
LUND UNIVERSITY DOCTORAL DISSERTATION
. Date of issue

Hematopoietic Stem Cell Laboratory December 20, 2007

Lund Strategic Research Center for Stem

Biology and Cell Therapy Sponsoring organization
Author(s)

Kristina Anderson

Title and subtitle
Cellular pathways and molecular regulation of hematopoietic stem cells

Abstract

Hematopoietic stem cells (HSCs) are defined by their unique properties to self-renew and differentiate
hematopoietic cell lineages. Residing in the bone marrow (BM), adult HSCs are organized in a hierarc
cells that differ in their self-renewal and proliferative capacity. Exact relationships of the various cells ii
hematopoietic hierarchy, their potential to commit to certain lineages and early commitment steps are
unclear. According to classical model the first commitment step from HSCs is believed to be a diverge
the common lymphoid progenitor (CLP) and the common myeloid progenitor (CMP). Recently the alte
model has been suggested by introducing the lymphoid-primed multipotent progenitors (LMPPs) with

sustained granulocyte/macrophage (GM) and lymphoid potentials, but little or no megakaryocyte-eryth
(MKE) potential. In this work we further characterized LMPPs and established the multilineage transcri
priming and lineage potentials of recently identified distinct and hierarchically related long term HSCs
(LSKCD34-FIt3-), short term HSCs (LSKCD34+FIt3-), and LMPPs (LSKCD34+FIt3hi) in mouse fetal liy
(FL) and adult BM providing evidence for a hierarchical organization of transcriptional lineage priming
these multipotent stem and progenitor cell compartments and demonstrating that LMPPs are defined :
during fetal development. Furthermore, MKE potential segregated almost entirely with LSKFIt3hi cells
expressing the thrombopoietin receptor (THPOR), whereas LSKFIt3hiTHPO- LMPPs lacked significan
potential, but sustained GM and lymphoid potentials. Gradual increase of transcriptional lymphoid-prin
subfractions of LMPPs (GFP-, GFPlo, GFPint, GFPhi) isolated from BM of Rag1GFP reporter mouse,
the presence of maintained GM lineage priming, but gradually reduced GM lineage potential. The tran
factor PAX5, a critical regulator of B-cell lineage commitment, has recently been shown to be express:
myeloid malignancies, particularly in a subset of acute myeloid leukemia (AML) with translocation t(8;2
Herein, we demonstrate that overexpression of PAX5 in LSK cells can promote survival and proliferati
biphenotypic (B220+GR-1/MAC-1+) myeloid progenitors coexpressing, at the single-cell level, myeloic
and B-cell-associated PAXS5 target genes, indicating potential relevance of current observation to dysr
PAXS5 expression seen in AML. This work has also investigated the regulatory role of beta-catenin (iny
the Wnt pathway) previously shown to increase self-renewal and expansion of HSCs. We found that

constitutive activation of beta-catenin can result in loss of repopulating HSC activity and depletion of I

Key words:  hematopoietic stem cells, lineage commitment, lineage priming; PAX5, biphenotypic cells
Wnt signaling pathway, beta-catenin.

Classification system and/or index termes (if any):

Supplementary bibliographical information: Language
English
ISSN and key title: ISBN
1652-8220 978-91-85897-48-3
Recipient’s notes Number of pages Price

Security classification

Distribution by (name and address) Kristina Anderson, BMC B10, 22184 LUND

I, the undersigned, being the copyright owner of the abstract of the above-mentioned dissertation, hereby grant
to all reference sources permission to publish and disseminate the abstract of the above-mentioned dissertation.

) November 15, 2007
Signature Date




	Organization: Hematopoietic Stem Cell Laboratory 
Lund Strategic Research Center for Stem Cell Biology and Cell Therapy

	Disp datum: December 20, 2007

	Disp namn: Kristina Anderson
	Spons: 
	Titel: Cellular pathways and molecular regulation of hematopoietic stem cells
	Abstract: Hematopoietic stem cells (HSCs) are defined by their unique properties to self-renew and differentiate into all hematopoietic cell lineages. Residing in the bone marrow (BM), adult HSCs are organized in a hierarchy of cells that differ in their self-renewal and proliferative capacity. Exact relationships of the various cells in the hematopoietic hierarchy, their potential to commit to certain lineages and early commitment steps are still unclear. According to classical model the first commitment step from HSCs is believed to be a divergence into the common lymphoid progenitor (CLP) and the common myeloid progenitor (CMP). Recently the alternative model has been suggested by introducing the lymphoid-primed multipotent progenitors (LMPPs) with sustained granulocyte/macrophage (GM) and lymphoid potentials, but little or no megakaryocyte-erythroid (MkE) potential. In this work we further characterized LMPPs and established the multilineage transcriptional priming and lineage potentials of recently identified distinct and hierarchically related long term HSCs (LSKCD34-Flt3-), short term HSCs (LSKCD34+Flt3-), and LMPPs (LSKCD34+Flt3hi) in mouse fetal liver (FL) and adult BM providing evidence for a hierarchical organization of transcriptional lineage priming within these multipotent stem and progenitor cell compartments and demonstrating that LMPPs are defined already during fetal development. Furthermore, MkE potential segregated almost entirely with LSKFlt3hi cells expressing the thrombopoietin receptor (THPOR), whereas LSKFlt3hiTHPO- LMPPs lacked significant MkE potential, but sustained GM and lymphoid potentials. Gradual increase of transcriptional lymphoid-priming in subfractions of LMPPs (GFP-, GFPlo, GFPint, GFPhi) isolated from BM of Rag1GFP reporter mouse, occur in the presence of maintained GM lineage priming, but gradually reduced GM lineage potential. The transcription factor PAX5, a critical regulator of B-cell lineage commitment, has recently been shown to be expressed in myeloid malignancies, particularly in a subset of acute myeloid leukemia (AML) with translocation t(8;21). Herein, we demonstrate that overexpression of PAX5 in LSK cells can promote survival and proliferation of biphenotypic (B220+GR-1/MAC-1+) myeloid progenitors coexpressing, at the single-cell level, myeloid genes and B-cell-associated PAX5 target genes, indicating potential relevance of current observation to dysregulated PAX5 expression seen in AML. This work has also investigated the regulatory role of beta-catenin (involved in the Wnt pathway) previously shown to increase self-renewal and expansion of HSCs. We found that constitutive activation of beta-catenin can result in loss of repopulating HSC activity and depletion of HSCs. 
	Key: hematopoietic stem cells, lineage commitment, lineage priming; PAX5, biphenotypic cells; 
Wnt signaling pathway, beta-catenin.

	Class: 
	Sup: 
	Supp: 1652-8220
	Språk: English
	ISBN: 978-91-85897-48-3
	Sid: 
	pris: 
	Not: 
	class sec: 
	class sect: Kristina Anderson, BMC B10, 22184 LUND
	datum: November 15, 2007


