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W11 is not essential for hematopoiesis in the mouse
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Abstract

WT1 has been implicated in human leukemia and hematopoiesis, but its role in stem cell differentiation is not yet fully defined. We show
that Wt1-null murine fetal liver cells are capable of reconstituting functional hematopoiesis following transplantation into irradiatedgecipie
There was also no significant difference between the in vitro colony-forming ability of wild-type and Wt1-null cells. Using a reporter gene
assay in a transgenic mouse system, expression fronvVifigoromoter was detectable in adult bone marrow, but undetectable in subsets of
different hematopoietic cells. We conclude that Wt1 is not essential for murine hematopoiesis and that there may be significant differences in
its role between mouse and man.
© 2005 Elsevier Ltd. All rights reserved.
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1. Introduction much lower levels, in the bone marrow, where it is confined
to CD34+ progenitor cellf4—7]. In murine hematopoiesis,
WT1was originally identified as a gene involved in pre- expression of Wtl has been reported at a low level in the fetal
disposition to the childhood kidney cancer Wilms tumor and liver and yolk sac, and in adult bone marrow and blood by re-
is a paradigm for the relation of normal developmental pro- verse transcriptase-polymerase chain reaction (RT-P&R)
cesses to tumorigenegly. The gene encodes a zinc finger As in Wilms tumors, the majority of acute leukemias ex-
protein that can function as a transcription factor and may press a high level of WT}4,9], andWT1mutations can be
also be involved in RNA processirig]. Expression of WT1 found in 10-15% of cas€$,10,11] In both Wilms tumor
is highest during embryogenesis, where it is found in multi- and leukemia, the high level of expression may simply reflect
potent progenitor cells of a restricted range of tissues, mainly the primitive cell of origin of the tumor, rather than being a
in the genitourinary systerf8]. In adults, expression con- contributing factor towards the progression of tumorigenesis.
tinues in specific cell types of the kidney and gonad and, at Alternatively, a high level of WT1 expression may confer a
growth or survival advantage to tumor cells by preventing
mponding author. Present address: Paediatric Oncology, Paediatri or delaying the response to -dlfferentlatlon signals. This e-f-
Department, The Royal Marsden NHS Trust, Downs Road, Suttén, SurreycfeCt has_ been _demonStrated ”? a number O_f V_VTl-expr_essmg
SM2 5PT, UK. Tel.: +44 20 8661 3453; fax: +44 20 8661 3617. leukemic cell line§12—14]and in hematopoietic progenitor
E-mail addresskathy.pritchard-jones@icr.ac.uk (K. Pritchard-Jones).  cells[15,16]
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Although WT1mutations occur mainly in acute myeloid 2. Materials and methods
leukemias, they are also found in undifferentiated, biphe-
notypic and lymphoblastic leukemias, suggesting a role for 2.1. WT18-galactosidase transgenic mouse lines
WT1 in very early hematopoiesis, prior to determination
of the lymphoid/myeloid split. This is supported by data Line H (WT470LZ") mice were generated as described
showing that the highest level of WT1 expression is seen in [26]. The transgene was derived from WT470, a 470 kb YAC
leukemias with immature phenotypgs], and that WT1 is spanning the humawT1locus. AlacZ reporter gene was
expressed at sites where hematopoietic stem cells are knowrintroduced into WT470 by homologous recombination, re-
to reside during embryogenesis. Expression of WT1 is down- sulting in an in-frame fusion ofWT1exon 1 and thdacZ
regulated during differentiation of leukemic cell lines and gene (WT470LZ), and placing expressionlaéZ under the
high levels of WT1 expression can cause cell cycle arrest control of the humatwT1promoter. Line H contains nine
and/or apoptosi®,18]. In normal hematopoiesis, WT1lisex- copies of WT470LZ, all of which are integrated near the
pressed in quiescent primitive progenitors and in some differ- telomere of chromosome 4. The presence of the transgene
entiated cells but not in the intermediate lineage-committed in mice was determined by PCR on DNA obtained from ear
precursorg19]. This is similar to the situation in kidney cuffs using primers specific for bacteriakZ as previously
development where WT1 expression rises to a peak dur-described26].
ing glomerular differentiation, declines and then persists
only in podocyte cells. However, the function(s) of WT1
in hematopoietic differentiation is not yet understood, al-
though possible target genes for transcriptional regulation

such as colony-stimulating factor have been identified in The number op-galactosidase positive cells in total adult

vitro [20]. There are hematopoietic-specific mechanisms of bone marrow (BM) was determined by staining with X-gal (5-
controlling WT1 function, such as tissue-specific enhancers bromo-4-chloro-3-indolyB-p-galactosidase, Sigma). Stain-

withintthTlgene[21,22]and.va_riationsin_exonSSpIicing. ing was carried out in 24-well culture dishes as described
[23], which suggest that WT1 is important in hematopoietic [30], with an additional fixation in 4% paraformaldehyde
CeI_IIZQ’H Wil knockout d trates that th ._for 15min after X-gal staining. The genotype of each an-
c nockout mouse demonstrales that the gene 1S;,,5 \yas reconfirmed at the time of BM harvest by stain-
essential for the formation of kidneys, gonaqls am_j Spleening frozen kidney sections with X-gal. In order to assess
[24,25] The absence .of renal develo!oment is attributable B-galactosidase activity during early stages of myeloid or
to the loss by apoptosis of metanephric blastgmal cells thatmacrophage differentiation, transgenic BM cells were plated
normally_ express a low level of Wi24]. Wil is also.ex— onto soft agar ina-MEM containing either 5% spleen-
pressed in the aorta-gonad-mesonephros (AGM) re@ih conditioned medium (containing GM-CSF and IL-3), or

the site where hematopoietic stem cells first arise during em-4100 ng/ml M-CSF. Colonies were stained as above over 14
bryogenesis, and in the fetal livg8], but there is no ob- days '

vious hematopoietic defect in heterozygous null mice, and
homozygous Wtl-null mice die in uterd@4] or at birth
[25]. 2.3. Determination oB-galactosidase activity by flow

Given that WT1 clearly has a role in leukemia, but that Cytometry
its importance in hematopoiesis is still rather obscure, we
sought to analyse its expression and function with the use of ~ The B-galactosidase activity in viable transgenic BM
two transgenic mouse models. To study the expression of wt1mononuclear cells was analyzed using a FluorepBitacz
in fetal and adult hematopoiesis we used a WAEZ fusion flow cytometry kit (Cambridge Bioscience, Cambridge, UK)
transgenic line, which contains tie coli lacZgene under ~ and an antibody t@-galactosidase. The BM cells were fixed
the control of the humawT1promoter. ThisrACtransgene ~ and permeabilized at room temperature using a cell perme-
mimics the endogenous expression of W€l gene during abilization kit (Harlan SERA-LAB), and then washed in PBS
embryogenesips]_ Furthermore, the same YAC Containing prior to incubation with a monoclonal arﬁi—galactosidase-
the intacWT1gene can be used to complement the Wt1-null biotin conjugate (Sigma) diluted to 1:100 in PBS/2.5% FCS,
phenotypé27]. Since fetal liveris arich source of hematopoi-  Of With a biotinylated 19gG1 isotype control (DAKO Ltd.)
etic stem cells (HSC$P8,29], we undertook transplantation ~ for 30min at #C. The cells were washed in PBS/2.5%
of liver cells from donor Wtl-null embryos into lethally ir-  FCS prior to incubation with fluorescein streptavidin (Vec-
radiated recipient animals in order to assess whether Wt1tor Laboratories) diluted to 1:100 for 30 min at@. Sam-
is required for reconstitution of hematopoiesis. In addition, Ples were analyzed using an EPICS Elite ESP cell sorter
hematopoietic progenitor cells derived from the AGM region (Beckman Coulter, High Wycombe, UK) and Coulter’s op-
of Wt1-null embryos were placed in culture to determine their €rating system software. The positive control cell lines used
ability to differentiate into the full range of hematopoietic Were a polyPOZ virus producer lif81] and Flp-If-293
lineages. (Invitrogen).

2.2. Determination oB-galactosidase activity by
staining with X-gal



Download English Version:

hitps://daneshyari.com/en/article/10909724

Download Persian Version:

https://daneshyari.com/article/10909724

Daneshyari.com


https://daneshyari.com/en/article/10909724
https://daneshyari.com/article/10909724
https://daneshyari.com

