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Target Genes of WT1 in Leukemic Cells

Helena Jernmark Nilsson, Division of Hematologyand Transfusion Medicine, Department of Laboratory Medicine, Lund University, Klinikgatan 26, Lund.
helena.jernmark_nilsson@med.lu.se

Introduction
WilmsÕtumor is a childhood kidney cancer,in which the geneWilmsÕ
tumor gene 1 (WT1) is involved in about 20% of the cases. The
transcriptionfactor WT1 is also recurrentlymutatedin acutemyeloid
leukemias(AMLs). Mutationsandhigh expressionof WT1 associatewith
a poorprognosisin AML (1). In mice,overexpressionof WT1 contributes
to the induction of acuteleukemia(2), further emphasizinga role for
WT1 in leukemiadevelopment. Molecularmechanismsandtargetgenes
for WT1 in leukemiaare,however,incompletelyunderstood.

Helena Jernmark Nilsson, Giorgia Montano, Tove Ullmark, Karina Vidovic, Kristina Drott, Urban Gullberg
Division of Hematologyand Transfusion Medicine, Department of Laboratory Medicine, Lund University, Lund, Sweden

Background to the study
High expressionof the transcriptionfactor WT1 is found in leukemic
blasts from most AML patients(1). To identify putative novel target
genesfor WT1 in leukemia,we identified partial correlationsin gene
expressionbetweenWT1 andothergenesin a largecohortof 3,844AML
patients. We found that QPRT (quinolinatephosphoribosyltransferase),
NAB2 (NGFI-A binding protein2), andFSCN1 (fascin) weregeneswith
high transcriptionalcorrelationto WT1. This finding led usto investigate
functionalrelationshipsbetweenWT1 andputativetargetgenes.
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Conclusion
Overexpressionof theoncogeneWT1 is commonin acutemyeloidleukemia(AML) .
QPRT, NAB2, and possibly FSCN1 have been found to be direct target
genesof the transcriptionfactor WT1. QPRT,NAB2 andFSCN1 may be important
for theleukemicphenotype.
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Figure 1. QPRT overexpression in K562 cells
reducessensitivity to imatinib .
QPRT, encodinga key enzymein the de novoNAD+
synthesispathway, was transfectedinto K562 cells.
Cells stably overexpressingthe QPRT protein and
control cells, were thenexposedto imatinib for 96 h.
Therewasa significantdifferencein survival between
QPRToverexpressingcellsandcontrols.
By chromatin immunoprecipitation(ChIP), we have
shownthatWT1 bindsto a conservedsiteof theQPRT
promoter(seealsofig 2).
Thus, QPRTis a directtargetgeneof WT1, encodinga
proteinwith anti-apoptoticproperties(3).

Figure 2. WT1 binds to the NAB2-promoter in vivo.
NAB2, encoding a zinc-finger protein influencing cellular
differentiation,proliferation,andcell death,wasanalyzedby ChIP
to evaluateif its promoter has binding sites for WT1. Nuclear
extractsfrom K562 cells, expressingendogenousWT1 andNAB2,
were precipitatedand the DNA was amplified by PCR (A). Fold
enrichmentwas determinedby densitometry(A, lower). GAPDH
andanti-HA wereusedasnegativecontrols.
As shownby others(3), NAB2 andthe transcriptionfactor EGR1,
with similarity to WT1, bind directly to each other (4). To
investigatethe situation of NAB2 and WT1, 293T/17 cells were
cotransfectedwith WT1+/- and NAB2, co-immunoprecipitated,and
analyzedby Westernblot (B), demonstratingbinding of NAB2 to
WT1 (5).

Figure 3. FSCN1 levels rise in U937 cells
overexpressing WT1 and cells show higher
migration.
FSCN1 is a globular actin-bundling protein, involved
in cancercell migration,invasion,andmetastasis. We
decidedto look into its possibleinfluenceon WT1 and
its potentialrole in migrationof leukemiccells.
When we overexpressedWT1 in U937 cells, the
FSCN1 levels rose (A). Moreover, U937 cells
overexpressingWT1 migrated to a higher extent
compared to control (B), possibly due to FSCN1
modulationof WT1.
Further investigations into the functional role of
FSCN1 in leukemiaareongoing.
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