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Aberrant Methylation in Acute Myeloid Leukemia
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Acute Myeloid Leukemia (AML) is a i Figueros et al 2010
disease characterised by the e
accumulation myeloid precursor cells |~ &
in the bone marrow that are blocked E
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in their ability to differentiate into
mature blood cells

AML is associated with widespread
deregulation of DNA methylation. Cell of origin?
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Aberrant Methylation

1. Identify genetic drivers of aberrant methylation.
2. Find leads for a mutation-specific therapy.
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Boolean Implications (IF —=THEN Rules)

TAttribute A

Four different

implications:

— HIHI: IF A high, THEN
B high

— HILO: IF A high, THEN
B low

— LOHI: IF A low, THEN
B high

— LOLO: if A low, THEN
B low



CpG site B
Methylation

© o o m
N o » o

© ©
o N

Yoo @

& &

DNMT3A

v

+

mutation

Computational Pipeline

TCGA AML samples
|

Methylation Data

}

CpG site filtering=
285, 320 probes

MutatiBn Data

17 Rechrent mutations

Discretize me values

\4 \4

[ Generate Boolean Implications ]

I
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WT1 mutation AML is linked to hypermethylation
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Distinct CpG sites and associated genes linked to

hypermethylating mutations

CpG sites Methylated Genes




WT1 mutation induces hypermethylation in AML cells
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Fisher’s exact test



Mutant WT1 methylation signature is enriched for

PRC2 target genes

Patient samples with WT1 mut THP1 cell-line with WT1mut
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WT1 mutant AML shows aberrant repression of

Polycomb repressor complex 2 targets

— transcriptional repression
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hematopoiesis

Does WT1 mutation block myeloid differentiation?




Inhibition of PRC2 promotes differentiation

In AML with WT1 mutation

WT1mut+ NK AML, SU359

TF1+ GM 0%
AN 0 i in vitro

TF1+EPO /\ i 70% mzq differentiation

Isotype contral | 0% o
: i
WTlmUt + le & 0.2% 8 100 100 101 1‘02 103 104 105
WT1mut + EPO ]\ —— 9% CD34 '
Intracellular Fetal Hb

(anti-human HbF-PE)

% CD11b
% CD14




Conclusions

Mutation in WT1 is strongly linked to DNA hypermethylation in AML

Introduction of mutant WT1 into wildtype cells induced the same pattern of
DNA hypermethylation

The pattern of methylation and gene expression is consistent with a
differentiation block caused by WT1mut through dysregulated silencing of
PRC2 targets

Differentiation block in WT1mut AML can be overcome by EZH2 inhibition
EZH2 inhibitors have activity in WT1mut AML

Boolean implications are a useful data mining tool for large,
heterogeneous cancer data sets

WT1 mutation
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DNA hypermethylation and dysregulation of PRC2 targets

differentiation block release of differentiation block
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