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1. Introduction

2. MLL Binding can be predicted from sequence

Transformer model embedding

entifying the DNA binding specificity of chromatin complexes

To establish if DNA sequence is important for MLL-WT or
Wild-type MLL1 Leukaemia MLL-FP bind.ing, a binary multi-label classification trgnsformer pece oo eancen
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3.MLL-WT has a preference for CG rich sequences

The key tokens (K-mers) for predicting MLL-WT, MLL-AF4 or MLL-AF9 binding were
extracted using SHAP* from the trained transformer model. Multiple sequence
alignment indicated MLL-WT has a preference for CG rich sequences, whereas the
most important sequence features for MLL-FPs were AT rich.

Top 10 tokens for MLL-WT Top 10 tokens for MLL-AF4 Top 10 tokens for MLL-AF9

MLL-AF4 binding

For determining which aspects of
the epigenomic landscape are
important for MLL-AF4 binding, a
GBM classifier was trained to
predict MLL-AF4 binding given a
panel of 63 features. The model
accurately (ROC AUC of 0.95)

Feature importance for
MLL-AF4 binding prediction
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® Basic leucine zipper factors (bZIP)

False Positive Rate

® Basic helix-loop-helix factors (bHLH)

® AT hook factors

5. Methylation mirrors MLL-AF4 binding
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6. Validation of predicted binding

Pred. MLL bound sequence

Our findings enhance the
understanding of how specific
DNA sequences and the

epigenomic landscape ____ ChiPqpoR
. . . . MLL-AF4 cells
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work will combine these
aspects into a unified model
and validate the model

Methylation

MLL1

Methylation
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Targeted simultaneous SNV and methylation status sequencing* in MLL-AF4

blast samples showed a striking inverse correlation with MLL-AF4 binding, which
appears to be stronger at both promoters and enhancers compared to other inter- or
intra-genic regions in MLL-AF4 cells.
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