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Examine the epigenetic deregulation in hematopoietic 
malignancies

Research Goals
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To understand why these diseases respond to these therapies

To uncover common mechanisms of resistance

To inform on potential combination or second-line
 therapies
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1. RA resistance in APL



(mins)

RA Sensitive

RA Resistant

Nichol, JN, et. al., Cell Reports, 2016 

Transcriptional Blockade in Resistant Line



High Resolution ChIP Tiling of CEBPB locus

CEBPB

Nichol et. al., Cell Reports 2016

S5P BRG1



Nichol et. al., Cell Reports 2016

Novel Associations with PML/RARA in Resistant Cells
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Nichol et. al., Cell Reports 2016

NPMi Abrogates BRG1Recruitment & Restores RA 
Response 

 
 



APL is a paradigm for transcriptional deregulation. 

A molecular mechanism of RA resistance involves 
a novel association of proteins, including NPM, 
with PML/RARA.

Research on APL, a rare and mostly curable 
disease, can still produce interesting new results. 
 

Conclusions: Part 1
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2. HDACi resistance



Dupéré-Richer et. al., Leuk Lymphoma 2017

Increased Protein Processing in HDACi-resistant Cells



Dupéré-Richer et. al., Leuk Lymphoma 2017

Gene Signature Predicts Response to PROTi



Pro-death versus Pro-survival Autophagy



Chang et. al., Oncotarget 2017

Autophagosome Isolation
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Enrichment of Peroxisomal Proteins in Autophagosomes



Resistant Cells undergo Apoptosis with Peroxisome KD



Analysis of gene expression in HDACi-resistant 
cells predicted sensitivity to proteasome inhibitors 
in vivo.  

A molecular mechanism of HDACi resistance 
involves upregulation of peroxisomal proteins.

 

Conclusions: Part 2
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3. EZH2i in B-Cell Malignancies
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EZH2 Mutations in DLBCL

H3K27Me Patterning is Disrupted



Establishment of Models of EZH2i Resistance

~3 months



Resistant to the Growth Inhibitory Effects of EZH2i
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EZH2i-Resistant Clones Have Differentiated



EZH2i-Resistant Clones are Plasmablast-Like



Resistant Clones are More Sensitive to Lenalidomide



SLAMF7 Increases with Chronic Exposure to EZH2i



DLBCL cells that undergo chronic exposure to 
EZH2i differentiate to become more plasmablast-
like.

This differentiation is associated with an increased 
sensitivity to Lenalidomide.

Increases in SLAMF7 may predict sensitivity to 
elotuzumab. 

Conclusions: Part 3
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