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Schematic of the high-throughput chromatin immunoprecipitation pipeline 
used to generate SE maps in human AML and normal blood cells



Metapeak representation of typical enhancers (TE; blue) and 
superenhancers (SE; red) in a single patient with AML (SU223). 

H3K27ac ChIP-seq read density



hematopoietic stem and progenitor cell (HSPC)

Certain key HSPC enhancers, such as the SE linked to CDK6, 
show strong variability across our AML cohort



hematopoietic stem and progenitor cell (HSPC)

Certain key HSPC enhancers, such as the SE linked to CDK6, 
show strong variability across our AML cohort





SE-derived patient subgroups associate with genotype and survival.



A subset of patients with AML have a superenhancer
at the RARA locus

Mutual information network of the SE score between clusterspecific SEs.



A subset of patients with AML have a superenhancer
at the RARA locus

H3K27ac ChIP-seq tracks at chr17:38,464,514– 38,515,430 with large SEs 
shown in red and non-SE tracks shown in gray



The presence of a RARA SE correlates with sensitivity to SY-1425
in non-APL AML cell lines and PDX models



C- Effect of SY-1425 in the AM5512 non-APL RARA-high PDX model
D- Effect on percent human CD45 positive in peripheral blood of SY-1425 in the
AM8096 non-APL RARA-high PDX model. 
Survival plot for study in G.

PDX models (AM5512 and AM8096) where the tumor cells contained high levels 
of RARA mRNA



SY-1425 induces maturation in RARA-high AML



SY-1425 shows similar response in RARA-high AML cell lines to APL.



SY-1425 induces transcriptional and epigenetic alterations.





ONCOGENIC SUPER-ENHANCERS

IN TUMOR PROGRESSION
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ChIP-Seq profile for H3K27ac (active enhancer mark)

in different cell lines



Sequence alignments of the –7.5 kb site showing wild-type (WT)

sequences in black and inserted sequences in red for Jurkat and MOLT-3

T-ALL cell lines and eight pediatric T-ALL patients. hg19, human genome

build 19.



TAL1 mRNA expression as determined by quantitative

polymerase chain reaction (PCR) and expressed as

percentage of glyceraldehyde-3-phosphate dehydrogenase

(GAPDH).



Mutations of the TAL1 enhancer activate through recruitment of MYB.



TAL1 enhancer TRANSCRIPTION ACTIVITY USING LUCIFERASE ASSAY
MYB binds the mutant TAL1 enhancer site and is a member of the TAL1 complex



MYB binds the mutant TAL1 enhancer (MuTE) site 

and is a member of the TAL1 complex



Targeted deletion of 177 to 193 bp of the mutant (CRISPRCas9),

but not wild-type, allele in Jurkat cells abrogates expression of endogenous

TAL1

Deletion of the wild type allele had no

effect on endogenous TAL1 mRNA levels,

but deletion of the mutant

allele completely abrogated endogenous

TAL1 expression



Targeted deletion of 177 to 193 bp of the mutant (CRISPRCas9),

but not wild-type, allele in Jurkat cells abrogates expression of endogenous

TAL1



ChIP-seq tracks for H3K27ac and MYB at the STIL-TAL1 locus from 

selected CRISPR-Cas9 clones

Deletion of the wild type allele had no

effect on H3K27ac signal and MYB

binding, but deletion of the mutant

allele completely abrogated H3K27ac

signal and MYB binding



An Acquired Super-Enhancer Activates 

Monoallelic TAL1 Transcription

in T-ALL ( T cell acute lymphoblastic leukemia) Cells


