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Extensive characterization of the genetic landscape in AML has revealed 
a set of driver mutations sufficient to initiate leukemic transformation. 
However, some cases do not contain any of these known drivers and 
thus pose a clinical challenge for prognostication and targeted therapy. 
To address this, we employed a novel, proximity ligation based, linked-
read whole genome NGS assay to identify single nucleotide variants 
(SNVs), short Insertions/Deletions (InDels), copy number variation 
(CNV), structural variants (SVs) and 3D genome contact maps in AML. By 
employing this approach, we investigate whether comprehensive 
detection of genetic alterations in conjunction with insights into the 
epigenetic state of leukemic cells can reveal important biological 
information in cases lacking canonical driver mutations. 

Background
Detection of previously unknown structural variants in AML

Results

• We find several otherwise undetected structural variants in AML cases 
without known driver lesions 

• By not only detecting genomic variants but also analyzing the 
epigenetic state through 3D genome contact maps, we can 
interrogate the biological consequences of these genomic alterations

• The current understanding of the genomic landscape in AML might be 
underestimating a sizable number of structural variants, implying 
putative novel driver genes in AML pathogenesis. 

Summary

Methods

Validation of NGS calls confirms presence of novel structural variants in 
leukemic clone

Gene expression dysregulation proximal to the SVs suggest potential 
changes in enhancer activity
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Figure!2.!Identification!of!Molecular!Subgroups!in!AML.

The rows in the graph represent individual genomic lesions, and the columns represent patients in the study. Verti-
cal purple lines (some of which appear as blocks because of clustering) indicate the presence of a specified driver 
mutation in a patient. The patients have been ordered by group membership; orange lines demarcate boundaries 
between classes. OH-meCpG denotes hydroxymethyl CpG.

DNMT3A
TET2

ASXL1

inv(16)
t(15;17)

t(8;21)
t(11q23;x)

inv(3)
t(6;9)

NPM1
RAD21

MYC
CEBPAbiallelic

WT1

GATA2
complex

TP53
−5/5q

−17/17p

−12/12p
+11/11q
−18/18q

abn3q
+8/8q

RUNX1

SRSF2
U2AF1
SF3B1
BCOR

STAG2
EZH2

MLLPTD

IDH1
IDH2R140

NRAS

KIT
KRAS

NF1
PTPN11

CBL

IDH2R172

−20/20q
−7/7q

−Y
−9q

FLT3ITD

FLT3TKD

CEBPAmonoallelic

in
v(

16
)

t(1
5;

17
)

t(8
;2

1)
M

LL
 fu

si
on

 
in

v(
3)

t(6
;9

)

N
PM

1

CE
BP

A
bi

al
le

lic
TP

53
–a

ne
up

lo
id

y

Ch
ro

m
at

in
– 

 

sp
lic

eo
so

m
e

ID
H

2R
17

2

N
o 

cla
ss

N
o 

dr
iv

er
s 

 
de

te
ct

ed

meCpG–OH-meCpG

Splicing 
RTK–RAS signaling

Chromatin–Cohesin

Transcription
Other ELN intermediate-I riskELN favorable risk ELN intermediate-II risk ELN adverse risk

The New England Journal of Medicine is produced by NEJM Group, a division of the Massachusetts Medical Society.
Downloaded from nejm.org on September 8, 2025. 

 Copyright © 2016 Massachusetts Medical Society. All rights reserved, including those for text and data mining, AI training, and similar technologies.

read whole genome NGS 
assay to identify single 
nucleotide variants (SNVs), 
short Insertions/Deletions 
(InDels), copy number 
variation (CNV), structural 
variants (SVs) and 3D genome 
contact maps in AML. By 
employing this approach, we 
investigate whether 
comprehensive detection of 
genetic alterations in 
conjunction with insights into 
the epigenetic state of 
leukemic cells can reveal 
important biological 
information in cases lacking 
canonical driver mutations. 
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