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Diffuse Midline Glioma (DMG) 
Derived from patients 
H3-K27 mutated to M 

H3.3 variant of 20 variants

Diffuse Midline Glioma (DMG) 
a.k.a DIPG

DIPG07 GBM01



The genome compartmentalize in space (cell type specific)

Figure adapted from Mirny et al. 2019 COCB
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Voters are compartmentalized in space 
Local Moran’s I
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Experiments: Hi-C & ChIP-seq

Non-histone ChIP Histone ChIP

Sample fragmentation
Immunoprecipitation

DNA purification
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ETALoci

H3-3A [chr1:224061851-228061851]
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Does H3K27M spatially correlate? 
chr1:224,061,851-228,061,851
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H3-3A is a H3K27M spatial hub 
chr1:224,061,851-228,061,851
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H3-3A is a H3K27M spatial hub 
chr1:224,061,851-228,061,851

19,948 protein-coding genes

-3.79

-3.08

-2.37

-1.66

-0.94

-0.23

0.48

1.19

1.90

2.61

3.33

H
3K
27M

2 1 0 1 2
Z-score(H3K27M)

3

2

1

0

1

2

Z-
sc
or
e(
H
3K

27
M
Sp
at
ia
l
La
g)

Moran Local Scatterplot
r: 0.67 p-value: 1.4e-54

HH
LH
LL
HL

H3K27M signal is NOT distributed randomly in the spatial genome. 

But does it alters the distribution of non-mutated H3s?
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Do other H3 marks spatially correlate? 
19,948 protein-coding genes in the mouse genome
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Do other H3 marks spatially correlate? 
19,948 protein-coding genes in the mouse genome

GBM01 DIPG07
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Do other H3 marks spatially correlate? 
19,948 protein-coding genes in the mouse genome

GBM01 DIPG07

0.2

0.0

0.2

0.4

0.6

0.8

1.0

C
C
H
3K
27
ac
/H
3K
27
m
e3

0.8

0.6

0.4

0.2

0.0

0.2

Pa
ir
ed

m
ea
n
di
ff
er
en
ce

The presence of H3K27M signal reduces the compartmentalization of H3K27me3 

Does H3 mutated histone affect its own gene compartmentalization?



H3-3A trip in the LMI quadrants 
chr1:224,061,851-228,061,851
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H3-3A trip in the LMI quadrants 
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H3-3A most “up-regulated” of all H3 variants
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h3 in GBM01_to_DIPG07 for H3K27ac_div_H3K27me3
GeneTrips Sum: -36.38 [-1.82], Abs: 47.98 [2.40]

There is an increase H3K27ac/H3K27me3 ratio for H3.3A mutated gene



Some take home messages…

1.H3K27M signal is NOT distributed randomly in the spatial genome and H3.3A gene is a hot-

spot for localization of H3K27M mutant histone 3. 

2.The presence of H3K27M signal reduces the compartmentalization of the genome due to 

decrease of spatially distributed H3K27me3  

3.There is an increase H3K27ac/H3K27me3 ratio for H3.3A gene, which is not observed inmost 

of the other H3 variants (positive feed-back?)
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