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Figure S1. Phylogenetic analysis of the E-protein family. (A) Schematic overview 
of evolutionary relationships and classi�cation of animals included in the E-protein 
phylogenetic analysis. (B) Maximum Likelihood phylogenetic tree of the evolution-
ary distances between E-protein cDNA  sequences in Bilateria. (C) Matrix displaying 
the pairwise p-distances between analyzed cDNA sequences. (D) Maximum Likeli-
hood phylogenetic tree of the evolutionary distances between E-protein amino 
acid sequences in Bilateria. For the analysis in panel B and D: Hydra vulgaris was 
used as an out-group for the analysis; colors indicate the E-protein families in 
Gnathostomata; and grey indicates branches with low support in the bootstrap-
ping analysis (<70% of trees generated maintain the branches). For sequences used 
in the analysis and alignments, see Table S1 and Supplemental data sheet 1-2 
respectively.



E2-2f/fHEBf/fVaviCre

E2-2f/fVaviCre

Ctrl

E2-2 mRNA

100 _

0 _
0 _

-100 _
100 _

0 _
0 _

-100 _
100 _

0 _
0 _

-100 _

E2Af/fVaviCre

100 _

0 
0 _

-100 
100 _

0 
0 _

-100 

Ctrl

E2A mRNA

E2-2f/fHEBf/fVaviCre

Ctrl

HEB mRNA

50 _

0 _
0 _

-50 _
50 _

0 _
0 _

-50 _

D

A

B

C

E2
A

 (T
cf

3)
FP

K
M

H
EB

 (T
cf

12
)

LS
K

 F
lt3

-

LS
K

 F
lt3

hi
gh

M
Z 

B

G
M

P

P
re

G
M

P

P
re

M
eg

E

E
pr

og

M
kP N
K

25

50

75

10

0

25

50

75

100

10

E2
-2

 (T
cf

4)

C
LP

 L
y6

D
-

C
LP

 L
y6

D
+

P
ro

 B
 K

IT
+

P
ro

 B
 K

IT
-

P
re

 B

Im
m

 B

Fo
B

Tr
an

si
tio

na
l B

M
at

 B

0

25
10

0
50

BM BMSpl Spl

Figure S2. Expression pattern and deletion of �oxed exons of E2A, E2-2 and HEB. (A-C) RNA expression of the 
�oxed E-protein exons in mice with indicated genotypes. Locations of loxP sites are indicated with red lines. (D) Expres-
sion (RPKM) of the E-proteins in indicated cell types from bone marrow (BM) and spleen (Spl).
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Figure S3. Gating strategies for identi�cation of hematopoietic cells. Gating strategy for 
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Figure S4. Functional annotation of genes di�erentially expressed in E-protein de�cient animals. 
Metascape (gene ontology) analysis of genes with signi�cantly di�erential expression (adjusted p-value 
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Figure S5. Enrichment of transcription factor binding motifs in E2A and HEB 
bound regions. (A) Peak scores (HOMER peak quality score) of all identi�ed E2-2, 
HEB and E2A peaks before �ltering on peak score. Only peaks with peak score ≥10 
were considered for further analysis. The peak score cut-o� is indicated with a 
grey dotted line. (B) Enrichment of known transcription factor binding sites in 
E2-2, HEB and E2A peaks. Top �ve most signi�cantly enriched binding motifs are 
shown together with their corresponding enrichment p-value. (C) Examples of 
regions displaying biased E-protein binding. (D) De novo motif enrichment analy-
sis of regions displaying combined E-protein (HEB and E2A) binding, only E2A 
binding or only HEB binding. The top signi�cantly enriched bHLH motif identi�ed 
is displayed together with the enrichment p-value. E2-2 binding was not consid-
ered, as the number of regions is too low to perform relevant motif enrichment 
analysis. (E) Genome browser tracks showing E-protein near central B-lineage 
genes. (F) De novo motif enrichment analysis of regions containing bHLH motifs 
that display combined E-protein binding or only E2A binding. Signi�cantly 
enriched motifs are shown together with the corresponding enrichment p-value 
and the percentage of target sequences containing the identi�ed motif.
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