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Background

BCR signaling in CLL microenvironment is one of the key drivers of proliferation and survival. However, it is not fully known how
BCR activation triggers massive gene expression changes resulting in CLL cells’ proliferation and survival.

Aims

To identify a key transcription factor (TF) involved in signaling pathways essential for the survival and/or proliferation of CLL cells
in the microenvironment and test potential of its therapeutic inhibition.

Methods

ChIP-seq and RNA-seq analysis from BCR-stimulated primary CLL cells (bead-bound anti-IgM, 250 ng/10e6 cells). Gene editing and
pharmacological inhibition of CEBPB performed in proliferating CLL cells using Cas9-gRNA ribonucleoprotein complex and
antagonistic peptide lucicebtide, respectively.

Results

Re-analysis of transcriptomic data from CLL samples isolated from peripheral blood (PB) and lymph nodes (LNs) (n=29 pairs, Sun et
al., 2023) revealed CEBPB as the most significant transcriptional regulator of genes activated in the LN microenvironment (IPA, Fig.
A). Notably, the increased expression of the mRNAs regulated by CEBPB associated with worse prognosis in CLL (Fig. B). The
analysis of CXCR/CDS intraclonal CLL subpopulations (n=10 pairs) showed enrichment of transcriptionally active p-CEBPB

(Thr235) in proliferative cxcr4dimepsbright oy (n=8; Fig. C), and p-CEBPB protein levels were clearly detected in CLL
pseudofollicles in LNs (IHC, Fig. D). We tested a panel of 7 microenvironmental factors (anti-IgM, CD40L, IL4, IL6, [FNa/g, CpG-

ODN), revealing that BCR activation (bead-bound anti-IgM) was the strongest inducer of CEBPB phosphorylation and expression
(Fig. E). CEBPB overexpression in primary CLL cells (via transfection of plasmid) induced expression of genes activated in LN-
resident CLL cells and involved in CLL proliferation and survival (MYC, NFKB-P50, BCL2 family; at both mRNA and protein levels;
Fig. F top, G). ChIPseq for CEBPB revealed its direct binding to the regulatory regions of such genes, especially after BCR activation
(6 hrs, Fig. F bottom). Notably, CEBPB silencing (siRNA in primary CLL, n=5) demonstrated that BCR-induced C-Myc expression is
dependent on CEBPB (Fig. H), suggesting that CEBPB directly regulates this key cell proliferation driver. Furthermore, we observed
that CEBPB knockdown (transfection of Cas9-gRNA ribonucleoprotein complex) in proliferating primary CLL cells (after pro-
proliferative stimulation with anti-IgM, CD40L, IL4, IL21, CpG) leads to a decrease in C-Myc (n=6), impaired proliferation (n=10),

and reduced viability (n=11; Fig. I, J). Finally, we evaluated blocking CEBPB function with the antagonist peptide lucicebtide, which
is clinically tested in glioblastoma (trial NCT04478279). Lucicebtide strongly reduced CLL cell proliferation (n=10) and viability in
dose dependent manner (n=11; Fig. K) and decreased C-Myc, NFKB-p50, and BCL2 family proteins (n=3 for each;Fig. L).
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Summary/Conclusion

We identify CEBPB as a transcriptional factor activated by BCR signaling in CLL cells. CEBPB is a key driver of gene expression
differences in lymph node-resident CLL cells and is involved in their proliferation and survival by inducing C-Myc, BCL2 family, and

NFkB activity. CEBPB can be inhibited by antagonist peptide lucicebtide in therapeutically-relevant concentrations.
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15368X), MH CZ-DRO (FNBr,65269705), MUNI/A/1733/2025.

(eTT=

i

il AL A
vy b T, i T
CLL PATIENTS (n=203)

100t e, P=0.0353
oo B — C2
®
% 80 c1
31
[
g 60 Zc3
1 T T T
0 2 6
Years
C s S &
O QB o
(SR IR
S S &
p-C/EBPB
C/EBPR| S | -
GAPDH [ S |
D

CLL infiltrated lymph node

A INHIBITED IN LN 50 ACTIVATED IN LN
40
E2F1
g S 30 Ccr\€1/ @FOXM1
[ STAT3 MYC
> ‘_3’ ecorNZ MYOD1T %%
oL 0 L JOTFEB
O—E2F3
N
FKB1SMAD3
T 1
6
o
m
| =
k]
ie _,
L2
B .o
m I~2
d -4
=

p-C/EBPB

3h 6h 12h 24h
CTR IGM CTR IGM CTR IGM CTR IGM

C/EBPB o

C-Myc|

e Y e
T & 8
[ T

GAPDH [ e s s — . ——

CEBPB  MYC  NFKB1 CCL4 BCL2A1
s|CTR = = iR
9
S B .k L omat | L
T Sttt el
N R il
o
= ‘_ L JJ.L
T T
29
=
z5 VY TV R
QCEBPB
<
ol
Al L
. CEBPB MYC  NFKB1  CCL4 BCL2A1
T o - - — =
s
e ]
g | |
w
% _“ MMEMLA MJLL
S N ]

i C-Myc
a ok
]
E Z 1.5
=]
B3
e S 1.0
>
w
Y205
=
o oo
x & & R
N s
9 “\o"o@e
o BFL1
E S os1 ks
=3 06
22
W
2 <2
BFL1 3
N o oo
&

H o R
& & g ,, C/EBPp g L, CMye
w [m)
v @B ] Zz -
Es = B3
ag g2 wxk
. e wa Wy T
Vinculin [Semee w] = g os L20s
anti-IgM < <
o L o oo
& & R 4 &
& &S
& Ey
! v & CIEBP y
&S T PG, OMe
4 3 o %
w3 w5
- e 930 6310
C-Myc - a % ) x %
T wi Wy
< <
] T - o o
& > @ € 5 e
J & L &
NTCg & &
and PROLIFERATION VIABILITY
| 11 1104
). T _ 10 100+ .
P e wa
|CEBPBg 5. CENN .
2 Sh-1 o3
S = 2os PERE .| A
© Eg o 02
S | 58 :
MyCg 8 os rI;| 2= 6o
0. T T T
%&t&q@ Sfﬁ \i\da §@$Q¢
CELL TRACE
K
LuUc_o
iy PROLIFERATION VIABILITY
c w10 e
J o wann by <%
Sliic 20 £ 2os 524 :
8luc_20 £ I 28
He | s
o a 5
LX
Luc (uM) 0 20 40 § 20 40 80
CELL TRACE
L
luc(uM) 0 4 40 0 4 40

NFKB-PS0| s

MCL1 [ s

BFLL| g -

C/EBPB| s

C-Mchl

or - |

Copyright Information: (Online) ISSN: 2572-9241

©2026 The Author(s). HemaSphere is published by John Wiley & Sons Ltd on behalf of European Hematology Association. This is an open access
Abstract Book distributed under the Attribution-NonCommercial-NoDerivs (CC BY-NC-ND), which allows third parties to download the articles and
share them with others as long as they credit the author and the Abstract Book, but they cannot change the content in any way or use them commercially.
Abstract Book Citations: Authors, Title, HemaSphere, 2026;10:(S1):pages. The abstract book DOIs can be found on the
Disclaimer: Articles published in the journal HemaSphere exclusively reflect the opinions of the authors. The authors are responsible for all content in

their abstracts including accuracy of the facts, statements, citing resources, etc.

HemaSphere | 2026;10(S1)

«

‘Author Information” page.

EHA2026 Congress



	(PF570) CEBPB COUPLES B-CELL RECEPTOR SIGNALING TO CLL CELL PROLIFERATION AND SURVIVAL
	Topic: 05. Chronic lymphocytic leukemia and related disorders - Biology & translational research
	Josef Vecera*1, 2, Lucie Rolkova2, 3, Miroslav Boudny1, 2, Daniel Filip1, 2, Krystof Hlavac1, 2, 3, Michaela Medkova1, 2, 3, Sarka Pospisilova1, Kvetoslava Matulova4, Leos Kren4, Anna Panovská1, Michael Doubek1, Marek Mraz1, 2
	1University Hospital Brno, Dept of Internal Medicine, Hematology and Oncology, Brno, Czechia; 2Masaryk University, Central European Institute of Technology, Brno, Czechia; 3Masaryk University, Faculty of Science, Brno, Czechia; 4University Hospital Brno, Dept of Pathology, Brno, Czechia;



