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Supplementary Figure 1: Inhibition of CHK1 results in BCL2-regulated apoptotic cell death (A) Dose response of 
Burkitt lymphoma cells lines to CHK1 inhibitor CHIR-124. Cell survival was assessed using AnnexinV-staining and 
flow cytometry. (B) Burkitt lymphoma cell line BL-2 and pre-B ALL cell line Nalm6 (both p53-proficient) were 
lentivirally transduced with an shRNA against CHK1 (shCHK1) or Luciferase (shLuc) and selected on puromycin 
resistance. Cells were then treated for 48 h with 1 µg/ml doxycycline to induce shRNA expression and then 
processed for western analysis using antibodies specific for the indicated genes. (C) Burkitt lymphoma cells lines 
were treated for 48h with the CHK1 inhibitor CHIR-124, either alone or in combination with the pan-caspase 
inhibitor QVD. Cells were processed for sub-G1 analysis using PI staining and flow cytometry. (D) Cell death 
analysis using BCL2 overexpressing or control virus-transduced Burkitt lymphoma cell lines. Sub-G1 levels were 
assessed 48h after treatment with the CHK1 inhibitor CHIR-124 or solvent control (DMSO). (E) Nalm6 pre-B ALL 
cells deficient for BAX and BAK were treated with CHK1 inhibitor CHIR-124 or solvent control (DMSO) and sub-G1 
fractions were compared to parental cells. (F) Representative DNA-profiles of Burkitt lymphoma cell lines ± 
exogenous BCL2 and Nalm6 pre-B ALL cells ± BAX/BAK. Burkitt cell lines were treated with 500 nM of CHIR-124 
or PF-477736; Nalm6 cells were treated with 1.5 µM of inhibitor. QVD was used at a final concentration of 10 
µM. Bars represent means ± S.E.M (n=3/treatment and genotype), * equals p< 0.05, ** p < 0.01, *** p < 0.001 
using unpaired Student´s t-test. 
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Supplementary Figure 2: Chk1 is essential for early B cell development Representative dot plots of (A) spleens 
and (B) bone marrow derived from mice of the indicated genotypes. (A) anti-B220 and anti-TCRβ-specific 
antibodies were used to determine the relative percentages of B cells and T cells, respectively, anti-IgM and anti-
IgD antibodies were used discriminate different developmental stages within the B220+ B cell pool. (B) Anti-B220 
and anti-IgM Abs were used to determine bone marrow pro/pre-B cells (B220+ IgM-) that can be further 
characterized by their expression of cKit and CD25 in B220+ IgM- cKit+ CD25- pro B and B220+ IgM- cKit- CD25+ 
pre-B cells. (C) Representative dot plots and quantification of peripheral blood cells analyzed as in (B). (D) 
Representative dot plots of BCL2 transgenic splenocytes proficient or deficient for CHK1 in B cells. (E) 
Representative dot plots of bone marrow cells of the indicated genotypes. Bars represent means of n=3 animals 
± S.E.M. *equals p < 0.05, ** p < 0.01, *** p < 0.001 using unpaired Student´s t-test. 
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Supplementary Figure 3: Loss of Chk1 imposes a permanent B cell differentiation block. (A) Peripheral blood, 
(B) lymph nodes (LN), (C) spleen and (D) bone marrow of aged mice (8-12 months) were analyzed for B cell 
subset composition by flow cytometry using the indicated antibodies. (A-D) WT n=3, Mb1-Cre+ Chk1fl/- n=4, Mb1-
Cre+ Chk1fl/- Vav-BCL2+ n=5 ± S.E.M. * equals p< 0.05, ** p < 0.01, *** p < 0.001 using unpaired Student´s t-test. 
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Supplementary Figure 4: Overexpression of anti-apoptotic BCL2 blocks CHK1 inhibition-mediated cell death ex 
vivo (A) FACS sorted wild-type (WT) and BCL2 transgenic (Vav-BCL2+) bone marrow derived B220+ IgM- pro/pre B 
cells were treated for 24h and 48h with CHIR-124 (CHK1i) or solvent control (DMSO). Cells were processed for 
survival analysis using a flow cytometer and AnnexinV/7AAD staining. (B,C) Total splenocytes were cultured for 
the indicated time in the presence of CHIR-124 (CHK1i) or solvent control (DMSO) and processed for survival 
analysis using B220/TCRβ/AnnexinV-staining and flow cytometry. (B) Quantification of B220+ AnnexinV- cells. (C) 
Quantification of TCRβ+ AnnexinV- cells. Bars represent means of n=3 animals/genotype ± S.E.M. * equals p < 
0.05, ** p < 0.01, *** p < 0.001 using unpaired Student´s t-test. 
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Supplementary Figure 5: Successful lymphocyte transformation depends on CHK1 expression levels. (A) 
Representative dot plots of different tumor immune phenotypes found in Eμ-MYC transgenic mice: mature B cell 
lymphomas (CD19+ AA4.1- IgM+), immature IgM+ B cell lymphomas (CD19+ AA4.1+ IgM+), pro/pre B (CD19+ AA4.1+ 
IgM-) and mixed lymphomas. (B) Quantification of spleen weights found in diseased (palpable tumors) Eμ-MYC+ 
(n=8), Eμ-MYC+ Chk1+/- (n=10) or 1-year-old tumor-free mice Eμ-MYC+ (n=3), Eμ-MYC+ Chk1+/- (n=5). Bars 
represent means ± S.E.M. (C) Quantification of immune phenotypes of diseased mice of the indicated genotypes 
(Eμ-MYC+ n=10, Eμ-MYC+ Chk1+/- n=17). n.s. = not significant. 
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Supplementary Figure 6: Analysis of spontaneous cell death of sorted B cells from premalignant mice. (A) 
Gating strategy used for sorting bone marrow-derived B220+ IgM- pro/pre B cells. (B) FACS sorted bone marrow 
and splenic B220+ IgM- pro/pre B cells of pre-malignant Eμ-MYC+ and Eμ-MYC+ Chk1+/- mice were processed for 
an ex vivo survival assay and analyzed using a flow cytometer and AnnexinV/7AAD staining (n=3). 



0

20

40

60

80

100

B220+IgM- 

BM 

WT 

Chk1+/- 

Eµ-MYC+ 

Eµ-MYC+ Chk1+/- 

B220+ TCRβ+ B 

C 

0

10

20

30

40

50

Eµ-Myc+ 

Eµ-Myc+ Chk1+/- 

%
 B

rd
U

+
 

B220+ IgM- 

SPLEEN 

B220+ IgM+ 

SPLEEN 

%
 A

n
n

e
x
in

V
- 

0h 6h 12h 24h 0h 6h 12h 24h 

** 

** 
* 

* *** 

** 

* 

* 

n.s. 

n.s. 

n.s. 

A 

TCRβ+ cells B220+ cells 

FSC-A 

S
S

C
-A

 

FSC-A 

S
S

C
-W

 

TCRβ 

B
2

2
0

 

FSC-A 

A
n

n
e

x
in

V
 

FSC-A 

A
n

n
e

x
in

V
 

Supplementary Figure 7: Analysis of splenocyte apoptosis ex vivo and BrdU-incorporation rates in 
premalignant mice (A) Layout used to discriminate living (Annexin V-) B cells (B220+) and T cells (TCRβ+) in the 
spleen as quantified in Fig. 3 and S3. (B) Cell death of total splenocytes of indicated genotypes (n=4) was assessed 
using flow cytometry and B220/TCRβ/AnnexinV staining. (C) Proliferation of different B cell subsets in bone 
marrow or spleen of the indicated genotypes in vivo was assessed four hours after intraperitoneal BrdU injection. 
BrdU+ cells were analyzed via intracellular FACS staining. n=3/4 (Eµ-MYC+/Eµ-MYC+ Chk1+/-) ± S.E.M. n.s. = not 
significant, * equals p < 0.05, ** p < 0.01, *** p < 0.001 using unpaired Student´s t-test. 
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