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Supplemental Figure 1. Nuclear accumulation of Bach2 protein by attenuation of IL-7 signaling.
IL-7 signaling was attenuated in Irf4-/-Irf8-/- pre-B cells by changing the concentration of IL-7 in the culture 
medium from 5.0 ng/mL (IL-7 Hi) to 0.1 ng/mL (IL-7 Lo) for indicated hours, and subcellular localization 
of Bach2 protein were examied by using immunohistochemistry. Left; Bach2 (green) and Lamin B1 (red) 
distribution in cells. Right; the subcellular localization of Bach2 was evaluated by classification with 
counted 100 cells for each condition: nucleus-dominant (N > C), nucleus and cytoplasm (N = C), 
cytoplasm-dominant (N < C). Scale bar = 10 μm.

1007550250
localization ratio of Bach2 

(%)

N > C N < CN = C

0 h

24 h

48 h
IL-7 Lo

Supplemental Figure 2. FoxO1 directly binds to Bach2 gene locus.
(A) Upper; FoxO1-binding peaks at Bach2 locus identified by using previously reported ChIPseq (Ochiai K. 
2012) and presented with Integrated Genome Browser (IGB) in terms of normalized tag counts. P, binding 
peak at promoter region; C, binding peaks at coding regions. Lower; FoxO1 consensus in identified regions. 
DBE, the DAF-16 binding element; IRE, the insulin response element.
(B) FoxO1 ChIP with control immunoglobulin G (IgG) and anti-FoxO1 (α-FoxO1) in Irf4-/-Irf8-/- pre-B cells 
cultured 48 h with IL-7 Lo as in Fig. S1, followed by quantitative PCR analysis of the binding of FoxO1 at 
Bach2 locus. Erag1 and Erag2 as positive control regions, and Erag3 as negative control region. The mean 
and SEM is from three independent experiments.
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Supplemental Figure 3. PI3K inhibitor promotes nuclear accumulation of Bach2 protein under the 
presence of IL-7 signaling.
Irf4-/-Irf8-/- pre-B cells were cultured in the presence of LY294002 under IL-7 Hi condition for indicated 
time, and subcellular localization of Bach2 protein were examied by using immunohistochemistry. Left; 
Bach2 (green) and Lamin B1 (red) distribution in cells. Right; the subcellular localization of Bach2 was 
evaluated by classification with counted 100 cells for each condition: nucleus-dominant (N > C), nucleus 
and cytoplasm (N = C), cytoplasm-dominant (N < C). Scale bar = 10 μm.
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Supplemental Figure 4. Distinct protein regulation of Bach2 and FoxO1 under mTOR signaling.
Irf4-/-Irf8-/- pre-B cells were cultured in the presence of 20 nM rapamycin or 500 nM AZD8055 under IL-7 
Hi condition for 24 h, and subcellular localization of Bach2 protein (A) or FoxO1 protein (B) were examied 
by using immunohistochemistry. Left; Bach2 or FoxO1 (green) and Lamin B1 (red) distribution in cells. 
Right; the subcellular localization of Bach2 or FoxO1 was evaluated by classification with counted 100 cells 
for each condition: nucleus-dominant (N > C), nucleus and cytoplasm (N = C), cytoplasm-dominant (N < 
C). Scale bar = 10 μm.
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Supplemental Figure 5. Detection of Bach2 phosphorylation of S535 by a generated monoclonal 
antibody.
Immunoblot analysis using monoclonal antibody against Bach2 phosphorylated at S535. 293-derived Plat-E 
cells were transfected with pcDNA FLAG-Bach2WT or pcDNA FLAG-Bach2S535A, and whole cell 
extracts were prepared at 24 h post transfection. Expression of each plasmid was examined with anti-FLAG 
M2 antibody, and GAPDH was served as internal control. IB, immunoblot; kDa, kilodalton.
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Supplemental Figure 6. The higher FoxO1 protein in Bach2hi pre-B cells.
Intracellular staining of FoxO1 in pre-B cells obtained from Bach2-RFP reporter mice. Bach2hi and 
Bach2lo-RFP indicate population with higher and lower expression of RFP, respectively. FoxO1 protein 
amounts were analyzed, and the geometoric mean fluoresence intensity were subtracted with control IgG 
staining. Normalized data were shown as a graph with marks which indicate each four mice used for this 
analysis.

Supplemental Figure 7. The frequency of apoptosis cells were increased in Bach2-/- cells.
Bone marrow B cells from wild-type (Bach2+/+) and Bach2-deficient (Bach2-/-) mice were stained with 
Annexin V, and analyzed using flow cytometry. Data is representative of three mice analysis for each 
genotype in one experment, and shown with the means and SEM respectively.
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Supplemental Figure 8. Bach2-dependent increasement of CSR frequency and inhibition of PC with 
AZD8055 treatment.
(A) Flow cytometry analysis of intracellular IRF4, CD138, and IgG1. Splenic B cells were isolated from 
Bach2+/+ and Bach2-/- under B1-8hi background, and cultured with IL-2, IL-4, IL-5, CD40L and NP-ficol in 
the presence of DMSO or AZD8055 for 72 h.  
(B) Intracellular staining of FoxO1 protein in splenic B cells isolated from Bach2+/+ and Bach2-/- under 
B1-8hi background. FoxO1 protein amounts were shown with log scale (x-axis). The geometoric mean 
fluoresence intensity of each data was shown at the bottom of histgram.
For A and B, data are from one experiment using two mice for each genotype.
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