
1 
 

 SUPPLEMENTARY INFORMATION for 1 

Transient JAK/STAT pathway inhibition prevents B-ALL 2 

development in genetically predisposed Pax5+/- mice 3 

 Casado-García A, Marta Isidro-Hernández M, Oak N et al. 4 

INDEX: 5 

1- SUPPLEMENTARY TABLES 6 

2- SUPPLEMENTARY FIGURES 7 

 8 

1- SUPPLEMENTARY TABLES 9 

SUPPLEMENTARY TABLE 1: Gene list of differentially expressed genes in 10 

bone marrow B220+ cells from Pax5+/- mice treated with ruxolitinib for 2 weeks 11 
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Supplementary Fig. S1: Impact of ruxolitinib treatment on Pax5+/- and 34 

control-WT mice. A)  Absolute numbers of bone marrow proB and preB cells 35 

(B220lowIgM-) of Pax5+/- (n=4-9) and WT (n=4-8) mice treated with ruxolitinib 36 
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(for 14 or 28 days) and compared with age-matched untreated Pax5+/- (n=5) 37 

and WT (n=5) mice. #: Absolute cell counts. B) BM FACs analysis of Pax5+/- 38 

(n=4-9) and WT (n=4-5) mice treated with ruxolitinib (during 14 or 28 days) 39 

identified a significant decrease of total B cells in both genotypes (WT and 40 

Pax5+/- mice) and a significant increase in the percentage of T cells (CD4+ and 41 

CD8+) in Pax5+/- mice due to the treatment. In the case of the control-WT mice 42 

treated with ruxolitinib, only CD8+ T cells were affected after 28 days of 43 

treatment. #: Absolute cell counts. C) Absolute numbers of bone marrow proB 44 

and preB cells of 1-year-old Pax5+/- (n=5) and WT (n=5) mice that were 45 

previously treated with ruxolitinib for 28 days and compared with age-matched 46 

untreated Pax5+/- (n=7) and WT (n=4) mice. #: Absolute cell counts. D) PB 47 

FACs analysis of Pax5+/- (n=30) and WT (n=14) mice treated with ruxolitinib 48 

during 28 days identified a significant increase of B cells and granulocytes and 49 

a decrease in T cells (CD4+ and CD8+) in the peripheral blood in both 50 

genotypes due to the treatment. Box plots horizontal bars represent the mean 51 

and the standard deviation. For the significant differences, an unpaired t-test 52 

was used. The corresponding p-values are indicated in each case. #: Absolute 53 

cell counts.  E) PB FACs analysis of Pax5+/- (n=30) and WT (n=14) mice treated 54 

with ruxolitinib during 28 days shown a transient effect of the treatment on the 55 

different cell subsets analyzed in the PB along time. RUXO = ruxolitinib. F) 56 

Impact of ruxolitinib treatment on the serum cytokines. The plots showed 57 

ruxolitinib treatment does not affect cytokines serum levels of Pax5+/- either WT 58 

mice. IL-2, IL-4, IL-6, IL-10, IL-17a, INF-gamma, TNF-alpha, and IL-1b serum 59 

levels in Pax5+/- (n=4-7) and WT (n=4-5) mice treated with ruxolitinib during 28 60 

days. The different cytokines serum levels were measured before and at the 61 
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end of the treatment and also 2 months after the treatment had finished. All 62 

mice were exposed to an infectious environment as described in the Methods 63 

section. Error bars represent the mean and SD. For the significant differences, 64 

unpaired t-test p-values are indicated in each case. 65 
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Supplementary Fig. S2: Impact of ruxolitinib treatment in gene expression 79 

of Pax5+/- and WT B220+ bone marrow cells.A-B) Enrichment analysis of 80 

preleukemic B220+ cells after ruxolitinib treatment. GSEA of ruxolitinib treated 81 

Pax5+/- (n=4) A) and WT (n=5) B) B220+ BM cells compared to the same cell 82 

population from untreated mice using the hallmarks collection from MSigDB. 83 

This analysis identifies significant enrichment of several pathways plotted on the 84 

x-axis. On the left y-axis the NES value is represented for each hallmark in blue 85 

and on the right y-axis the corresponding FDR value in orange. C) GSEAs 86 

showing the enrichment of apoptosis and p53 pathways in Pax5+/-  and WT mice 87 

treated with ruxolitinib. D) GSEAs showing the enrichment of IL2-STAT5 and 88 

IL6-JAK-STAT3 signalings and the inflammatory response in Pax5+/- and WT 89 

mice treated with ruxolitinib. E) GSEAs showing the enrichment of IL7 pathway 90 

in untreated Pax5+/- mice. RUXO = ruxolitinib. 91 
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Supplementary Fig. S3: Ruxolitinib treatment prevents infection-driven B-102 

ALL development in Pax5+/- predisposed mice. A) Progression of B220+ 103 

cells in the peripheral blood of Pax5+/- mice treated with ruxolitinib. Flow 104 

cytometric analysis of peripheral blood B cells in a diseased Pax5+/- mouse all 105 

along with the experiment and compared with a healthy Pax5+/-  mouse, both 106 

treated with ruxolitinib (120mg/kg/day) and exposed to common infections. The 107 

last plot shows the accumulation of blast B cells (B220low IgM-) in the leukemic 108 

Pax5+/- mouse. B) Phenotype characterization of leukemic cells from diseased 109 

Pax5+/- mice. Flow cytometric analysis of hematopoietic subsets in diseased 110 

Pax5+/-  mice from a mouse treated with ruxolitinib and an untreated Pax5+/-  111 

mouse, both exposed to common infections. Representative plots of cell 112 

subsets from bone marrow, peripheral blood, spleen, and lymph nodes show 113 

accumulation of blast B cells in leukemic Pax5+/- mice (age: 12-13.8 months) 114 

compared to an age-matched healthy Pax5+/- mouse (age:12 months) and an 115 

aged healthy Pax5+/-  mouse treated with ruxolitinib (age:22 months). C) 116 

Hematoxylin and eosin staining showing blast infiltration of spleen, liver, and 117 
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uterus from Pax5+/- non-treated and ruxolitinib-treated leukemic mice. Loss of 118 

normal architecture due to leukemic cell infiltration can be seen. Tissues from a 119 

control littermate wild type mouse and an aged ruxolitinib-treated healthy 120 

Pax5+/- mouse at the end of the experiment are shown for reference. 121 

Magnification and the corresponding scale bar are indicated in each case.  D) 122 

Phenotype characterization of WT mice treated with ruxolitinib. Representative 123 

flow cytometric analysis of B cell subsets in a WT mouse treated with ruxolitinib 124 

and compared with an age-matched WT mouse, both exposed to common 125 

infections. Representative plots of cell subsets from bone marrow, peripheral 126 

blood, spleen, and lymph nodes show normal distribution and percentage of B 127 

cells in WT mice. E) Analysis of BCR clonality of leukemias arising in Pax5+/- 128 

mice. PCR analysis of BCR gene rearrangements in the bone marrow of Pax5+/- 129 

non-treated and ruxolitinib-treated leukemic mice. Sorted CD19+ splenic B cells 130 

(B cells) of healthy mice serve as a control for polyclonal BCR rearrangements. 131 

CD8+CD4+ T cells from the thymus of healthy mice served as a negative 132 

control. Bone marrow leukemic cells show increased clonality within their BCR 133 

repertoire (indicated by the code number of each mouse analyzed). 134 
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Supplementary Fig. S4. WGS in leukemic Pax5+/- mice. Genome browser 142 

visualization of tumor DNA (T) and germline DNA (G) from tumor-bearing 143 

Pax5+/- mice A) Sh2b3 gene deletions identified by WGS in leukemic Pax5+/- 144 

mice (A428, L380, and L712). B) Pax5 gene deletions/amplifications identified 145 
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by WGS in a leukemic Pax5+/- mouse (L712- deletion; L380 and W471- 146 

amplification). C) Ebf1 gene deletions identified by WGS in a leukemic Pax5+/- 147 

mouse (L380). D) Jak1 gene amplification identified by WGS in a leukemic 148 

Pax5+/- mouse treated with ruxolitinib (W471). E) Ikzf1 gene deletions identified 149 

by WGS in a leukemic Pax5+/- mouse (L832). F) Pax3 gene deletions identified 150 

by WGS in a leukemic Pax5+/- mouse (L712). G) Validation of the germline Pax5 151 

exon 2 deletion by WGS from all the Pax5+/- mice analysed by WGS. In the 152 

Pax5+/- mice the exon 2 of the Pax5 gene (which is indispensable for DNA 153 

binding) was replaced by the Escherichia coli lac Z and neomycin resistance 154 

genes. WGS: whole-genome sequencing. 155 
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Supplementary Fig. S5. T-ALL development in Rosa26-mJak3V670A+Mb1-167 

Cre+Pax5+/+ mice. A) Overall survival of Rosa26-mJak3V670A+Mb1-Cre+Pax5+/+ 168 

(green line, n=5) Rosa26-mJak3V670A+Mb1-Cre+Pax5+/- (red line, n=10) and 169 

Rosa26-mJak3V670A+Pax5+/- mice (blue line, n=10), none of them exposed to 170 

common infections. Log-rank (Mantel-Cox) test p<0.0001 when comparing 171 

Rosa26-mJak3V670A+Mb1-Cre+Pax5+/+ and Rosa26-mJak3V670A+Pax5+/- mice; 172 

and p=0.0066 when comparing Rosa26-mJak3V670A+Mb1-Cre+Pax5+/+ and 173 

Rosa26-mJak3V670A+Mb1-Cre+Pax5+/- mice. B) Flow cytometric analysis of T-174 

cell subsets in diseased Rosa26-mJak3V670A+Mb1-Cre+Pax5+/+ mice. 175 

Representative plots of T cells from the PB: peripheral blood, BM: bone marrow, 176 

and LN: lymph nodes are shown. T cells from a control littermate Rosa26-177 

mJak3V670A+Pax5+/+ mouse are shown for reference. Tracking of the GFP 178 

marker for mJak3V670A transgene expression in the leukemic T cells of Rosa26-179 

mJak3V670A+Mb1-Cre+Pax5+/+ mice shows that all tumor cells are GFP+ in 180 

100% (5/5) of the mice studied. Flow cytometric images are representative of 181 

the 5 mice analyzed. C) Representative haematoxylin and eosin staining 182 

showing blast infiltration of spleen, liver, kidney and, lung from a diseased 183 

Rosa26-mJak3V670A+Mb1-Cre+Pax5+/+ mouse. Loss of normal architecture due 184 

to leukemic T-cells infiltration can be seen. Tissues from a control littermate 185 

Rosa26-mJak3V670A+Pax5+/+ mouse are shown for reference. Magnification and 186 

the corresponding scale bar are indicated in each case.   187 


