SUPPLEMENTAL MATERIALS AND METHODS
Cell Lines and Culture 
	Bone marrow was harvested from 3 to 5-week old mice that harbored the E-Bcl2 transgene and different gene mutations or no mutation 1.  The bone marrow cells were cultured with the pMSCV-v-abl retrovirus to generate stable transformed pre-B cell lines 2. Three independent cell lines were derived from bone marrow from two or three different mice per genotype in Dr. Barry Sleckman's previous lab (Department of Pathology and Immunology, Washington University School of Medicine, St. Louis, Missouri) as shown in the table below. All knock-out lines were made in a 129 background; the cell lines are 129 or a 129/B6 mixed background. Barlow et al. 3 reported that there was no phenotypic variance between mixed and inbred backgrounds in Atm-/- mice.
Genotype		Cell line		Mouse #	Experiment ID
WT			A70.1			1		WT 1		
WT			Atm2A		2		WT 3
WT			PA112.2 (PA200)	3		WT 4
Atm -/-			Atm2F			1		Atm-/- 1
Atm -/-			2E INV26		2		Atm-/- 2
Atm -/-			A72.2			3		Atm-/- 3
SCID (DNA-PKcs)	SB1.2			1		SCID 1
SCID (DNA-PKcs)	SB1.1 INV2		1		SCID 2
SCID (DNA-PKcs)	SB2.1			2		SCID 3
53BP1 -/-		A 53BP1 8.1		1		53bp1-/- 1
53BP1 -/-		A 53BP1 8.2		1		53bp1-/- 2
53BP1 -/-		B 53BP1 23.2		2		53bp1-/- 3
H2AX -/-		H2AX 26.2		1		H2ax-/- 1
H2AX -/-		H2AX 26.4		1		H2ax-/- 2
H2AX -/-		H2AX 856.4		2		H2ax-/- 3
MDC1 -/-		MDC1 128.6		2		Mdc-/- 1
MDC1 -/-		MDC1 463.5		1		Mdc-/- 2
MDC1 -/-		MDC1 128.2		2		Mdc-/- 3
Mre11 A/A		Mre 48.1		1		Mre11A/A 1
Mre11 A/A		Mre 110.4		2		Mre11A/A 2
Mre11 A/A		Mre 6.2		3		Mre11A/A 3
Cells were maintained in suspension in Dulbecco's modified Eagle Medium (DMEM), high glucose, (Invitrogen 11960-077) supplemented with 10% fetal bovine serum (Invitrogen 12476-024), 1X Sodium Pyruvate (Invitrogen 11360-070), 1X Non-Essential Amino Acids (Invitrogen 11140-050), 1X L-Glutamine (Invitrogen 25030-081), and 0.0004% -mercaptoethanol. For IR treatment, cells were exposed to -rays from a 137Cesium source at a rate of 0.72 Gy/min for a final dose of 1 Gy.
G1/S Checkpoint Assay
	BrdU was added to the media at 6 hr after IR exposure and cells were collected at 8 hr after exposure to IR and fixed in 70% methanol at room temperature for 15 minutes then stored at 4°C. For the Flow Cytometric checkpoint assay, cells were rinsed with PBS, resuspended in 2N HCl/0.5% Triton X-100 and incubated at room temperature for 30 minutes.  After spinning, the cells were resuspended in 0.1 M sodium tetraborate (Na2B4O7), pH 8.5 to neutralize the acid and spun again, rinsed in 0.25% Tween 20/0.5% BSA in PBS (Tw/BSA), resuspended in 40 l anti-BrdU (1:4; 347580, Becton Dickinson, San Jose, CA) in Tw/BSA and incubated 30 minutes at room temperature.  Cells were rinsed with Tw/BSA and resuspended in 100 l anti-mouse FITC-conjugated in IFA (1:250; 715-095-151, Jackson Immunological Laboratories, West Grove, PA) and incubated for 30 minutes at room temperature in the dark, rinsed with Tw/BSA and stained with Propidium iodide (1:250; P3566, Invitrogen) and RNase (1:250; Boehringer Mannheim 1119915) in PBS for at least 15 minutes on ice in the dark.  Cells were analyzed in a Becton Dickinson FACSort flow cytometer.  A reduction of the percentage of cells in early S phase, as quantified by the percentage of cells the first ~ third of the S phase fraction, was used as a measure of G1/S checkpoint function.
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TABLE LEGENDS
[bookmark: _Hlk3752504]Supplemental Table 1: 128 Probe sets were significantly regulated in response to 1 Gy IR in WT abl Pre-B cells. Three independent WT lines were treated with 0 and 1 Gy IR and collected 2 hr after treatment.  Gene expression intensity was determined by microarray using Affymetrix Mouse Genome 2.0 GeneChip arrays for the 6 samples and data was processed and analyzed using Partek Genome Suites, with elimination of low expression background.  ANOVA was performed between the averaged control (0 Gy) and irradiated (1 Gy) samples. Probe sets were designated significantly regulated if the p-value was ≤ 0.05 and FC ≥ +/- 1.5. *Affymetrix annotations as of August 2013

Supplemental Table 2: 64 IPA pathways significantly over-represented in WT cells in response to 1 Gy IR (see Figure 1A).  Probe sets utilized by IPA to determine significant Canonical Pathways include only those that were determined to be differentially regulated in WT cells based on ANOVA p-value of ≤ 0.05 and fold change ǀFCǀ ≥ 1.5.

Supplemental Table 3: 24 significantly enriched GSEA pathways with up-regulated genes in WT cells in response to 1 Gy IR (see Figure 1B).  Genes used for GSEA are not based on an ANOVA or fold change analysis. The entire list of probe sets with expression values over 120 in at least one sample of the WT cells (19711) was utilized by the GSEA program to determine significance of a pathway gene set.  As a side note, Biocarta does not have RELB or NFKB2 - only NFKB1 and RELA in their pathways. There were no enhanced down-regulated GSEA pathways in WT cells.

Supplemental Table 4: 128 differentially regulated probe sets in WT cells in response to 1 Gy IR in cluster order, with average fold change values for all genotypes. The bolded values for all genotypes are significant based on a p-value cut-off of ≤ 0.05 and a fold change ǀFCǀ ≥ 1.5 for that genotype. The pathways and cell lines are in the same order as the hierarchical cluster in Figure 3.  *Affymetrix annotations as of August 2013

Supplemental Table 5: 64 IPA pathways significantly over-represented in WT cells in response to 1 Gy IR compared with all genotypes.  The 64 WT pathways are based on those that had a -log10 (p-value) of 2.3 (equivalent of p-value of 0.005) in WT cells.  The table values are - log10 (p-values) for the Ingenuity Canonical Pathways for each genotype based on that genotype’s fold change values of the 128 WT differentially regulated probes. The pathways and cell lines are in the same order as the hierarchical cluster in Figure 4.

Supplemental Table 6: 24 significantly enriched GSEA pathways with up-regulated genes in WT cells in response to 1 Gy IR in cluster order.  FDR q-values are shown for each genotype based on the intensity values of all probes that passed a flooring cut-off of 120 in each genotype.  FDR q-values range from 0.00 (the most enriched) to 1.00 (no enrichment). The pathways and cell lines are in the same order as the hierarchical cluster in Figure 5.

Supplemental Table 7: 71 IPA pathways significantly over-represented in any cell line in response to 1 Gy IR in cluster order.  Negative log10 (p-values) are shown for each genotype based on their own fold change values of the 411 differentially regulated probes determined to be differentially regulated from any of the 7 cell lines.  The pathways and cell lines are in the same order as the hierarchical cluster in Supplemental Figure 3.

Supplemental Table 8: 85 significantly enriched GSEA pathways with up-regulated genes, q-value of ≤ 0.1, in any genotype in response to 1 Gy IR.  Values are FDR q-values. The pathways and cell lines are in the same order as the hierarchical cluster in Supplemental Figure 4A.

Supplemental Table 9: 15 significantly enriched GSEA pathways with down-regulated genes, q-value of ≤ 0.1, in any genotype in response to 1 Gy.  Values are FDR q-values. The pathways and cell lines are in the same order as the hierarchical cluster in Supplemental Figures 4B and 4C.


FIGURE CAPTIONS
Supplemental Figure 1:  G1/S checkpoint response in WT cells exposed to 1 Gy IR: comparison of genotype specific responses to the WT response. The percentage of cells in early S phase, determined by exposure to BrdU between 6 and 8 hr after IR, was compared between genotypes. The values are percentage of BrdU-positive cells in early S phase after 1 Gy IR/ percentage after no irradiation, thus representing a holding of cells at the G1 checkpoint and a clearing from early S. A reduction of the percentage of cells in early S phase, as quantified by the percentage of cells the first ~ third of the S phase fraction, was used as a measure of G1/S checkpoint function. The values are fold change of cells in early S phase for 1 Gy/0 Gy. Three independent lines were used per genotype, and the percentage values were averaged.

[bookmark: _GoBack]Supplemental Figure 2: Significantly differentially regulated probe sets in any cell line.  Three independent lines were used per genotype and the microarray intensity values were averaged for each treatment group per genotype.  Values are fold change of 1 Gy/0 Gy.  Probe sets were designated significantly regulated if the p-value was ≤ 0.05 and ǀFCǀ ≥ 1.5.  We combined all significantly differentially regulated probe sets for all 7 genotypes, a total of 411, and generated a table of fold change values.  These were clustered to examine the similarities and differences between the genotypes.

Supplemental Figure 3: Significantly over-represented Ingenuity Pathways in any cell line exposed to 1 Gy: comparison of the 7 genotypes.  The Ingenuity Canonical Pathways generated for each genotype that had a significance of at least a -log10 (p-value) of 2.3 (equivalent of p-value of 0.005) were combined. The -log10 (p-value) was put into a hierarchical cluster to determine the similarities and differences between the 7 genotypes.

Supplemental Figure 4: Gene Set Enrichment Analysis Pathways that met a FDR q-value cut-off of q ≤ 0.1 in any cell line: comparison of the 7 genotypes.  The pathways that were significant based on a q-value of ≤ 0.1 for any genotype were combined.  The q-values of each genotype, each based on their own probe set list, were clustered to determine the similarities and differences between the 7 genotypes.  The X-axis is the FDR q-value and the darker the color, the more significant the pathway. A) Pathways that were up-regulated after IR.  B) Pathways that were down-regulated after IR. C) Pathways that were down-regulated after IR with a less stringent coloring such that pathways could be blue even if they did not pass the 0.1 FDR q-value cut-off.

