Supplementary Methods
Flow cytometry
The BMCs were analyzed by flow cytometry to distinguish different cell populations. All antibodies were purchased from BD Biosciences or eBioscience (San Diego, CA, USA) unless stated otherwise. Flow cytometry was performed with a FACSCalibur cytometer (BD Biosciences, Mississauga, ON, Canada). All data were acquired with Cell Quest software (BD Biosciences) and analyzed with FlowJo for Mac (Tree Star, Ashland, OR, USA). Between 0.5 to 1x106 cells were used per staining set.
The BMCs were stained with a panel of antibodies using standard staining techniques: anti-CD45-APC versus lineage markers (biotin conjugated anti-CD3e, anti-B220, TER119, anti-CD11b, and anti-Gr-1 attached to FITC conjugated streptavidin) (1, 2); myeloid lineage (anti-CD11b-APC) versus lymphoid lineage (biotin conjugated anti-CD3e and anti-B220 attached to FITC conjugated streptavidin); myeloid cell profile (anti-CD11b-APC and anti-Gr-1-FITC) (3); erythroid progenitor profile (anti-CD71-FITC and biotin conjugated TER119 attached to APC conjugated streptavidin) (4).
Intracellular ROS (iROS) level was determined using dichloro-dihydro-fluorescein diacetate (DCFH-DA) (5). BMCs were washed with PBS and resuspended in serum-free RPMI 1640 media (Life Technologies). DCFH-DA was added to the BMCs for a final concentration of 10 µM and incubated at 37oC for 15 minutes in a humidified atmosphere of 5% CO2 in air. The cells were then washed with PBS, stained by anti-CD45-APC antibody at room temperature for 15 minutes in the dark and analyzed by flow cytometry.
To detect intracellular antigens, BMCs were stained with FITC or APC conjugated anti-CD45 antibodies. The cells were then fixed and permeabilized using the IntraPrep permeabilization reagent (Beckman Coulter, Mississauga, ON, Canada) according to manufacturer’s recommendations. For intracellular staining, the following antibodies were used: Alexa Fluor 647 conjugated anti-phospho-Akt (pAkt) (Ser473) (Cell Signaling Technology, Deverly, MA, USA); anti-phospho-Foxo3a (pFoxo3a) (Ser318/321) (Cell Signaling Technology) with PerCP-Cy5.5 conjugated secondary antibody (Santa Cruz Biotechnology, Dallas, TX, USA); and FITC conjugated anti-phospho-Histone H2A.X (γH2AX) (Ser139) (Millipore Canada). Anti-CD45-FITC stained BMCs were used for pAkt and pFoxo3a staining. Anti-CD45-APC stained BMCs were used for and γH2AX staining. The cells were incubated overnight at 4oC and analyzed by flow cytometry. Expression of intracellular antigens was measured in CD45+ BMCs.
[bookmark: _Toc431336166]DNA, RNA and protein isolation
The remaining BMCs were cryopreserved in freezing medium consisted of 10% dimethyl sulfoxide (DMSO) and 90% FBS. DNA, RNA and protein were isolated from the cryopreserved BMCs at a later time using the AllPrep DNA/RNA/Protein mini kit (QIAGEN, Toronto, ON, Canada) according to manufacturer’s instructions. Their quantity and purity were measured by a NanoDrop 2000c spectrophotometer (Thermo Fisher Scientific, Waltham, MA, USA) using standard methods. All specimens were stored at -70oC until further use.
[bookmark: _Toc431336167]Oxidative DNA damage (AP sites)
Apurinic/apyrimidinic (AP) site was measured from the genomic DNA of the BMCs using the OxiSelect oxidative DNA damage quantitation kit (Cell Biolabs, San Diego, CA, USA) according to manufacturer’s recommendations. 
[bookmark: _Toc431336168]Quantitative RT-PCR
The RT2 first strand kit (QIAGEN) was used to eliminate genomic DNA contamination and reverse transcribe 400 ng of total RNA into cDNA. The cDNA was then mixed with RT2 SYBR Green qPCR mastermix (QIAGEN) and aliquoted into a single RT2 Profiler PCR Array (QIAGEN). The following PCR arrays were used: mouse PI3K-Akt signaling pathway (PAMM-058Z), mouse Wnt signaling pathway (PAMM-243Z), and mouse oxidative stress (PAMM-065Z). Each array assesses the expression of 84 genes related to the pathway in question, along with corresponding housekeeping genes and controls. Real-time quantitative polymerase chain reaction (PCR) was performed by a ViiA 7 real-time PCR system (Life Technologies) using recommended settings supplied by QIAGEN. The ΔCT value was calculated by subtracting the CT value of the gene of interest with that of the housekeeping gene (GAPDH). The relative expression value was presented as 2^-ΔCT.

Supplementary Results
[bookmark: _Toc431336175]Gene expression in the BMCs of mice that develop AML
[bookmark: _Toc431336177]We assessed the gene expression profile of BMCs from 5 irradiated mice that developed AML by quantitative RT-PCR using RT2 profiler PCR arrays, with which we examined the transcription of 252 genes related to PI3K-Akt, Wnt and oxidative stress. The symbol and description of genes with significantly altered expression are listed in Table S1. In addition to the early cohort (T1.X to T6.X), BMCs from the following mice from the AML group were analyzed: C2.5 (0/0, control mice that developed AML after the 70 weeks observation period), C6.1 (15/0), C7.4 (30/0), C11.4 (7.5/40), and C13.4 (30/10).
A clustergram based on 86 genes was constructed using unsupervised hierarchical clustering analysis and consisted of mice from the AML, 5 and 7 months groups (T1.X to T6.X, Figure S6). As expected, all AML specimens were clustered into the same group, suggesting comparable gene expression profile among the AML mice. Interestingly, one of the iron-loaded mice in the 7 months group (T5.5, 7.5/0) also clustered with the AML mice, suggesting that the BMCs of this mouse could be in a pre-leukemic state. The list of 86 genes comprised 73 genes whose expression levels were altered in the AML group when compared to the 5 months control group based on Student’s t-test, and 13 other genes whose expression levels were altered from other comparisons among the 5 and 7 months groups. For this list of 73 genes (Table S2), 21 were upregulated and 6 were downregulated for genes related to the PI3K-Akt pathway, 5 were upregulated and 16 were downregulated for genes related to the Wnt pathway, and 19 were upregulated and 6 were downregulated for genes related to oxidative stress.
We also compared the AML group with the control groups at different time points to determine if the expression of certain genes is progressively changed and may be involved in leukemogenesis (Table S3). Cebpd, Jun and Nfkbia were progressively downregulated in the irradiated control mice from 5 (T1.X, 0/0) to 7 (T4.X, 0/0) months, and then reached the lowest level for the AML group. Conversely, Fzd7, Itgb1, Ccs and Gss were progressively upregulated from 5 months to 7 months control groups, and then reached the highest level for AML group. We have also examined the expression level of the tumor suppressor phosphatase and tensin homolog (Pten). The mean expression level of Pten in the AML group was not significantly different from the 7 months iron-loaded group. However, we noticed an outlier in the AML group with unusually high level of Pten. Nonetheless, Pten can be regulated by post-translational means and suppressed without altering its transcription level (6). Upon removal of the outlier (C7.4, 30/0), progressive downregulation of Pten was observed from the 7 months control group to the corresponding iron-loaded group and then the AML group (Figure S7).
The effects of iron on mice at 5 months after irradiation
Next we assessed the in vivo effects of iron at 5 months after irradiation on BMCs from control mice (T1.X, 0/0), 5 mg iron-loaded mice (T2.X, 5/0), and mice receiving a 5 mg iron load with 40 mg/kg/day ICT (T3.X, 5/40) (N=5 per treatment group, Figure S1). There was no early mortality and we did not observe visible appearance or weight difference among the 3 treatment groups; none of the mice developed leukemia. BMCs were collected and analyzed at the molecular level. When compared to the control group, we observed lower iROS levels in CD45+ BMCs of the iron-loaded group (ANOVA P<0.0001, Table S4). The iROS level in the iron/ICT group was between that of the control (P<0.01) and iron-loaded group (P<0.05). We determined the number of AP sites in the irradiated bone marrow cells and found that some iron-loaded mice have more AP sites (Bartlett’s test for equal variances P<0.001, Table S4). We also used intracellular flow cytometry to examine the phosphorylation of H2AX to γH2AX in response to DNA damage (Table S4). Quantification of γH2AX is a useful tool to detect low levels of DNA damage. We observed significant increase of γH2AX in CD45+ BMCs of the iron-loaded group when compared to the control group (ANOVA P<0.05). In the iron/ICT group, γH2AX level was elevated but the difference compared to controls was no longer statistically significant. We further examined the status of the following signaling pathways in CD45+ BMCs by intracellular flow cytometry: activation of Akt by Ser473 phosphorylation and activation of Foxo3a by Ser318/321 dephosphorylation. Compared to the control group, both iron and iron/ICT groups had higher level of activated Akt and Foxo3a (Table S4).
We used quantitative RT-PCR arrays to assess the transcription of genes related to PI3K-Akt, Wnt and oxidative stress in the total BMCs for the 5 months cohort (T1.X to T3.X). To screen for transcription dysregulation, the expression level of a given gene of interest from the iron group was compared to that of the control group by Student’s t-test (Table S5). The iron/ICT group was subsequently included, and the 3 groups were evaluated by ANOVA. Although we observed activation of Akt by Ser473 phosphorylation, some PI3K-Akt related genes were downregulated in the iron-loaded mice when compared to the control mice, including Jun (ANOVA P<0.05), Bad (t-test P<0.05), Elk1 (t-test P<0.05), Hras1 (t-test P<0.05), Mtor (t-test P<0.05), and Prkcb (t-test P<0.05). The expression level of Jun was also decreased in the iron/ICT group when compared to the control group (ANOVA P<0.05), while the expression level of other genes was not changed between the control and iron groups. For Wnt related genes, iron-loading was associated with the upregulation of Efnb1 (t-test P<0.01), Fzd7 (ANOVA P<0.01), and Met (ANOVA P<0.01), as well as downregulation of Tcf7l1 (ANOVA P<0.05). In the iron/ICT group, Met remained upregulated (ANOVA P<0.01) and Tcf7l1 remained downregulated (ANOVA P<0.05). For genes related to oxidative stress, Atr was upregulated (t-test P<0.05) in the iron group, while Mpo (ANOVA P<0.05) and Ptgs2 (ANOVA P<0.01) were downregulated. Both Mpo (ANOVA P<0.01) and Ptgs2 (ANOVA P<0.05) remained downregulated in the iron ICT group. There was no significant difference in the expression of Akt1/2 (gene product of Akt) and Foxo3 (gene product of Foxo3a) among the treatment groups.
[bookmark: _Toc431336178]The effects of iron on mice at 7 months after irradiation
A second cohort was sacrificed and analyzed after the second iron-loading at 7 months post-irradiation. The cohort comprised mice that were treated with dextran injection (T4.X, 0/0), 7.5 mg iron injection (T5.X, 7.5/0), and 7.5 mg iron injection with 40 mg/kg/day ICT (T6.X, 7.5/40) (N=5 per treatment group, Figure S1). All of the mice from the second cohort were alive with no observable impairment by the time of the analysis. None had developed overt leukemia. BMCs were harvested and analyzed using the same procedure as the 5 months cohort (T1.X to T3.X). We compared the control groups at 5 (T1.X, 0/0) and 7 (T4.X, 0/0) months after irradiation. The level of γH2AX was increased in the 7 months control group (t-test P<0.01) along with activation of Akt (t-test P<0.05) (Table S6). In the PI3K-Akt pathway array, we observed upregulation of Chuk (t-test P<0.05), Ilk (t-test P<0.05), Itgb1 (t-test P<0.05) and Pik3r2 (t-test P<0.01), as well as downregulation of Jun (t-test P<0.05), Nfkbia (t-test P<0.05) (Table S7). In the Wnt pathway array, Cebpd (t-test P<0.05) was downregulated, while Fn1 (t-test P<0.05), Fzd7 (t-test P<0.05), Lrp1 (t-test P<0.05) and Nrp1 (t-test P<0.05) were upregulated (Table S7). Ccs and Gss were upregulated in the oxidative stress array (Table S7). We did not observe significant difference in the expression of Akt1/2 or Foxo3 among the treatment groups.
We then assessed the effects of iron-loading and iron/ICT on mice at 7 months post-irradiation (T4.X to T6.X, Table S8). There were no significant differences for the levels of iROS, γH2AX, pAkt and pFoxo3a among the 3 treatment groups. We also observed comparable expression of genes related to the Wnt pathway and oxidative stress among the 3 groups. On the other hand, iron loading was associated with the downregulation of genes in the PI3K-Akt pathway array, including Grb2 (t-test P<0.05), Itgb1 (t-test P<0.05), Pik3r2 (t-test P<0.05), Pten (ANOVA P<0.05), and Srf (t-test P<0.05). ICT neutralized the effects of iron loading in the irradiated mice in that the expressions of these genes in the ICT group were upregulated when compared to the iron group. Pten expression was higher in the ICT group than the iron group (t-test P<0.05). Moreover, the expression levels of Grb2, Itgb1, Pik3r2 and Srf in the iron/ICT group were not significantly different when compared to the control and iron-loaded groups.

Supplementary Figures
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Figure S1. Workflow of iron loading and ICT on irradiated mice. Irradiated mice without additional treatment were labeled C1.X or C2.X. Irradiated iron-loaded mice were labeled C3.X to C8.X. Irradiated iron-loaded mice that also receive ICT were labeled C9.X to C16.X. Early analysis were conducted at 5 (*) and 7 (**) months post-irradiation using 5 mice per treatment. Mice from early analysis at 5 months post-irradiation were labeled T1.X (control, 0/0), T2.X (iron-loaded, 5/0), and T3.X (iron/ICT, 5/40). Mice from early analysis at 7 months post-irradiation were labeled T4.X (control, 0/0), T5.X (iron-loaded, 7.5/0), and T6.X (iron/ICT, 7.5/40).
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Figure S2. Representative hematoxylin and eosin staining of tissue sections from liver, spleen and bone marrow. Non-iron-loaded C1.6 (0/0) did not display any signs of illness. C3.7 (7.5/0) was loaded with 7.5 mg iron dextran and developed AML. The organs were obtained after the mice were sacrificed. Leukemic blast infiltration was observed in the organs of C3.7.
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Figure S3. Representative May-Grünwald-Giemsa staining of BM cytospin. Non-iron-loaded C1.6 (0/0) did not display any signs of illness. C6.1 (15/0) was loaded with 15 mg iron dextran and developed AML. The BM specimens were obtained after the mice were sacrificed. The BMCs of C6.1 were more immature and homogenous when compared to that of C1.6.
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Figure S4. Representative flow cytometry analysis of lineage vs. CD45 BMCs using anti-lineage-FITC and anti-CD45-APC antibodies. The BM specimens were obtained after the mice were sacrificed. Non-iron-loaded C1.6 (0/0) did not display any signs of illness. C4.5 (7.5/0) and C6.1 (15/0) developed monocytic leukemia with increased Lin-CD45+ BMCs. C10.1 (7.5/10) developed monocytic leukemia with increased Lin-CD45low/- BMCs.
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Figure S5. Representative flow cytometry analysis of Gr-1 vs. CD11b BMCs using anti-Gr-1-FITC and anti-CD11b-APC antibodies. The BM specimens were obtained after the mice were sacrificed. Non-iron-loaded C1.6 did not display any signs of illness. C6.1 (15/0) developed monocytic leukemia with CD11blow/-Gr-1+ BMCs. 

[image: ]
Figure S6. Clustergram of 86 genes that were up or downregulated in the total BMCs of AML mice (C2.5, C6.1, C7.4, C11.4, C13.4 – labeled in red) and all groups used for early analysis (T1.X to T6.X). The clustergram was constructed using 2-dimension, average join type, unsupervised hierarchical clustering analysis.
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Figure S7. Progressive downregulation of Pten in total BMCs from 7 months irradiated mice (T4.X, 0/0), to 7 months iron-loaded mice (T5.X, 7.5/0), to AML mice. An outlier from the AML group was removed to create the AML# group. Significant differences compared to the 7 months group were marked by “a” for ANOVA. * P<0.05, *** P<0.0001.

Supplementary Tables
Table S1. Genes with altered expression in all analyses (total BMCs of AML mice, and iBMCs from 5 and 7 months early cohort [T1.X to T4.X]).
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Table S1. Continued (1).
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Table S1. Continued (2).
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Table S2. Changes in gene expression level of total BMCs (2^-ΔCT value) from 5 months irradiated mice (Control, T1.X,0/0) to AML mice (AML) (t-test P<0.05).
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Table S2. Continued.
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Table S3. Progressive up or downregulation of total BMCs gene expression (2^-ΔCT value) from 5 months irradiated mice (T1.X, 0/0), to 7 months irradiated mice (T4.X, 0/0), to AML mice.
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Table S4. Analysis of BMCs from control (T1.X, 0/0, N=5), iron-loaded (T2.X, 5/0, N=5), iron/ICT (T3.X, 5/40, N=5) mice at 5 months post-irradiation. AP sites were measured from the DNA extract of total BMCs. Readings from γH2AX, pAkt, pFoxo3a, and iROS were measured from CD45+ BMCs using flow cytometry.
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Table S5. Altered gene expression in total BMCs (2^-ΔCT value) from control (T1.X, 0/0), iron (T2.X, 5/0), iron/ICT (T3.X, 5/40) mice at 5 months post-irradiation.
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Table S6. Analysis of BMCs from control mice at 5 (T1.X, 0/0) and 7 (T4.X, 0/0) months post-irradiation (N=5 each). Readings from γH2AX, pAkt, pFoxo3a, and iROS were measured from CD45+ BMCs using flow cytometry.
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Table S7. Altered gene expression in total BMCs (2^-ΔCT value) from control mice at 5 (T1.X, 0/0) and 7 (T4.X, 0/0) months post-irradiation (N=5 each).
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Table S8. Altered gene expression in total BMCs (2^-ΔCT value) from control (T4.X, 0/0), iron (T5.X, 7.5/0), iron/ICT (T6.X, 7.5/40) mice at 7 months post-irradiation.
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Symbol Unigene Array Description

Akt1 Mm.6645 Akt Thymomaviral proto-oncogene 1
Akt2 Mm.177194 Akt Thymomaviral proto-oncogene 2
Apc Mm.384171 Akt Adenomatosis polyposis coli

Bad Mm.4387 Akt BCL2-associated agonist of cell death

Casp9 Mm.88829 Akt Caspase 9

Cd14 Mm.3460 Akt  CD14 antigen

Chuk Mm.3996 Akt Conserved helix-loop-helix ubiquitous kinase

Ctnnbl Mm.291928 Akt Catenin (cadherin associated protein), beta 1
Eif4b Mm.391795 Akt Eukaryotictranslation initiation factor 4B

Eifde Mm.488704 Akt Eukaryotic translation initiation factor 4E

Eif4gl Mm.260256 Akt Eukaryotictranslation initiation factor 4, gamma 1
Elk1 Mm.490895 Akt ELK1, member of ETS oncogene family

Fasl Mm.3355 Akt Fas ligand (TNF superfamily, member 6)

Fkbpla Mm.487732 Akt FK506 binding protein 1a

Fos Mm.246513 Akt FBJ osteosarcoma oncogene

Gsk3b  Mm.394930 Akt Glycogen synthase kinase 3 beta

Hrasl ~Mm.334313 Akt Harvey rat sarcoma virus oncogene 1

Ik Mm.274846 Akt Integrin linked kinase

ltgh1 Mm.263396 Akt Integrin beta 1 (fibronectin receptor beta)

Jun Mm.275071 Akt Junoncogene

Mapkl Mm.196581 Akt Mitogen-activated protein kinase 1

Mtor Mm.21158 Akt Mechanistic target of rapamycin (serine/threonine kinase)

Nfkbia Mm.170515 Akt NF-Kappa-B Inhibitor Alpha
Pabpcl Mm.371570 Akt Poly(A) binding protein, cytoplasmic 1

Pdk1 Mm.34411 Akt Pyruvate dehydrogenase kinase, isoenzyme 1
Pdk2 Mm.29768 Akt Pyruvate dehydrogenase kinase, isoenzyme 2
Pik3r2  Mm.12945 Akt Phosphoinositide-3-Kinase, Regulatory Subunit 2 (Beta)

Prkcb  Mm.446371 Akt  Protein kinase C, beta

Rheb Mm.319175 Akt Ras homolog enriched in brain

Rpsbkb1l Mm.446624 Akt Ribosomal protein S6 kinase, polypeptide 1
Srf Mm.45044 Akt Serum response factor

Tollip  Mm.103551 Akt Tollinteracting protein

Wasl Mm.1574 Akt Wiskott-Aldrich syndrome-like (human)
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Symbol Unigene Array Description

Abcbla Mm.207354 Wnt ATP-binding cassette, sub-family B (MDR/TAP), member 1A
Angptl4 Mm.196189 Wnt Angiopoietin-like 4

Cdh1  Mm.35605 Wnt Cadherin 1

Cebpd Mm.347407 Wnt CCAAT/enhancer binding protein (C/EBP), delta

Efnb1  Mm.3374 wnt Ephrin B1

Egr1 Mm.181959 Wnt Early growth response 1

Ets2 Mm.290207 Wnt E26 avian leukemia oncogene 2, 3' domain

Fnl Mm.193099 Wnt Fibronectin 1

Fosl1 Mm.6215 wnt Fos-like antigen 1

Fst Mm.4913 Wnt Follistatin

Fzd7 Mm.297906 Wnt Frizzled homolog 7 (Drosophila)

1d2 Mm.34871  Wnt Inhibitor of DNA binding 2

13 Mm.1019 Wnt Interleukin 6

KIfS. Mm.30262 Wnt Kruppel-like factor 5

Lrp1 Mm.271854 Wnt Low density lipoprotein receptor-related protein 1
Met Mm.86844  Wnt Met proto-oncogene

Mmp9  Mm.4406 wnt Matrix metallopeptidase 9

Nrcam Mm.208439 Wnt Neuron-glia-CAM-related cell adhesion molecule
Nrp1 Mm.271745 Wnt Neuropilin 1

Pdgfra Mm.221403 Wnt Platelet derived growth factor receptor, alpha polypeptide
Pitx2 Mm.246804 Wnt Paired-like homeodomain transcription factor 2

Plaur Mm.1359 wnt Plasminogen activator, urokinase receptor

Ptch1  Mm.488634 Wnt Patched homolog 1

Runx2 Mm.391017 Wnt Runt related transcription factor 2

Six1 Mm.4645 wnt Sine oculis-related homeobox 1 homolog (Drosophila)
Tcf711  Mm.440067 Wnt Transcription factor 7-like 1 (T-cell specific, HMG box)
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Symbol Unigene Array Description

Atr Mm.212462 ROS Ataxia telangiectasia and rad3 related

Cat Mm.4215 ROS Catalase

Ccs Mm.434411 ROS Copper chaperone for superoxide dismutase

Cygb Mm.34598 ROS Cytoglobin

Ehd2 Mm.138215 ROS EH-domain containing 2

Erccé Mm.318310 ROS Excision Repair Cross-Complementation Group 6

Fth1 Mm.1776 ROS Ferritin heavy chain 1

Gclm Mm.292676 ROS Glutamate-cysteine ligase, modifier subunit

Gpx4 Mm.359573 ROS Glutathione peroxidase 4

Gpx7 Mm.20164  ROS Glutathione peroxidase 7

Gsr Mm.283573 ROS Glutathione reductase

Gss Mm.252316 ROS Glutathione synthetase

Gstpl  Mm.299292 ROS Glutathione S-transferase, pi 1

Idh1  Mm.9925  ROS Isocitrate dehydrogenase 1 (NADP+), soluble

Ift172  Mm.293023 ROS Intraflagellar transport 172 homolog (Chlamydomonas)
Mpo Mm.4668 ROS Myeloperoxidase

Ngb Mm.41395  ROS Neuroglobin

Park7  Mm.277349 ROS Parkinson disease (autosomal recessive, early onset) 7
Prdx2  Mm.393373 ROS Peroxiredoxin 2

Prdx3 ~Mm.29821 ROS Peroxiredoxin 3

Prdx4  Mm.247542 ROS Peroxiredoxin 4

Psmb5 Mm.8911 ROS Proteasome (prosome, macropain) subunit, beta type 5
Ptgs2  Mm.292547 ROS Prostaglandin-endoperoxide synthase 2

Rag2 Mm.4988 ROS Recombination activating gene 2

Sod1 Mm.466779 ROS Superoxide dismutase 1, soluble

Sod2 Mm.290876 ROS Superoxide dismutase 2, mitochondrial

Txnl Mm.260618 ROS Thioredoxin 1
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ROS Prdx4  0.00767 0.04139 5.40 **  AOD X

ROS Ift172 0.00321 0.01683 5.24 **

ROS Park7  0.03232 0.15952 4.94 *

ROS Gstpl 0.03075 0.14946 4.86 **  AOD X

ROS Sod2 0.05930 0.22014 3.71 * AOD X

ROS Gpx4 0.14152 0.48981 3.46 **  AOD X

ROS Sod1 0.03247 0.09978 3.07 * AOD X

ROS Idh1 0.01816 0.03401 1.87 *

ROS Gsr 0.36637 0.57488 1.57 * AOD X

@ Fold change, upregulation: AML/Control, & A/T — effects on apoptosis/tumor suppression
downregulation: -Control/AML M — effects on mutagenesis

b* p<0.05, ** P<0.01, *** P<0.0001 &X —enhance, Y — suppress

¢ Involvement in cell signaling networks h AOD — antioxidant defenses

d45/p —effects on survival/proliferation
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ArraySymbol Control AML _ Fold A2 P-Valueb Networks¢ S/Pd A/Te  Mf
Akt Fasl 0.00241 0.00003 -92.81 **

Akt Cd14 0.24415 0.00778 -31.37 ** Akt Xg

Akt Nfkbia 0.90250 0.08500 -10.62 ¥ NF-kB Ye
Akt Pdk2 0.00043 0.00004 -9.75 *rE

Akt Jun 2.75436 0.47910 -5.75 ENK Y
Akt Fos 2.43546 0.75735 -3.22 ** O NK Y
Wnt Pdgfra 0.00004 0.00000 - *

Wnt Nrcam 0.00004 0.00000 -2156.43 **

Wnt Ptgs2  0.06663 0.00003 -2067.02 ** O NK Y
Wnt Cdh1 0.00059 0.00000 -652.02 *

wnt ll6 0.00033 0.00001 -31.06 *

Wnt Ets2 0.15062 0.00503 -29.96 **

Wnt Abchla 0.00066 0.00003 -20.04 **

Wnt Fosll  0.08123 0.00407 -19.95 ** O NK Y
Wnt Egrl 0.64400 0.06151 -10.47 **

Wnt Pitx2 0.00003 0.00000 -7.56 *

Wwnt Mmp9 1.60566 0.27558 -5.83 **JNK/Wnt Y Y
Wnt Plaur 1.11144 0.19826 -5.61 ** O NK Y
Wnt KIf5 0.03508 0.00889 -3.95 **

wnt 1d2 0.22211 0.08660 -2.56 ** o wnt Y

Wnt Cebpd 0.25545 0.11006 -2.32 ** Y
Wnt Runx2 0.02311 0.01171 -1.97 * Wnt/TNFa Y

ROS Ehd2 0.00045 0.00000 - **

ROS Gpx7 0.00019 0.00000 - *

ROS Rag2 0.00103 0.00003 -34.61 *

ROS Txnl 0.00164 0.00016 -10.11 *rE

ROS Apc 0.00391 0.00152 -2.57 * wnt X

ROS Fth1 3.01120 1.40767 -2.14 *

@ Fold change, upregulation: AML/Control,
downregulation: -Control/AML

b * P<0.05, ** P<0.01, *** P<0.0001

¢ Involvement in cell signaling networks

d45/p —effects on survival/proliferation

e A/T — effects on apoptosis/tumor suppression
M — effects on mutagenesis

&X —enhance, Y — suppress

" AOD — antioxidant defenses
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Fold P- Fold P

Symbol 5 months 7 months A valueb AML 2 vall;eh Networke S/Pd A/Te  Mf
Fzd7 0.00103 0.00169 1.63 t* 0.03302 31.97 a* Wnt Xe

Gss 0.00283 0.00426 1.51 t*** 0.08307 29.36 a** AOD" X

Ces 0.00442 0.00631 1.43 t* 0.03178 7.19 a* AOD X

Itgbl 0.03274 0.04886 1.49 t* 0.10530 3.22 a* Akt X Ye
Cebpd 0.2555 0.18780 -1.36 t* 0.11010 -2.32 a** Y

Jun 2.7540 1.9620 -1.40 a* 0.4791 -5.75 a*** INK Y
Nfkbia 0.9025 0.5521 -1.63 a* 0.0850 -10.62 a*** NF-kB Y

2 Fold change, later group/5 months for upregulation, -5 months/later group for downregulation
b Significant difference compared to 5 months group by ANOVA(a) or t-test(t).

* P<0.05, ** P<0.01, *** P<0.0001

¢ Involvement in cell signaling networks

d S/P — effects on survival/proliferation

e A/T — effects on apoptosis/tumor suppression

f M — effects on mutagenesis

g X —enhance, Y — suppress

h AOD - antioxidant defenses
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Control Iron P- Iron/ICT P- Networkd s/pe  A/TF Me
value® value®
AP sites (/100,000 bp) 3.54 4.17 -¢ 3.71 - DDR! Xh X
Mean yH2AX? 1.00 1.25 a* 1.19 t* DDR X X
Mean pAkt Serd73z 1.00 1.13  a*** 117 a*** Akt X

Mean pFoxo3a Ser318/321:  1.00 0.64 a*** 066 a*** AOD/Foxo3a X

Mean iROS? 1.00 063 a* 0.55 a* AOD X

# MFI normalized to control

b Significant difference compared to control group by ANOVA(a) or t-test(t).
* P<0.05, ** P<0.01, *** P<0.0001

¢ Bartlett’s test for equal variances P<0.001

9 Involvement in cell signaling networks

¢ S/P — effects on survival/proliferation

f A/T — effects on apoptosis/tumor suppression

g M — effects on mutagenesis

h X — enhance, Y — suppress

" AOD — antioxidant defenses, DDR — DNA damage response
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Fold

Fold

Symbol Control Iron p valueb Iron/ICT p valueb Networke  S/Pd A/Te MFf
Met 0.00085 0.00171 2.01 a** 0.00183 2.16 a*** Akt Xe

Atr 0.00185 0.00338 1.83 t* 0.00293 1.58 - DDR" X
Fzd7 0.00103 0.00156 1.51 a** 0.00133 1.28 - Wnt X

Efnbl 0.00058 0.0008 1.38 t** 0.00078 1.34 - TNFa/Wnt X Ye
Hras1 0.01548 0.01248 -1.24 t* 0.01483 -1.04 - Akt/INK X Y

Bad 0.01422 0.01119 -1.27 t* 0.01315 -1.08 - JNK Y
Mtor 0.01584 0.01235 -1.28 t* 0.01329 -1.19 - Akt/Foxo3a X

Elk1 0.00644 0.00489 -1.32 t* 0.00552 -1.17 - INK Y
Prkcb 0.1431 0.1049 -1.36 t* 0.1288 -1.11 - TNFa Y

Jun 2.7540 1.8550 -1.48 a* 1.909 -1.44 a* INK Y
Tcf711  0.00028 0.00014 -2.02 a* 0.00013 -2.12 a* Wnt X

Mpo 0.9557 0.4524 -2.11 a* 0.3949 -2.42 a** TNFa X

Ptgs2 0.06061 0.02787 -2.17 a** 0.03768 -1.61 a* INK/Foxo3a X

2 Fold change, upregulation: treatment group/control, downregulation: -control/treatment group
> Significant difference compared to control group by ANOVA(a) or t-test(t).
* P<0.05, ** P<0.01, *** P<0.0001
° Involvement in cell signaling networks (control vs iron)
¢ 5/P — effects on survival/proliferation
® A/T — effects on apoptosis/tumor suppression
M — effects on mutagenesis
s X —enhance, Y — suppress

" DDR — DNA damage response
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muiths muZths va::e" Networke S/pe AT M
Mean yH2AX® 1.00 1.52 **  DDRM Xe
Mean pAkt Ser4732 1.00 1.74 * Akt X
Mean pFoxo3a Ser318/3212 1.00  1.09 - AOD"/Foxo3a
Mean iROS® 1.00 0.63 - AOD

 MFI normalized to control

b Significant difference compared to 5 months group by t-test(t).

* P<0.05, ** P<0.01.

¢ Involvement in cell signaling networks
d 5/P — effects on survival/proliferation
® A/T — effects on apoptosis/tumor suppression

f M — effects on mutagenesis
8 X — enhance, Y — suppress

h AOD - antioxidant defenses, DDR — DNA damage response
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Fold

Symbol 5 months 7 months P- Networke S/Pd A/Te Mf

A*  valueb
Fnl 0.05503 0.1103 2.00 * Y&
Lrpl 0.00756 0.01512 2.00 * Y
Pik3r2 0.00129 0.00212 1.64 ** Akt X8
Fzd7 0.00103 0.00169 1.63 *  Wnt X

Chuk 0.01816 0.02846 1.57 *  NF-kB
Nrpl 0.01058 0.01638 1.55 *

Gss 0.00283 0.00426 1.51 ** AODM X
ltgbl 0.03274 0.04886 1.49 * Akt X Y
Ccs 0.00442 0.00631 1.43 * AOD X

Itk 0.07148 0.08823 1.23 * Akt X
Cebpd 0.2555 0.1878 -1.36 *

Jun 2.754 1962 -1.40 *  JNK/NF-kB Y

Nfkbia 0.9025 0.5521 -1.63 *  NF-kB

2 Fold change, 7/5 months for upregulation, -5/7 months for
downregulation

b Significant difference compared to 5 months group by t-test(t).
* P<0.05, ** P<0.01

¢ Involvement in cell signaling networks

d 5/P — effects on survival/proliferation

® A/T — effects on apoptosis/tumor suppression

f M — effects on mutagenesis

8 X — enhance, Y — suppress

" AOD — antioxidant defenses
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Fold P- Fold P

Symbol Control Iron Iron/ICT " Networke S/Pd A/Te  MF

A2 value® A2 value®
Srf 0.02936 0.02279 -1.29 t* 0.02812 -1.04 - Akt Ye
Grb2 0.3183 0.2446 -1.30 t* 0.2875 -1.11 - Akt Y
ltgbl 0.04886 0.03725 -1.31 t* 0.04385 -1.11 - Akt Y Xe
Pten 0.2214 0.1555 -1.42 a* 0.2125 -1.04 - Akt Y
Pik3r2 0.00212 0.00148 -1.43 t* 0.00222 1.05 - Akt Y

2 Fold change, upregulation: treatment group/control, downregulation:-control/treatment group
> Significant difference compared to control group by ANOVA(a) or t-test(t).* P<0.05.

° Involvement in cell signaling networks (control vs iron)

¢ S/P — effects on survival/proliferation

® A/T — effects on apoptosis/tumor suppression

M — effects on mutagenesis

s X —enhance, Y — suppress
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