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Fig. S1. NOS2 induces LINE-1 expression and DNA damage. 
A Recombinant human DNMT1 activity treated with DEANO compared to vehicle (10 mM NaOH) 
treatment. Graph shows mean activity (±sem; n = 3). Significance was calculated by one-way 
ANOVA with Dunnett’s multiple comparisons test. Immunoblot showing DNMT1-SNO PTM and 
total DNMT1 from rhDNMT1 reacted with DEANO (100 μM) or vehicle for 30 minutes. B Total 
cytosine methyltransferase activity from isolated nuclei treated with DEANO. Graph shows mean 
activity (±sem; n = 3). Statistical significance from control was determined by one-way ANOVA with 
Dunnett’s multiple comparison test and calculated P values are displayed above bars. C Cytometric 
histogram of DNMT1 expression in MDA-MB-231 cells treated with DETANO or vehicle and 
compared isotype control stained cells. D Graph depicting the mean percentages of gated DNMT1-
positive MDA-MB-231 cells after indicated treatment (±sem; n = 2-4). Gating strategy is shown in 
E and F. Statistical significance from control was determined by one-way ANOVA with Dunnett’s 
multiple comparisons test. E Gating strategy for obtaining whole (left) and single cells (right) for 
DNMT1-PE analysis. F Histogram plots of untreated control MDA-MB-231, DETANO- and 5-
azacytidine-treated cells stained with DNMT1-PE and IgG-PE isotype stained control cells. 
DNMT1-PE gating was established from the isotype control as shown by the horizontal bar.G Cell 
viability of cell lines treated with DETANO for 48 hours. Data shown are mean values (±sem; n = 
3). H DNMT3A protein expression in MDA-MB-231 cells treated with DETANO (300 μM) or 5-
azacytidine (5 μM) for 48 hours. I Principle component analysis of Illumina MethylationEPIC bead 
chip array. J Immunoblot of relative DNMT1 protein expression in MDA-MB-231 cells treated with 
vehicle or DETANO and 1 μM ODQ (soluble guanylyl cyclase inhibitor). Graph represents mean 
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normalized DNMT1 expression (±sem; n = 4). Significance was calculated by two-way ANOVA with 
Sidak multiple comparisons test. K Immunoblot of relative DNMT1 protein expression in MDA-MB-
231 cells treated with DETANO or 8-pCPT-cGMP for 24 hours and compared to untreated cells. 
Graph represents mean normalized DNMT1 expression (±sem; n = 4). Statistical significance from 
control was determined by one-way ANOVA with Dunnett’s multiple comparison test and calculated 
P values are displayed above bars. L Immunoblot of relative TET2 protein expression in MDA-MB-
231 cells cultured with DETANO or vehicle for 48 hours. Graph depicts mean normalized 
DNMT1expression levels (±sem; n = 3). Significance was calculated by two-tailed, unpaired t test. 
M TET activity from MDA-MB-231 cells treated with vehicle or DETANO for 48 hours. Mean activity 
is shown (±sem; n = 4). Significance was calculated by two-tailed, unpaired t test. N 5-
hydroxymethylcytosine content from MDA-MB-231 cells treated with vehicle or DETANO for 48 
hours. Data is shown as percent of total cytosine measured and mean percentages are displayed 
(±sem; n = 5). Significance was calculated by two-tailed, unpaired t test. O Immunoblot of relative 
DNMT1 and Myc-tag expression in MDA-MB-231 cells transiently transfected with empty vector or 
Myc-DNMT1 expression plasmid and then cultured with DETANO or vehicle for 48 hours. P 5-
methylcytosine content (β) from cells described in N (β = 5-methylcytosine/total cytosine). Graph 
represents mean 5mC content (±sem; n = 4). Significance was calculated by two-way ANOVA with 
Sidak multiple comparisons test. Q Representative immunoblot of NOS2 and DNMT1 protein 
expression in NOS2-GFP transfected MDA-MB-231 and MCF7 cell lines. 
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Fig. S2. Non-canonical S-nitrosothiol (SNO) signaling induces passive DNA demethylation. 
A Cell viability of cell lines treated with DETANO for 48 hours. Data shown are mean values (±sem; 
n = 3). B Relative DNMT3A protein expression in MDA-MB-231 cells treted with DETANO or 5-
azacytidine for 48 hours. C Principle component analysis of Illumina MethylationEPIC bead chip 
array. D Immunoblot of relative DNMT1 protein expression in MDA-MB-231 cells treated with 
vehicle or DETANO and 1 μM ODQ (soluble guanylyl cyclase inhibitor). Graph represents mean 
normalized DNMT1 expression (±sem; n = 4). Significance was calculated by two-way ANOVA with 
Sidak multiple comparisons test. E Immunoblot of relative DNMT1 protein expression in MDA-MB-
231 cells treated with DETANO or 8-pCPT-cGMP for 24 hours and compared to untreated cells. 
Graph represents mean normalized DNMT1 expression (±sem; n = 4). Statistical significance from 
control was determined by one-way ANOVA with Dunnett’s multiple comparison test and calculated 
P values are displayed above bars. F Immunoblot of relative TET2 protein expression in MDA-MB-
231 cells cultured with DETANO or vehicle for 48 hours. Graph depicts mean normalized 
DNMT1expression levels (±sem; n = 3). Significance was calculated by two-tailed, unpaired t test. 
G TET activity from MDA-MB-231 cells treated with vehicle or DETANO for 48 hours. Mean activity 
is shown (±sem; n = 4). Significance was calculated by two-tailed, unpaired t test. H 5-
hydroxymethylcytosine content from MDA-MB-231 cells treated with vehicle or DETANO for 48 
hours. Data is shown as percent of total cytosine measured and mean percentages are displayed 
(±sem; n = 5). Significance was calculated by two-tailed, unpaired t test. I Immunoblot of relative 
DNMT1 and Myc-tag expression in MDA-MB-231 cells transiently transfected with empty vector or 
Myc-DNMT1 expression plasmid and then cultured with DETANO or vehicle for 48 hours. J 5-
methylcytosine content (β) from cells described in N (β = 5-methylcytosine/total cytosine). Graph 
represents mean 5mC content (±sem; n = 4). Significance was calculated by two-way ANOVA with 
Sidak multiple comparisons test. K Immunoblots of NOS2 and DNMT1 protein expression in MCF7 
and MDA-MB-231 cells 48 hours after transfection with or without NOS-GFP plasmid.  
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Fig. S3. SNO signaling induces DNMT1 protein degradation. 
A Relative DNMT1 mRNA expression in MDA-MB-231 and MCF7 cells cultured with DETANO or 
vehicle for 48 hours. Graph shows mean expression (±sem; n = 3) and significance was calculated 
by two-tailed, unpaired t test. B Immunoblot and graph showing relative DNMT1 expression in 
MDA-MB-231 cells treated with DETANO and/or MG-132 (10 μM) compared to vehicle control. 
Graph shows mean expression (±sem; n = 4) and significance was calculated by two-way ANOVA 
with Sidak multiple comparisons test. C Immunoblots of input and Myc-tag immunoprecipitated 
lysates from HEK293 cells expressing Myc-DNMT1 and HA-Ubiquitin and treated with vehicle or 
DETANO and MG132. Graph shows mean HA normalized to Myc intensities (±sem; n = 3) and 
significance was calculated by two-tailed, unpaired t test.  
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Fig. S4. p38-MAPK mediates NOS2-induced DNMT1 degradation. 
A Graph depicting the relative number of NOS2-associated upregulated genes (Additional File 1, 
Supplementary Table S4) that are either directly or indirectly controlled by p38-MAPK activity 
identified from the TRANSFAC database (Additional File 1, Supplementary Table S5). B Graph 
depicting the relative number of NOS2-associated upregulated genes (Additional File 1, 
Supplementary Table S4) that are controlled by p38-MAPK activity identified from the oPOSSUM 
database (Additional File 1, Supplementary Table S6). C Relative contribution of p38-regulated 
compared to p38-independent transcription factors in the NOS2-associated gene signature. The 
graph depicts Fisher score compared to the number of gene hits from oPOSSUM transcription 
factor cluster analysis grouped into p38-independent (grey) and p38-regulated (blue) transcription 
factor families. X represent the mean of each group and statistical difference between the means 
was calculated by unpaired, two-tailed t test. D Immunoblots of relative phospho-p38 
(Thr180/Tyr182) expression in Jurkat and MCF7 cells cultured with DETANO for 48 hours. E 
Densitometric analyses of phospho-p38 (Thr180/Tyr182) expression in human cell lines cultured 
with DETANO for 48 hours. Data shows mean normalized phospho-p38 expression as fold change 
of controls (±sem; n = 3-6). Significance was calculated by one-way ANOVA with Dunnett’s multiple 
comparisons test. F Immunoblots of relative DNMT1 and phospho-p38 (Thr180/Tyr182) expression 
in MDA-MB-231 cells cultured for 24 hours with or without DETANO or 10 μM SB203580 (p38 
inhibitor). G Immunoblot of relative DNMT1 expression in vehicle- or DETANO-treated HEK293 
cells expressing wild-type or inactive p38a and compared to mock transfected cells. 
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Fig. S5. Direct p38 activation induces passive demethylation. 
A Immunoblot of relative DNMT1, phospho-p38 and FLAG-tag expression in MCF7 cells 
transfected with control or FLAG-MKK3b (Glu) plasmids. Graphs depict mean normalized DNMT1 
and phospho-p38 expression (±sem; n = 3) and significance was calculated by two-tailed, unpaired 
t test. B Immunoblot of relative DNMT1 expression in HEK293 cells co-transfected with either 
control or FLAG-MKK3b (Glu) plasmids and either wild-type or inactive p38. Graph shows mean 
normalized DNMT1 expression (±sem; n = 3) and significance was calculated by two-way ANOVA 
with Sidak’s multiple comparisons test. C Relative DNMT1 mRNA expression in HEK293 cells 
transfected with control or MKK3b (Glu) plasmids. Graph depicts mean expression values (±sem; 
n = 3). Significance was calculated by two-tailed, unpaired t test. D Immunoblots showing DNMT1 
ubiquitination in control or MKK3b (Glu) expressing HEK293 cells. Cells were co-transfected with 
Myc-DNMT1, HA-ubiquitin and either control or FLAG-MKK3b (Glu) and incubated with MG132 for 
3 hours.  E Immunoblot of relative DNMT1 expression in control or MKK3b (Glu) expressing 
HEK293 cells treated with vehicle or MG132 for 3 hours. Graph shows mean normalized DNMT1 
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expression (±sem; n = 3) and significance was calculated by two-way ANOVA with Sidak’s multiple 
comparisons test. F 5-methylcytosine content from HEK293 cells co-transfected with control or 
MKK3b (Glu) and wild-type or inactive mutant p38 expression plasmids. Graph shows mean values 
(±sem; n = 6) and significance was calculated by two-way ANOVA with Sidak’s multiple 
comparisons test. G 5-methylcytosine content from HEK293 cells transfected with either control or 
MKK3b (Glu) plasmids and incubated with or without aphidicolin. Graph shows mean values (±sem; 
n = 6) and significance was calculated by two-way ANOVA with Sidak’s multiple comparisons test. 
H TET enzymatic activity from cells transfected with control or MKK3b (Glu) plasmids. Graph shows 
mean activity (±sem; n = 3) and significance was calculated by two-tailed, unpaired t test. I 5-
hydroxymethylcytosine content from HEK293 cells transfected with either control or MKK3b (Glu) 
plasmids. Graph shows mean activity (±sem; n = 6) and significance was calculated by two-tailed, 
unpaired t test. J Immunoblot of TET2 expression in HEK293 cells transfected with either control 
or MKK3b (Glu) plasmids. Graph shows mean expression (±sem; n = 4) and significance was 
calculated by two-tailed, unpaired t test. K Immunoblot of relative DNMT1 and phospho-p38 
(Thr180/Tyr182) expression in Jurkat cells stimulated with CD3/CD28 beads for the indicated times. 
Graph shows mean normalized DNMT1 expression (±sem; n = 3). L Immunoblot of relative DNMT1 
and phospho-p38 (Thr180/Tyr182) expression in MDA-MB-231 cells stimulated with recombinant 
human EGF for the indicated times. Graph shows mean normalized DNMT1 expression (±sem; n 
= 3). 
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Fig. S6. p38 signaling induces passive DNA demethylation via KAT5 activation. 
A Immunoblot showing relative DNMT1 protein and FLAG- and HA-epitope expression in HEK293 
cells co-transfected with either WT or T191A HA-KAT5 and control or FLAG-MKK3b (Glu) plasmids. 
Graph shows mean normalized DNMT1 expression (±sem; n = 3) and significance was calculated 
by two-way ANOVA with Sidak’s multiple comparisons test. B Immunoblots of Myc-DNMT1, FLAG 
and acetyl-lysine from input and Myc-tag immunoprecipitated lysate from HEK293 cells co-
expressing Myc-DNMT1 and either HA-KAT5 WT or HA-KAT5 (T191A) and control or FLAG-
MKK3b (Glu) plasmids. C DNMT1 acetyl-lysine formation in an in vitro acetyltransferase activity 
assay using HA-immunoprecipitated KAT5 from WT or T191A expressing cells which have been 
co-transfected with either control or FLAG-MKK3b (Glu) plasmids. Densitometric analysis shows 
mean acetylation (±sem; n = 3) and significance was determined by two-way ANOVA with Sidak’s 
multiple comparisons test. D DNMT1 protein expression in MDA-MB-231 cells treated with vehicle 
or DETANO and cultured with the KAT5-specific inhibitor TH1834 (50 μM) or vehicle. Graph shows 
normalized mean densitometric values (±sem; n = 3) and significance was determined by two-way 
ANOVA with Sidak’s multiple comparisons test. E DNMT1 protein expression in MCF7 cells 
transfected with either control or FLAG-MKK3b (Glu) plasmids and treated with vehicle or TH1834. 
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Fig. S7. NOS2 induces LINE-1 expression and DNA damage. 
A LINE-1 promoter methylation in MDA-MB-231 cells treated with DETANO (300 μM) or 5-
azacytidine (1 μM) for 48 hours. Data shown represent the mean % 5-mC associated per CpG 
cytosine residues (±sem; n=3). Significance was calculated by one-way ANOVA with Dunnett’s 
multiple comparisons test. B Immunoblots of relative LINE-1 Orf2p expression from HL-60 or Jurkat 
cell lines cultured with DETANO or vehicle for 48 hours. C Immunoblot of relative γ-H2AX 
expression from MCF10A cells cultured with DETANO or vehicle for 48 hours. D Immunoblot of 
relative γ-H2AX expression from HEK293 cells 48 hours after transfection with either full-length 
human L1.3 element or NOS2-GFP plasmids. E Immunofluorescent images of formalin-fixed 
HEK293 cells that have been mock or NOS2-GFP transfected. NOS2 and γ-H2AX expression are 
displayed individually and merged with DAPI counterstain. Images recorded at 20X magnification 
and white bar represents 25 μm. F Graphs showing mean glucose and lactate in culture media 
from MCF10A control or NO-transformed cells after 96 hours in culture. Data shown are mean 
normalized concentrations (±sem; n=4) and significance calculated by unpaired, two-way t test. 
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Table S1. Promoter methylation of NOS2-associated genes. 
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Table S2. Patient metadata. 
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Table S3. TRANSFAC analysis: ER-negative NOS2 gene signature. 
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Table S4. NOS2-associated gene expression oPOSSUM transcription factor analysis. 
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Table S5. Antibodies used in this study. 

  



 
 

16 
 

Table S6. qPCR primers. 
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Dataset S1 (separate file). Differentially methylated loci (beta ≥ 0.2) MDA-MB-231 control 5AZA 
DETANO 
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