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Figure 6. Gene ontology classification of genes with H3K4me3 enrichment histone modification due 
to high fat exposure. A representative gene ontology analysis of candidate genes corresponding to 
H3K4me3 peak enrichment in the diet exposed group (HC) is shown. Gene ontology of ‘metabolic 
process’ is chosen for the downstream analyses. 

3.4. Gene Promoter Occupancy of Diabetes and Diet Induced Differential Histone Modifications  

Only genes whose promoter region showed differential binding compared to the control group 
and returned hits against “metabolic process” in gene ontology are reported here. Enriched H3K4me3 
peaks (enrichment fold difference with respective control indicated in parenthesis) occupied 
promoters of two functionally related genes, heat shock protein 1a1 (Hspa1a) and Hspa1b in diabetes-
exposed (6.54 fold, FDR = 0.02) and diet-exposed (5.62 fold, FDR < 0.001) groups, respectively (Table 
2, Supplementary Table S2). Other noteworthy cardiometabolic genes associated with H3K4me3 peak 
gains in diet-exposed group include ATP synthase mitochondrial Fo complex, subunit C3, subunit 9 
(Atp5g3, 6.10 fold, FDR = 0.07); Cytochrome P450, family 4, subfamily f, polypeptide 18 (Cyp4f18, 5.06 fold, 
FDR = 0.01); autophagy associated transmembrane protein (EI24, 2.79 fold, FDR = 0.02); endoplasmic 
reticulum oxidoreductase beta (Ero1lb, 6.66 fold, FDR = 0.002); farnesyl diphosphate synthase (Fdps, 1.9 fold, 
FDR = 0.06); hexose-6-phosphate dehydrogenase (H6pd, 6.75 fold, FDR < 0.001); P450 (cytochrome) 
oxidoreductase (Por, 6.16 fold, FDR = 0.06); solute carrier family 11, member 2 (Slc11a2, 6.7 fold, FDR < 
0.001) and tripartite motif containing 63, E3 ubiquitin protein ligase (Trim63, 4.99 fold, FDR < 0.001) (Table 
2). 

For H3K27me3 repressive mark, loss of peak in the promoter region indicates a potential gain of 
gene function. Combination exposed offspring experienced H3K27me3 peak loss from the promoters 
of several candidate genes when compared to diabetes-only exposed offspring: ATP binding cassette 
subfamily B member 9 (Abcb9, 5.6 fold, FDR = 0.02), Atp5g2 (5.92 fold, FDR = 0.003), lysine demethylase 
6B (Kdm6b, 5.37 fold, FDR = 0.08), LIM domain binding 1 (Ldb1, 5.73 fold, FDR = 0.01), nuclear receptor 
subfamily 4, group A, member 3 (Nr4a3, 3.41 fold, FDR = 0.004), RuvB-like AAA ATPase 2 (Ruvbl2, 3.40 
fold, FDR = 0.05), solute carrier family 44, member 4 (Slc44a4, 6.17 fold, FDR < 0.001), steroid sulfatase 
(microsomal) isozyme S (Sts, 1.82 fold, FDR = 0.08), and urocortin 2 (Ucn2, 2.61 fold, FDR = 0.06). On the 
contrary, combination-exposed offspring demonstrated a gain of H3K27me3 peaks (potential 
suppression of function) compared to the diabetes-only exposed group for adenylate kinase 3 (Ak3, 
1.95 fold, FDR = 0.09) and signal transducer and activator of transcription 5B (Stat5b, 3.76 fold, FDR = 
0.09). Taken together, epigenetic changes induced by maternal HF-diet, diabetes, or a combination 
thereof were partially overlapping, but also distinct.  


