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DRUG-INDUCED POSTPARTUM EPIGENETIC 
REMODELING OF DNA METHYLATION IN FEMALE 
MICE FOLLOWING PREGNANCY AND WEANING

Background. Pregnancy, parturition, and weaning represent a period of profound physiological and psychological stress in 
female mammals, accompanied by epigenetic remodeling quantifiable using stress-adapted DNA methylation clocks. As nuc
leoside analogues directly interact with DNA methyltransferases, we hypothesized that an oligoribonucleotide-D-mannitol 
complex (ORN-M) drug, also known as “Nuclex” could modulate DNA methylation at stress-associated loci, and aimed to 
evaluate this effect in postpartum female mice subjected to pregnancy, parturition, and offspring weaning. Methods. ORN-
M was administered orally until parturition (50 days on avg.). Blood samples from 12 female mice (10 months old; control 
n = 6, ORN-M-treated n = 6) were collected on day 7 after parturition and weaning, and genomic DNA was analyzed using 
a custom Ion AmpliSeq methylation panel (Ion S5 Plus) covering 75 CpG sites of a murine stress-associated epigenetic clock. 
Methylation levels were compared between groups using the two-sided Mann-Whitney U test with Benjamini-Hochberg 
FDR correction. Results. Of the 75 CpG sites included in the stress panel, 34 sites were selected for the following statistical 
analysis, as they showed sufficiently high read depth among all samples. Among these, ORN-M administration was associ-
ated with changes in DNA methylation at 7 CpG sites within 4 amplicons (p < 0.05). The most prominent response was ob-
served in the Hsf4 gene region, where four CpG sites within a single amplicon showed consistent hypomethylation 
(p = 0.0087—0.026). Significant hypomethylation was also detected at a lncRNA locus opposite the Unc45b gene (p = 0.026) 
and near the Wnt10b promoter (p = 0.026), while hypermethylation was observed near the Wif1 gene (p = 0.0087), a known 
Wnt pathway antagonist. None survived FDR correction (min q ≈ 0.12), consistent with limited power at n = 6 per group; 
raw p‑values should be interpreted as exploratory. Conclusions. ORN-M induced DNA methylation changes at stress-
associated CpG loci in postpartum female mice, most consistently hypomethylation across the Hsf4 locus, which is known as 
a regulator of heat-shock response and cellular stress adaptation. Opposing methylation changes at Wnt10b- and Wif1-asso-
ciated loci may suggest epigenetic modulation of a Wnt pathway feedback loop, though this remains hypothetical. These pre-
liminary results support ORN-M as a candidate epigenetic modulator in the context of reproductive stress.
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