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573

574  Figure 4. HMD partially mitigated effects of PAE on offspring DNA methylation.

575  Average DNA methylation effect sizes above 30% with PAE were observed in some (a) brain,
576 and (b) liver DMRs in NC mice. Mean absolute difference in methylation with PAE is reduced
577  within the HMD mice in (c) brain, and (d) liver. Each point represents one DMR. Point colour
578 indicates change in DNA methylation with PAE. Points with a high number of CpGs and
579  methylation difference are annotated with associated gene if located within a genic region.
580 HMD was associated with (e) hypermethylation in the DMR identified proximal to Lamblon
581  chromosome 12 in brain and (f) hypomethylation in the DMR identified proximal to Socs5on
582  chromosome 17 in liver. Each plot represents a separate treatment group. Each blue vertical
583 line indicates a CpG site, with the height and corresponding left y-axis indicating the
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methylation ratio. The grey line and corresponding right y-axis indicate coverage at each CpG
site. The black horizontal line indicates () 40% and (f) 80% methylation for comparison

purposes. The x-axis indicates the base position on the chromosome, with the pink shaded area

highlighting the DMR. DMR plots include 200 base pair flanking regions on each side of the
DMR.
2 sl GRN Y Bioman) b Lussier DMR 1 (Mouse)
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Figure 5. Seven PAE DMRs identified in the murine model were successfully replicated

in the Lussier et al. human FASD cohort.

Examples of two PAE DMRs that were significantly hypomethylated with a clinical diagnosis
of FASD in the Lussier et al. cohort (a and c), while their mouse liftover DMR was also

significantly hypomethylated with PAE in the murine model experiment (b and d).
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Figure S1. PAE and HMD had varied effects on dam characteristics.

(a) Dam weight progression was significantly affected by HMD but not PAE by quadratic

mixed-effects model without interaction (b) Trajectory of liquid consumption across pregnancy

was affected by PAE and HMD by quadratic mixed effects model. PAE and HMD significantly

interacted with trimester of pregnancy. (c) litter size and (d) pup sex ratios were not

significantly associated with PAE or HMD by unpaired t-test or ANOVA. All line and bar plots

show mean and standard deviation. NC = normal chow, HMD = high methyl diet, PAE =

prenatal alcohol exposure. Comparisons show p-value by unpaired t-test compared to the H20-

NC baseline treatment group.
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Figure S2. PAE and HMD had varied effects on dam characteristics.

There was no significant difference in the average gain of weight in dams between (a) days 1-

17 or (b) days 1-19 by treatment group. Both timepoints were included due to some

pregnancies ending by day 19. (c) Mice given supplemented chow consumed significantly

lower total quantity of liquid across pregnancy. Bar plots show mean and standard deviation

for each treatment group. Each point represents one dam. (d) the trajectory of chow

consumed across pregnancy significantly varied based on treatment group. Points show mean

and standard deviation for each treatment group.
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615  Figure S3. PAE had no significant effect on other assessed behavioural outcomes.
616 PAE and HMD had no significant effect on anxiety as evident by no significant difference by
617  unpaired t-test in the (a) percent time in the inner zone in the open field test (sex P = 0.915)

618 and (b) percent time open arms in the elevated plus maze test (sex P = 0.949). PAE and HMD

619  had no significant effect on spatial recognition as evident by no significant difference by
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unpaired t-test in the discrimination index in (c) object recognition (sex P = 0.396) and (d)
object in place test (sex P = 0.987). PAE and HMD had no significant effect on motor co-
ordination and balance as evident by no significant difference by unpaired t-test in times in
(e) first rotarod test (sex P = 0.634) and (f) second rotarod test (sex P = 0.143). Bars show
mean and standard deviation. Each point represents one mouse. NC = normal chow, HMD =
high methyl diet, PAE = prenatal alcohol exposure. Time interval for each mouse was (a-c)
300 seconds and (d) 180 seconds. The p-value (Sex P) represents the statistical significance
of the association between sex and the behavioral outcome. It was calculated using a two-way
ANOVA that included PAE status and HMD status as factors, without considering any

interactions.
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Figure S4. Global DNA methylation boxplots.

(a) Across CpG sites that had at least 1X coverage in each sample, DNA methylation was
significantly hypomethylated within brain DMRs located in all genic and CpG regions except

for intergenic region and 3UTRs, which were significantly hypermethylated from PAE. (b)
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The equivalent analysis in liver showed significant hypomethylation of DMRs located in all
genic regions except for CpG shelves. No significant results were identified within the

equivalent analysis of (c) brain or (d) liver in mice given supplemented chow.

Table S1. Table of brain DMRs identified by DSS and annotated with annotatr.

Table S2. Table of liver DMRs identified by DSS and annotated with annotatr.

Table S3. Table of GSEA ontology results from genes associated with liver DMRs.

Table S4. GSEA Ontology Gene/Gene Set Overlap Matrix for liver DMRs.

Table S5. List of genes included in candidate gene analysis.

Table S6. Table of regions assessed in candidate genes analysis.

Table S7. Table of brain DMRs having differences to DNA methylation with PAE being

rescued by dietary supplementation.

Table S8. Table of liver DMRs having differences to DNA methylation with PAE being

rescued by dietary supplementation.

Table S9. Table of FDR-significant brain DMLs from candidate gene regions in regular

diet mice.

Table S10. Table of FDR-significant liver DMLs from candidate gene regions in regular

diet mice.

32


https://doi.org/10.1101/2023.06.15.544516
http://creativecommons.org/licenses/by-nc-nd/4.0/

