[image: ]

Supplementary Figure 1: Cytokine and transcription response to stimulation across treatment groups in amac
A-B: IL-1β and TNF production, essential for activating innate immune training, were measured in BALc, with or without BCG inoculation, under various stimulations as indicators of immune response strength. 
C-D: Two-dimensional scatterplots illustrating amac sample clustering based on gene expression similarity, with or without restimulation.  The sample label is composed of an integer (piglet ID), followed by treatment group (B: with BCG inoculation, N: without BCG inoculation), restimulation condition (N: NS, L: LPS, P: Pam3CSK4), and piglet sex (M: male, F: female).  Label colors denote stimulation groups: red for restimulated groups (LPS or Pam) and black for NS.
E-F: Venn diagram illustrating the number of differentially expressed genes (DEGs, adj. p < 0.05), (LPS in E, Pam in F) in BALc across treatment groups, with overlapping DEGs highlighted. 


[image: ]
Supplementary Figure 2: Sex effect and outlier piglet 4 were observed 
A: A two-dimensional scatterplot visualizing 17 samples (9 BCG samples, 8 noBCG samples) based on chromatin accessibility similarity across 93,822 consensus peaks for samples collected at week 6. 

B: Bar plot shows total counts per million (CPM) values summed across 310 ATAC-seq peaks mapping to the Y chromosome for each sample. Green bars indicate samples labeled as female, while red bars indicate samples labeled as male.
C: Bar plot shows total counts per million (CPM) values summed across 1, 286 ATAC-seq peaks mapping to the X chromosome for each sample. Green bars indicate samples labeled as female, while red bars indicate samples labeled as male.
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Supplementary Figure 3: Visualization of DAP between BCG and noBCG groups
A: Volcano plot displaying log₂ fold change (FC) between BCG and noBCG groups on the x-axis and -log₁₀ p-value on the y-axis. Red dots indicate significantly differentially accessible peaks (p < 0.02, |FC| > 1.25) between groups, with labels corresponding to the nearest genes of matching peaks.
B: Heatmap of log2(count) values for 4,805 DAPs across samples. Rows are individual DAP, and columns are each sample. Color indicates the count number at each DAP. Peaks are ordered from top to bottom by increasing logFC of BCG/no-BCG peak accessibility.
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Supplementary Figure 4: Characterization of the biological function of DAPs

A: Dot plot of -log10(q-value) for all GO terms enriched by nearest genes of DAPs (< 250 kb from TSS). Dot size represents the number of overlapping genes between input genes and the GO term genes. Color indicates -log10(q-value), with darker shades denoting higher enrichment significance.
B: Transcription factor binding motif enrichment analysis of DAPs. Heatmap shows binding motif enrichment for 74 transcription factors (TFs) across DAP groups. Color intensity represents -log10(q-value) with Benjamini-Hochberg multiple testing correction. Darker colors indicate higher statistical significance. Asterisks (*) denote significantly enriched binding motifs (q < 0.05). TFs are clustered by pattern similarity using Euclidean distance.
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