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Supplemental Figure 1. Oxycodone-specific serum IgG antibody titers correlate with serum and brain
oxycodone concentrations in vaccinated mice. Male and female mice were immunized with either OXY-
sKLH or OXY-sKLH in combination with an anti-IL-4 mAb (alL-4, see Figure 1) A control group received skKLH,
and included both sexes. Shown: A) oxycodone-specific serum IgG titers at 14 days after the first
immunization. Significant correlations were found between: B) oxycodone-specific serum IgG antibody titers
and serum oxycodone concentrations, and C) serum and brain oxycodone concentrations after in vivo
challenge with oxycodone. Data in (B) include all 4 active vaccine groups, except for sKkLH. Data in (C) include
all immunized mice, including the skKLH group. Data are meantSEM. Sample size: n=5-6/group. Statistical
analysis conducted by A) one-way ANOVA paired with Tukey’s multiple comparisons post hoc test, and B-C)
Pearson’s linear regression test. Statistical symbols: * p < 0.05, ** p < 0.01, **** p < 0.0001 compared to
control, or brackets to indicate differences between groups.
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Supplemental Figure 2. Depletion of IL-13 did not alter vaccine efficacy against oxycodone. Mice were
immunized on days 0, 14, and 28 with either sKLH or OXY-sKLH. Concurrently, mice immunized with OXY-
sKLH were also treated with: 1) alL-4 on days -2 and 1, 2) alL-13 on days -2 and 1, or 3) alL-13 once per
week. alL-4 was administered at a dose of 0.5 mg per injection as previously described [1]. alL-13 was
administered at a dose of 0.1 mg per injection based on Genentech’s recommendations. After vaccination,
oxycodone-specific serum antibody titers: A) IgG, B) IgG4, C) 1gG2,. After in vivo oxycodone challenge, shown
effect of vaccination on: D) decreasing oxycodone-induced antinociception percent maximum possible effect
(%MPE), E) increasing opioid concentration in the serum, and F) decreasing oxycodone distribution to the
brain. Data are meantSEM. Sample size: n=5-6/group. Statistical analysis conducted by one-way ANOVA
paired with Tukey’s multiple comparisons post hoc test. Statistical symbols: * p < 0.05, ** p < 0.01, **** p <
0.0001 compared to control, or brackets to indicate differences between groups.
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Supplemental Figure 3. Gating strategy to isolate activated CD4" T cell lymphocytes for RNA
sequencing. Cells were sorted on a FACS Aria Il cell sorter for live, DUMP gate negative (B220, CD11b,
CD11c, F4/80), CD8a negative, CD90.2 positive, CD4 positive, CD44 positive cells as described [1].
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Supplemental Figure 4: Top differentially expressed genes (DEG) between treatment groups. Mice were
treated with OXY-sKLH with or without IL-4 depletion (see Figure 6). Top 49-50 DEGs between treatment
groups are listed as depicted in the heat map plots.
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