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Validation

In most studies, sample size was powered from our existing data to provide an "80% chance of detecting differences in group means with a p
value of <0.05. For some experiments, number of mice was limited due to the availability and cost of transgenic mouse strains.

In FIgure 2d, one data point was omitted in the STAT6-/- group, as it was determined to be an outlier via ROUT (Q=1%). This exclusion criteria
was not pre-established, but we suspect was likely due to error in the machine due to previous sample contamination.

Our oxycodone and fentanyl vaccines have been extensively validated and results have been replicated in several publications, as has the
increase in efficacy after IL-4 depletion. Some studies were unable to be replicated due to cost-prohibitive transgenic mouse strains, or
availability of patented materials (anti-IL-13).

In all experiments, mice were designated randomly to each treatment group.

Researcher's were not blind to most studies, as parameters used to measure efficacy (blood/brain concentration of opioid, antibody titers) are
not subject to bias. For IHC, germinal center counts were performed separately by two experimenters who were blinded to treatment
conditions.

Anti-IL-4 (!IL-4) monoclonal antibody (rat anti-mouse IgG1, clone 11b11) was obtained from Bio X cell (West Lebanon, NH). !IL-13
monoclonal antibody (mouse anti-human IgG1) was generously donated by Genentech (San Francisco, CA) under MTA OR-217400.
For FACs, cells were stained for CD90.2 (PerCP-eFluor710, eBioscience clone 30-H12), CD4 (APC-eFluor780, eBioscience clone
RM4-5), CD44 (FITC, Biolegend clone 1M7), CD8a (BV510, BD Bioscience clone 53-6.7), B220 (PE-Cy7, Biolegend, clone RA3-6B2),
F4/80 (PE-Cy7, eBioscience clone BM8) CD11b (PE-Cy7, Biolegend clone M1/70) and CD11c (PE-Cy7, eBioscience clone N418). For
IHC, sections were stained with GL7-FITC (Biolegend, clone GL7), CD21/35-PE (Biolegend, clone 7E9), and IgD-AF647 (Biolegend,
clone 11-26c.2a).

Anti-IL-4: BioXcell reports clone 11b11 has <2EU/mg endotoxin (tested by LAL gel clotting assay), is >95% pure (SDS-PAGE) and is
sterile filitered.They show specificity by using 11b11 as a primary antibody on a Western blot with purified mouse IL-4. They list in the
reported applications as in vivo IL-4 neutralization, in vitro neutralization, in vivo IL-4 receptor stimulation (as a complex with IL-4),
flow cytometry, and Western blot. Citation of this antibody is extensive and can be found at https://bxcell.com/product/m-il-4/.

Anti-IL-13: Specificity and purity of anti-IL-13 was validated by Genentech.

CD90.2 PerCP-eFluor710: Applications Tested: This 30-H12 antibody has been tested by flow cytometric analysis of mouse
splenocytes

CD4 APC-eFluor780: Applications Tested: This RM4-5 antibody has been tested by flow cytometric analysis of mouse splenocytes.




