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Table S1. HCPM mean concentration (ng/mL) of anti-AAV and anti-transgene IgG 
and IgM for AAV9-Cas9, AAV9-Cas9-FS and AAV9-μDYS dosed mdx mice. 
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Table S2. HCPM IgM and IgG multiple comparison statistics performed on the 
combined vector data. 
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Table S3. Mean concentration of complement components in AAV9-Cas9, AAV9-
Cas9-FS and AAV9-μDYS dosed mdx mice. 

 
 
 
 
 
 
 
Table S4. Complement C3, C4 and C5b9 multiple comparison statistics performed 
on the combined vector data. 
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Table S5. Mean concentration (pg/mL) of analytes in plasma from AAV9-Cas9, 
AAV9-Cas9-FS and AAV9-μDYS dosed mdx mice. 
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Table S6. Multiple comparison statistics of analytes detected in plasma 
performed on the combined vector data. 
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Table S7. GSEA analysis using differentially expressed genes in Clec4d+Clec4e+ 
monocytes comparing Post-2 and Pre time points. 

 
 
 
 
 
 
 
 
Table S8. GSEA analysis using differentially expressed genes in Clec4d+Clec4e+ 
monocytes comparing Post-2 and Post-1 time points. 
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Figure S1. Experimental timeline to characterize AAV9-mediated immune 

responses in dual AAV dosed mdx mice.  

A) Schematic timeline to study AAV9-induced immune responses in mdx mice. n=9 

male and n=9 female mice (3 mice per AAV9 vector) dosed at ~1.16 x 1014 vg/kg. 

Created with BioRender.com.  

B) Schematic of AAV vectors used to deliver Cas9-FS, Cas9, and μDYS. The asterisks 

(*) for Cas9-FS indicates a frameshift mutation located near the N-terminus of the Cas9 

coding sequence, generating a pre-mature stop codon. Created with BioRender.com. 

C) Plasma samples were used to assess cytokine responses (Luminex), complement 

levels (ELISAs), and antibody responses via high content protein microarray (HCPM). 

PBMCs were characterized by scRNA-seq. Created with BioRender.com.  

D) Coomassie stained SDS-PAGE of the recombinant AAV9-μDYS, AAV9-Cas9, and 

AAV9-Cas9-FS vectors used in the study. 1.0 x 1012 vg of AAV was loaded per lane. 
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Figure S2. Assessment of anti-AAV2 antibody responses using a high content 

protein microarray (HCPM). 

A-B) anti-AAV2 IgG and IgM responses were measured via high content protein 

microarray (HCPM) from male (n=9) and female (n=8) mdx mice at indicated time 

points. The key indicates the vector that was dosed and the black line represents AAV9-

treated groups combined by time point, which was used for multiple comparison 

statistical analysis. Error bars for all HCPM graphs represent standard deviation. 

Symbols above time points are used to represent statistical significance, in which p < 

0.05, for time points compared to: (#) Pre, (&) Post-1 (2 weeks), ($) Post-1 (4 weeks), 

and (✤) Post-2 (2 weeks). The data and levels of statistical significance between time 

point comparisons are available in Tables S1 and S2. 
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Figure S3. Complement C3 levels in male and female mdx mice and remaining 

cytokine responses in AAV double-dosed mice.  

A) Plasma from mdx mice was evaluated by ELISA for levels of complement C3. Left 

graph shows (n=9 males) and right graph shows n=9 females and n=9 males. C3 graph 

of females only (n=9) is shown in Figure 2A. The key indicates the vector that was 

dosed and the black line represents AAV9-treated groups combined by time point, 

which was used for multiple comparison statistical analysis. Error bars for all graphs 

represent standard deviation. Symbols above time points are used to represent 

statistical significance, in which p < 0.05, for time points compared to (†) Post-2 (5 

hours). The data and levels of statistical significance between time point comparisons 

are available in Tables S3 and S4. 

B) Levels of immunomodulatory analytes measured by Luminex ProcartaPlex, n=9 

males and n=9 females. Symbols above time points are used to represent statistical 

significance, in which p < 0.05, for time points compared to: (#) Pre and (☨) Post-1 (5 

hours). The data and levels of statistical significance between time point comparisons 

are available in Tables S5 and S6. 
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Figure S4. PBMC single-cell classification for AAV9 double-dosed mdx mice. 

A) Uniform Manifold Approximation and Projection (UMAP) of main immune cell types: 

T cells, B cells, NK cells, and Monocytes.  

B) Dot plot of gene expression for canonical immune cell populations. Color is scaled by 

average expression and the dot size is proportional to the percent of cells expressing 

the respective gene. 

C) Uniform Manifold Approximation and Projection (UMAP) color coded by time point 

before and after AAV dosing. Pre (blue), Post-1 (pink) and Post-2 (green). 

D) Bar graph shows the percentage of T cells, B cells, NK cells and monocytes by time 

point. Pre (blue), Post-1 (pink) and Post-2 (green). 
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Figure S5. Differential gene expression among monocyte sub-populations. 

A) Stacked violin plot of FcgRs, complement receptors, TLRs, canonical and non-

canonical NF-kB gene expression in all monocyte sub-populations. 

B) Volcano plots of classical, non-classical and Clec4d+Clec4e+ monocytes showing 

differentially expressed genes between Post-2 (2wk) and Post-1 (2wk). Significantly up- 

and down-regulated genes contain a Log2(Fold Change) > 0.5 or Log2(Fold Change) < 

0.5 and -Log10(p-value) > 2.0. 


