
Supplementary Figure 1. PV mAbs do not demonstrate Hep 2 polyreactivity. 

SM and GL mAbs were tested for reactivity to Hep2 cells by immunofluorescence (a) and 

ELISA (b) at a concentration of 2-5 ug/mL. Negative (Neg.) and positive (Pos.) controls (Ctl.) 

from commercial kits are displayed and were developed with anti- human immunoglobulin 

conjugated antibodies. Sec. only indicates staining of cells with anti-hemagglutinin conjugated 

antibody only. Scale bar, 20 μM. Data are representative of 1-2 experiments tested at multiple 

concentrations. 

 

 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Supplementary Figure 2. Determinants of Dsg3 autoreactivity are predominantly encoded 

within the heavy chain. (a) F706 somatically mutated (SM) binds Dsg3 while F706 germline-

reverted (GL) does not. Reversion of mutations in only the heavy chain (F706 LC SM/HC GL) 

does not bind Dsg3, whereas reversion of mutations in the light chain maintains Dsg3 

autoreactivity (F706 LC GL/HC SM). (b) Reversion of somatic mutations in F779 indicates that 

the loss of mutations in the heavy chain affects relative binding affinity more than loss of 

mutations in the light chain. (D31)2/29, a previously characterized pathogenic scFv mAb, retains 

binding to (c) Dsg3 and (d) Dsg1 if mutations in the light chain, but not heavy chain, are reverted 

to their germline sequences. (e) Mutation of only acidic amino acid residues in the 4.2 HC CDRs 

(4.2 SM HC D→N) abolished Dsg3 binding by ELISA, whereas mutation of acidic amino acid 

residues in the LC CDRs did not significantly affect Dsg3 binding (4.2 SM LC D/E→N/Q). 

Errors bars indicate s.e.m. Data are representative of 3 experiments. 



 

Supplementary Figure 3.  Surface plasmon resonance curves for anti-Dsg3 mAbs (a-g). For most 

mAbs, the kinetic data conformed to a 1:1 Langmuir binding model. (D31)2/29 only fit a 

conformational change model. Some mAbs (such as 3.2GL) that have high chi-squared values or 

significant bulk change added to the fit may interact with Dsg3 in a more complex fashion than the 

1:1 model shown (conformational change or heterogeneous ligand models did not improve the fit). 

Data are representative of 1-2 independent experiments, each testing multiple antibody 

concentrations. 



 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Supplementary Figure 4. VH1-46 is the closest human homolog of mouse VH1-53, used by the 

pathogenic mouse anti-Dsg3 mAb AK23.  Homology between human VH1-46 and murine VH1-53 

germline sequences and AK23 mAb sequence is shown; red=negatively charged, green=positively charged, 

blue=hydrophobic, black=hydrophilic. CDR1 sequence is boxed in blue; CDR2 sequence is boxed in green. 

Asterisks indicate replacement mutations occurring in AK23 relative to the VH1-53 germline sequence; 

only one replacement mutation is observed in the CDRs. 



 
 
 
 

Supplementary Table 1. CDR sequences of anti-Dsg3 somatically mutated (SM), germline-reverted (GL), and point-mutated mAbs.



 

 

 

 

 

 

Supplementary Table 2.  3.2 epitope specificity for EC1 and EC3 is predominantly determined by 

the heavy chain.  Epitope mapping of a second mAb that utilizes the identical heavy chain as 3.2, but 

paired with a different light chain. Data are representative of 2 independent experiments.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 CDR1 CDR2 CDR3 V gene J gene EC1 EC2 EC3 EC4 EC5 

3.2 LC 1 SSDIGRYNF EIY SSYVGNNDLV IGLV2-8*01 IGLJ7*01 X 
 

X 
  

3.2 LC 2 SSDVGRYDL EVT CSYAGRYTLL IGLV2-23*01 IGLJ3*01 X 
 

X 
  



Supplementary Table 3. BASELINe test of significance for antigen-driven selection. Negative 

and positive selection are indicated by – and + symbols before the p values. BASELINe sigma 

value is a measure of the strength of negative or positive selection and allows comparison of 

selection strength between different Abs. VH1-46 mAbs do not show statistically significant 

evidence of positive antigen-driven selection in the CDRs, although two VH1-46 mAbs 

demonstrate significant evidence of negative selection against replacement mutations in the 

FWRs (p<0.05, highlighted in dark gray). Multiple other clonal lineages also demonstrate 

statistically significant evidence of negative selection against replacement mutations in the 

FWRs. VH1-69 clonal lineage 1 demonstrates statistically significant evidence of positive 

antigen-driven selection in the CDRs. Increasing sigma values within the VH1-69 clonal lineage 

2 CDRs, with a trend toward significance (0.05<p<0.1, highlighted in light gray), suggest the 

presence of increasing antigen-driven positive selection pressure on these clones. Statistical 

significance is determined by a binomial test. 



 

Supplementary Table 4. VH1-46 single nucleotide variants (SNVs). 35 previously reported 

VH1-46 SNVs (http://www.ncbi.nlm.nih.gov/variation/tools/1000genomes) are shown, along 

with observed minor allele frequency, the majority codon sequence (observed in the ancestral 

VH1-46 allele *01), the variant sequence, and whether the nucleotide variant is silent or non-

silent in regard to the amino acid sequence. CDR1 residues are boxed in blue; CDR2 residues are 

boxed in green. None of the CDR1-2 SNVs were identified in our 4 PV patients, suggesting that 

VH1-46 polymorphisms likely did not contribute to PV susceptibility in these patients. 

 

 

 

 

 

 

http://www.ncbi.nlm.nih.gov/variation/tools/1000genomes


Supplementary Methods 

 

3’ Light Chain scFv Long Linker Primer Sequences 

 

3.2  

5’-

CTCTCTAGAGGAACCACCGCCGAGGACGGTCAGCTGGGTGCCTCCGCCAAAGACCAAATCGT

TGTTGCCCACATAGGAACTGCAGTAATAATCAGCCTCATC 

 

4.2  

5’- 

CTCTCTAGAGGAACCACCACCTAGGACGGTCAGCTTGGTCCCTCCGCCGAACACCCAATTGTT

GCTGCCTGCATATGAGCTGCAGTAATAATCAGCCTC 

 

PVE4-8  

5’- 

CTCTCTAGAGGAACCACCACCTAGGACGGTCACCTTGGTGCCTCCGCCGAATACGAGATTGTT

GCTGCCTGCATATGAGCTGCAGTAATAATCAGCCTC 

 

F706  

5’- 

CTCTCTAGAGGAACCACCGCCTTTGATTTCCACCTTGGTCCCTTGGCCGAACGTCCAAGGGAA

ATCTGTAGATTGCGTGCAGTAATAAACCCCGACATC 

 

F779  

5’- 

CTCTCTAGAGGAACCACCGCCTTTGATCTCCAGCTTGGTCCCCTGGCCAAAAGTGTACGGAAA

TTCTGTAGCTTGCATGCAGTAATAAACCCCGACATC 

 

(D31)2/29 

CTCTCTAGAGGAACCACCGCCTAGGACGGTCACCTTGGTCCCTCCGCCGAACACCGCAGTGCT

GCTGTCCCACGCCTGACAGTAATAGTCAGCCTCATC 

 


