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Chimera Homology Modeling: PDB ID 3KDM (1) was chosen as the homology-modeling
template after NCBI BLAST against the PDB databank (2) of full-length aa sequence of IgG
VH from a patient with IgAN (#1123) indicated 86% identity to that of 3KDM. Chimeric aa
sequences for an IgAN patient’s and a healthy control’s VH CDR3 sequences were made by
using the corresponding VH CDR3 from the patient’s and healthy control’s IgG VH regions
(Supplemental Table 1). PDB ID 3KDM heavy chain was used as a template for homology
modeling of chimeric IgG sequences for IgAN patients and healthy controls. Modeling was
performed using SWISS-MODEL Automatic Modeling Mode online server found at
swissmodel.expasy.org (3-5). Models and structures of 3IET and 3KDM were visualized and
manipulated using PyMOL v1.6 molecular graphics system (www.pymol.org).
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Next-Generation Sequencing on lllumina Platforms: Targeted sequencing was
performed on the lllumina MiSeq using the latest version of the sequencing reagents
and flow cells providing up to 8 Gb of sequence information per flow cell. The PCR
product of VH-3 genes, which was generated using a generic Taq Polymerase with
previously published primers (1), was ligated to the lllumina adaptors. The libraries
were cleaned twice with SPRI beads and quantitated by QPCR using the Kapa kit. The
final libraries were checked on the BioAnalyzer. We performed single end 1x500 bp
sequencing runs to align the cDNA sequences to the reference sequences.

Data assessment: The MiSeq Reporter converted the bcl image files to fastq files. These
raw fastq reads were aligned to the reference genome using BWA version 0.7.12 (2).
The percent frequency of the nucleotides encoding the amino-acid sequence YCA/SR in
the framework 3-CDR3 in the subset of VH3 sequences of two patients with IgAN (1123
and 1139) in first-freeze cell lines and PBMC of 1139 (recalled in 2015) was then
calculated from the aligned reads of these subsets of VH3 sequences. The YCA/SR
amino-acid sequence in the framework 3 was found in a small fraction of all amplified
and sequenced VH3 reads.
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Supplemental Table 1: VH CDR3 sequences used for homology modelling

IgAN Patients’ VH CDR3
VH-1123 | YCSKVCRPWNYRRPYYYGMDVW

VH-1023  |YCSRDLAAFCSGGNCHSVAIDFW
VH-1125  |YCSRDRYYCSGGAFDYW

VH-1139 | YCSRKTSYPPTVGEVRGTSYYYGMDVW
VH-2047 | YCSKTKFKGYSGFHYW

VH-3061 |YCSRDRYGLFDYW

VH-3081 |YCATGDYFGSGTYPIGAFDTW

Healthy Controls’ VH CDR3

VH-3064 |YCARDVNITATEYYFDYW
VH-3066 |YCARDLDLW

VH-3070 |YCASEGHLDYGGNSDAFDIW
VH-8043 |YCARGNDDYFDYW

VH-9017 | YCARVQRYDSTGYYPLGYLDLW
VH-9035 |YCAREWYSYLWDSSYYFDYW

Sequences are from: Suzuki H, Fan R, Zhang Z, Brown R, Hall S, Julian BA, Chatham WW, Suzuki
Y, Wyatt RJ, Moldoveanu Z, Lee JY, Robinson J, Tomana M, Tomino Y, Mestecky J, Novak J:
Aberrantly glycosylated IgA1 in IgA nephropathy patients is recognized by IgG antibodies with
restricted heterogeneity. J Clin Invest 119: 1668-1677, 2009.



Supplemental Figure 1. Overview of chimeric VH CDR3 models for IgAN patients and healthy controls. A: Crystal structure of PDB 3IET, a mouse monoclonal
antibody against Tn antigen (green) with S3 (red) in VH CDR3 (orange). B: Crystal structure of PDB 3KDM, a human monoclonal antibody against testosterone
with A3 (red) in VH CDR3 (orange), was used for chimeric homology modeling of the template and backbone (orange CDR3 loop replaced with modeled CDR3
loops in chimeric models). C: Overlay of chimeric models of VH CDR3 of IgG from seven IgAN patients (each VH CDR3 sequence colored differently for clarity)
using sequences from Supplemental Table 1. Five of seven IgAN patient models demonstrated inclusion of additional B-sheet of which all had S3 (red) in VH
CDR3. Of the two models that lacked a B-sheet (patients #3061 and #3081), one did not have S3 but instead had T4 (red) and has been shown to have weaker
binding to Gd-IgA1 (Suzuki et al., J Clin Invest 119: 1668-1677, 2009). All models demonstrated increased polar contacts across the CDR3 stem structure.
D: Overlay of chimeric models of VH CDR3 of IgGs from six healthy controls (each VH CDR3 sequence colored differently for clarity) using sequences from
Supplemental Table 1. All sequences contain A3 (red). No increased polar contact or introduction of B-sheets was observed.
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Supplemental Figure 2. Sequence logos of the nucleotides representing the YCS,R sequence in VH-3
CDR3. The size of the nucleotide is representative of the frequency of the nucleotide sequenced at
that position. VH-3 and IgG-C primers were used to amplify VH-3 genes using cDNA from: A. first-
freeze cells from patient with IgAN 1123; B. first freeze-cells from patient with IgAN 1139; and C.
PBMC from patient with IgAN 1139 recalled in 2015. Next-Generation Sequencing pilot data showed
that cDNA sequences corresponding to the VH-3 CDR3 region with YCSR sequence have a majority of
the nucleotides encoding S (nucleotides TCC or TCG) instead of the germline-sequence-encoded A
(nucleotides GCG) in the early clones of EBV-immortalized cells (“first freeze”) of two patients with
IgAN (1123 and 1139) as well as in primary cells (PBMC) of a recalled patient with IgAN (1139). For
PBMC of patient with IgAN 1139, when we compared frequency of amino-acid sequence C(X)
encoded in all productive framework 3-CDR3 sequences of VH-3, CS was encoded in 1.2% of VH-3
sequences whereas CA was encoded in 74% of VH-3 and 92% of IGHV3-21 sequences, supporting the
conclusion that CA amino-acid sequence is germline-encoded. Together, these data indicate that S; in
YCS;R amino-acid sequence in VH CDR3 is not an artifact of EBV immortalization but occurs naturally.
Analysis of 1gG from serum of a patient with IgAN 1139 by high-resolution mass spectrometry further
supported this conclusion (data not shown).



