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Abstract

Immunoglobulin A nephropathy (IgAN) is an autoimmune disease characterized by abnormal IgA deposition in glo-
merulus. Current diagnosis of IgAN still depends on renal biopsy, an invasive method that might increase the risk

of clinical outcomes. Therefore, we aimed to explore the characteristics of T cell repertoire in IgAN from peripheral
blood samples for identifying innovative diagnostic biomarkers. Herein, we included 8 IgAN patients, 25 non-IgAN
patients, and 10 healthy controls in the study. A high-throughput immune repertoire sequencing was conducted

to investigate the T-cell receptor beta-chain (TCRP) repertoire of peripheral blood. Characteristics of TCR{3 repertoire
were assessed for these three distinct groups. A reduced TCR@ repertoire diversity was observed in IgAN patients
compared to non-IgAN and healthy individuals. A skewed distribution toward shorter TCRB complementarity deter-
mining region (CDR3) length was found in non-IgAN relative to IgAN patients. In addition, the differences in usages
of five TRBV genes (TRBV5-4, TRBV6-4, TRBV'12-1, TRBV16, and TRBV21-1) were identified between IgAN, non-IgAN,

and healthy subjects. Of note, the TRBV6-4 gene, which is associated with mucosal-associated invariant T (MAIT) cells,
exhibited higher usage in IgAN patients, suggesting potential importance of MAIT cells in IgAN. In short, our findings
supported TCR repertoire characteristics as potential biomarkers for IgAN diagnosis.
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To the editor,

Immunoglobulin A nephropathy (IgAN) is an auto-
immune kidney disease caused by the deposition of
abnormal immunoglobulin A (IgA) in renal tissues.
It is the most common cause of primary glomerulo-
nephritis worldwide, resulting in progression to end-
stage renal disease (ESRD) in 30—40% of IgAN patients
within 20-30 years [1]. Currently, renal biopsy as an
invasive procedure remains the gold standard for
a definitive diagnosis of IgAN [2]. There is thus an
urgent need to explore novel strategies to detect [IgAN.

Previous studies have highlighted the importance of
T-cell profiles in IgAN [3-7]. However, more studies are
still needed to determine whether TCR repertoire char-
acteristics can be utilized as potential biomarkers for
IgAN. Herein, we collected peripheral blood samples and
conducted a TCR repertoire sequencing analysis to com-
pare TCR beta-chain (TCRp) repertoire among 8 IgAN
patients, 25 non-IgAN patients (10 and 15 with diabetic
nephropathy and hypertensive nephropathy, respec-
tively), and 10 healthy individuals (Fig. 1A, Table 1, and
Table S1).

For TCRp repertoire diversity, no significant differ-
ence between IgAN, non-IgAN, and healthy group
was observed. However, we noted that the distribu-
tion of the diversity index in IgAN patients was slightly
lower than that in non-IgAN patients and in healthy
individuals (Fig. 1B). The analysis of TCRp repertoire
space indicated that IgAN patients tended to exhibit
higher proportion of hyperexpanded clone size than
non-IgAN patients and healthy individuals, suggest-
ing a clonal expansion within TCRp repertoire in IgAN
patients (Figure S1). These results are consistent with
previous findings that observed a non-significant but
mild decrease in the Shannon index of peripheral TCRf
repertoire in IgAN patients relative to healthy individu-
als [7].

By comparing CDR3 length distribution of TCRf
repertoire, we further noticed a tendency toward a
higher usage of short CDR3 lengths in non-IgAN

(See figure on next page.)
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patients (Figure S2A). Indeed, the analysis of mean
CDR3 length revealed that non-IgAN patients had
lower means of CDR3 lengths than IgAN patients
(Fig. 1C). Our results highlighted a potential diver-
gence in CDR3 lengths of TCRp repertoire between
IgAN and non-IgAN patients. By contrast, no differ-
ence in CDR3 length distribution and usage between
IgAN patients and healthy individuals was found. Sim-
ilar result was reported by a previous study [6]. How-
ever, another large cohort study showed a significant
bias toward shorter CDR3 lengths in IgAN patients
compared to healthy controls, nicely suggesting a sig-
nificant role of CDR3 length distribution between
IgAN and healthy subjects [7].

In TCR gene usage analysis, although no significant
difference in overall TRBV and TRBJ usages between
IgAN, non-IgAN, and healthy group was observed (Fig-
ure S2B and S2C), we found that TRBV5-4, TRBV6-4,
TRBV12-1, TRBV16, and TRBV21-1 exhibited statistical
differences in gene usage between IgAN, non-IgAN, and
healthy subjects. (Figure S3). Importantly, the usages of
TRBV6-4, TRBV12-1, and TRBV21-1 in IgAN patients
were significantly higher than those in healthy individu-
als and/or in non-IgAN patients (Fig. 1D). Furthermore,
the higher usage of TRBV6-4 in IgAN patients implied
that mucosal-associated invariant T (MAIT) cells,
which are characterized by invariant TCRa associated
with VB2 and VP13 chains (TRBV6 and TRBV20) and
have been known to be involved in glomerulonephritis,
may participate in the pathogenesis and/or develop-
ment of IgAN [8, 9].

In summary, we performed TCR repertoire sequencing
for IgAN patients, non-IgAN patients, and healthy controls.
Our results regarding TCRp repertoire diversity and CDR3
length distribution in IgAN patients relative to healthy
individuals are consistent with existing findings from pre-
vious studies. Importantly, we identified the difference in
CDR3 length distribution between IgAN and non-IgAN
patients and reported a higher usage of MAIT-associated
gene TRBV6-4 in IgAN patients. Additionally, we recognize

Fig. 1 Comparison of T-cell receptor beta-chain (TCR) repertoire between IgAN, non-IgAN, and healthy group. A Flow diagram of sample
collection and TCR sequencing (TCR-seq) analysis. B The Shannon index shown in IgAN (red), non-IgAN (green), and healthy (blue) subjects.
Differences in the repertoire diversity index were calculated by the Kruskal-Wallis test (among three groups) and the Wilcoxon rank sum test
(between any two of groups). C Mean CDR3 length of TCR@ repertoire shown in IgAN (red), non-IgAN (green), and healthy (blue) subjects.
Differences in means CDR3 length were examined by the Kruskal-Wallis test (among three groups) and the Wilcoxon rank sum test (between
any two of groups). D Gene usages of TRBV5-4, TRBV6-4, TRBV12-1, TRBV16, and TRBV21-1 shown in IgAN (red), non-IgAN (green), and healthy
(blue) subjects. Differences in gene usage were calculated by the Wilcoxon rank sum test. P-value < 0.05 was considered statistically significant
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Table 1 Baseline characteristics of IgAN patients, non-IgAN patients, and healthy controls
IgAN Non-IgAN Healthy P-value Adjusted
(n=8) (n=25) (n=10) p-value”
Sex (female/male) 3/5 8/17 5/5 0.6093 1.0000
Age (mean) 475 58.5 549 0.0945 0.3781
Diabetic nephropathy - 10 - - -
Hypertensive nephropathy - 15 - - -
eGFR (mean, mL/min/1.73m?) 55.2 512 98.8 0.000166 0.000663
UPCR (mean, g/day) 1.09 145 0.07 0.1136 04546

Abbreviation: eGFR estimated glomerular filtration rate, UPCR urine protein/creatinine ratio

" P-value was adjusted by Bonferroni correction

the limitations of our study as follows: (1) The sample size
in IgAN group was relatively small that might reduce the
statistical power and increase the variation of the analysis.
(2) Other types of non-IgA glomerulonephritis, such as
membranous nephropathy and lupus nephritis, were not
included for the comparison to IgAN. Nonetheless, on the
basis of these findings, the characteristics of TCRp reper-
toire is suggested with potential to diagnose IgAN.
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