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Abstract
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Pemphigus is an autoimmune skin disease caused by autoantibodies against desmoglein (Dsg),
an adhesion molecule between epidermal keratinocytes. Since anti-CD20 monoclonal antibody
therapy is used effectively in the treatment of pemphigus, autoreactive B cells have been
considered important in the pathogenesis. The characteristics of autoimmune B cells have been
reported in various publications, but their gene expression has not been reported. In this study, we
succeeded in isolating Dsg-specific B cells from the peripheral blood of patients with pemphigus
and analyzed their gene expression using single-cell RNA sequencing technology.

Mononuclear cells were isolated from the peripheral blood (PBMCs) of pemphigus patients, and
Dsg-specific B cells were isolated from the fraction of memory B cells by flow cytometry. In one
case, we were able to isolate Dsg-specific B cell before and after treatment. cDNA amplification
from each isolated B cell, library preparation, and sequencing analysis were performed with
SMART-Seq HT kit (Takara), Nextera XT DNA Library prep kit (illumina), and Novaseq6000
(ilumina). From 3 pemphigus patients, we obtained RNA sequencing data for 92 Dsg-specific B
cells and 115 non-specific B cells. Of the 10518 genes detected, 253 were differently expressed
genes (DEGs), which were associated with changes in pathways related to lymphocyte migration
and metabolism. In addition, pre- and post-treatment comparisons showed that pathways involved
in B cell differentiation and antibody production were suppressed, reflecting the clinical course of
the disease.

Pemphigus is one of the diseases in which autoantibodies and pathology are most clearly linked,
making it a useful model for the analysis of autoimmune B cells. Our approach not only detected
autoimmune B cell-specific gene expression, but also made it possible to detect genes that vary
with treatment course. This method is expected to be used to discover new therapeutic targets and
to be applied to other diseases in the future.
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Single—cell transcriptome analysis of autoreactive B cells from pemphigus patients

1. HIREBRFROBE

XEEIL. REMBEEOEES FTHEITAEI LAY (Dsg) IR T 5B EREICEITELSBECREMEERETHD, BE
PR FIEICBEHRELTEY. It CD20 ik ERRRMIZETHEM L, BEERIGHE B N FEEICEZEELEZAON TS, BER
&4 B MBI OVWTIE. SINETEDOLNNTHRITARRI BRI THRESNTELN., TOEGFRBICOVTIEHRESNT
WEW, SEIFELIL, BARMATIZEEL-EAHZ Dsg EAZHAND LT, XAFEEDORMEMA S Dsg 452/ B Ml ZEH BT
BIEIZHTIL, T )Lt RNA O—H 2R OEfERWT, TOEGFREENZIT o1z,

BAMIZIT. BEEZBREFERIERT ARAEEEEDOREMASEREK (PBMC) 5 BL., 7O0—9 A AR —TEEIE B #ilAD
SEMDS Dsg 5 EM B MIfZHBELIz, £z, a2 MO—LELTIHEFEMN B MBLRI—BFHNSEB LI, 16 TIXAEREAERRE
D Dsg HEM B AL EB T AN TE -, TNEFNEELT- B #IfaHM 5. SMART-Seq HT kit (Takara) T cDNA &1L . Nextera
XT DNA Library prep kit (illumina) T54 J5')—4ERXL . Novaseq6000 (illumina) T —45 > AR EITo1=. S HIDORAEFEEEIS. 92
D Dsg 45 E 1 B #ifaL 115 OIEHFEM B HIFZD RNA O —7 U R T—3% 1T, RHEINT- 10518 B F D5, 253 ARIREHE
{ZF(DEGs)THY ., U/ ERDEE P H IR H DR IBERARL T =, FIAEAIROLLE TIL., B MO ML ORI ELIZED
HRBENMNFIESNTEY., BRZAZE LTV,

KAEIL. BCHRARSFESABRIEV OV TWSKREND—D2ThHY . BCREMN B HBEOETICERLGETILTHS, SEDT
TO—FId. BEREN B MR ENMEGFRRERBL-FH T CBEICE S TEEFT 2 EEFOBRBEAIAEEL, §#C
DFFEEANBETH-ABRENDOEROIVERE~DRANAFINS,
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Pemphigus is an autoimmune skin disease caused by autoantibodies against desmoglein (Dsg), an adhesion molecule between
epidermal keratinocytes. Since anti-CD20 monoclonal antibody therapy is used effectively in the treatment of pemphigus,
autoreactive B cells have been considered important in the pathogenesis. The characteristics of autoimmune B cells have been
reported in various publications, but their gene expression has not been reported. In this study, we succeeded in isolating Dsg—
specific B cells from the peripheral blood of patients with pemphigus and analyzed their gene expression using single—cell RNA
sequencing technology.

Mononuclear cells were isolated from the peripheral blood (PBMCs) of pemphigus patients, and Dsg—specific B cells were isolated
from the fraction of memory B cells by flow cytometry. In one case, we were able to isolate Dsg—specific B cell before and after
treatment. cDNA amplification from each isolated B cell, library preparation, and sequencing analysis were performed with SMART—
Seq HT kit (Takara), Nextera XT DNA Library prep kit (illumina), and Novaseq6000 (illumina). From 3 pemphigus patients, we obtained
RNA sequencing data for 92 Dsg—specific B cells and 115 non—specific B cells. Of the 10518 genes detected, 253 were differently
expressed genes (DEGs), which were associated with changes in pathways related to lymphocyte migration and metabolism. In
addition, pre— and post—treatment comparisons showed that pathways involved in B cell differentiation and antibody production were
suppressed, reflecting the clinical course of the disease.

Pemphigus is one of the diseases in which autoantibodies and pathology are most clearly linked, making it a useful model for the
analysis of autoimmune B cells. Our approach not only detected autoimmune B cell-specific gene expression, but also made it
possible to detect genes that vary with treatment course. This method is expected to be used to discover new therapeutic targets
and to be applied to other diseases in the future.
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