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A new technology for high-throughput NGS-based antibody repertoire analysis

B cells play a significant role in an adaptive immune system
by producing antibody capable of reacting with huge variety of
foreign antigens. The antibody gene is primarily generated by
gene rearrangement and subsequently acquires increased affini-
ty to antigen by somatic hypermutation (SHM). Class switch
recombination (CSR) generates several antibody isotypes or
subclasses with different functional properties.

Next-generation sequencing (NGS) technologies have been
remarkably advanced in recent years. By using the NGS, we
have developed a new high-throughput sequencing method to
identify all immunoglobulin (Ig) isotype and subclass genes in
human and mouse. This method is based on an adaptor-ligation
PCR and therefore allows us to amplify all Ig genes with high
levels of SHMs without any bias by addition of adaptor primer to
5'-terminal of dsDNA. Following data acquisition, the CSR and
the SHM levels are easily evaluated in respective isotypes and
subclasses by bioinformatics analysis.
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In this section, I’ d like to show a representative result of
comprehensive antibody repertoire in healthy individuals. The
gene usage of V and J regions and diversity were similar
among isotypes or subclasses (IgM, IgD, IgG3, IgG1, IgG2,
IgG4, IgA1 IgE, and IgA2). Interestingly, clonal sequences
were frequently shared among multiple Ig subclasses, especial-
ly, between IgG1 and IgG2 or IgA1 and IgA2. The frequency of
SHM varied among the Ig subclasses. These results gave us an
interesting insight into the development and the maturation of
B cells.

This highly reliable NGS-based analysis will provide us signif-
icant information on in-depth antibody repertoire in healthy
and disease conditions. The application of new technology will
contribute to understanding mechanisms underlying protective
immunity, pathogenesis of autoantibody and vaccine immuno-
genicity in studies on B cell immunology, dermatology, and
oncoimmunology.
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Clinical and Research Application of T cell receptor repertoire analysis

T cell is a type of lymphocyte that plays an essential role in
cellular adaptive immune system. There are several subsets of T
cells, which each have a different function in immunological
response: briefly, CD4+ helper T cells assist the other immune
cells in being maturated and activated, CD8+ cytotoxic T cells
bind to and kill virus-infected cells and cancer cells, and CD4+
regulatory T cells act to maintain and inactivate T cell-related
immunity. All these processes are initiated by recognizing
“non-self” targets through the presentation of peptide antigens
on T cell receptor (TCR) expressing on the surface of T cell. TCR
is composed of two different protein, mainly alpha and beta
chains. To acquire huge diversity of TCR (~10%®) for recognizing
all sorts of antigens, TCR a- and B-chains have highly variable
extracellular domain generated from genetic recombination of
DNA encoding TCR fragments in individual somatic T cells.

Recently, the technology of next generation sequencing(NGS)
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has been remarkably emerged. A newly developed NGS-based
TCR repertoire analysis has opened the way to comprehensive-
ly analyze not only the clonality and diversity of TCR but also
expression quantification and antigen-specificity of TCR. This
technology allows us to molecularly and genetically investigate
abnormalities of T cells, including neoplastic proliferation, sub-
set-imbalance and autoimmunity, which may occur various dis-
orders. Such TCR-based profile analysis in the field of derma-
tology has been limited, although T cell infiltrations are fre-
quently observed in skin inflammatory and allergic disorders.

We are now trying to utilize this novel technique to analyze
the profile of T cells, which are infiltrated in several skin diseas-
es and differentiated from patient-specific induced pluripotent
stem cells (iPSCs). In this session, I would like to present our
clinical and research applications of NSG-based TCR repertoire
analysis.
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