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Figure 1. Significant reductions in the number of plasma cells in the spleen and
bone marrow were observed in the absence of DOK3. Each dot in the figure
represents one plasma cell detected.

Scientists from A*STAR's Bioprocessing Technology Institute (BTI)
have uncovered the crucial role of two signalling molecules, DOK3 and
SHP1, in the development and production of plasma cells. These
discoveries, published in two prestigious journals PNAS and Nature
Communications, advance the understanding of plasma cells and the
antibody response, and may lead to optimisation of vaccine development
and improved treatment for patients with autoimmune diseases such as
lupus and tumours such as multiple myeloma[1].
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While they exist in small populations in humans, the large amounts of
antibodies secreted by plasma cells make them key to the body's immune
system and its ability to defend itself against pathogens, such as bacteria
and viruses. Proper maintenance of a pool of plasma cells is also critical
for the establishment of lifelong immunity elicited by vaccination.

Dysregulation of plasma cell production and maintenance could lead to 
autoimmune diseases and multiple myeloma. Autoimmune diseases
occur when the immune system does not distinguish between healthy
tissue and antigens, which are found in pathogens. This results in
expansion of plasma cells which produce excessive amounts of
antibodies leading to destruction of one's own healthy tissue. The
discoveries by scientists in BTI's Immunology Group have improved
understanding of the mechanism by which plasma cells are developed
from a major class of white blood cells called B cells.

For the first time, the molecule DOK3 was found to play an important
role in formation of plasma cells. While calcium signalling typically
controls a wide range of cellular processes that allow cells to adapt to
changing environments, it was found to inhibit the expression of the 
membrane proteins essential for plasma cell formation. These membrane
proteins include PDL1 and PDL2, and represent some of the key targets
for the development of immunotherapy by pharmaceutical companies.
DOK3 was able to promote the production of plasma cells by reducing
the effects of calcium signalling on these membrane proteins. The
absence of DOK3 would thus result in defective plasma cell formation.

In another study, BTI scientists discovered the importance of SHP1
signalling to the long term survival of plasma cells. While the molecule
SHP1 has a proven role in prevention of autoimmune diseases, it was
found that the absence of SHP1 would result in the failure of plasma
cells to migrate from the spleen where they are generated to the bone
marrow, a survival niche where they are able to survive for much longer
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periods. This could result in a reduction of the body's immune response
and thus, an increased susceptibility to infections and diseases. The
scientists in this study also successfully rectified the defective immune
response caused by an absence of SHP1 by applying antibody injections,
which might advance the development of therapeutics. On the other
hand, targeting SHP1 might be a strategy to treat multiple myeloma
where the accumulation of cancerous plasma cells in the bone marrow
survival niches is undesirable.

Findings hold potential for improved treatment

The discovery of these new targets for modulating the antibody response
allows the development of novel therapeutic strategies for patients with
autoimmune diseases and cancer.Understanding the mechanism that
governs plasma cell differentiation is also critical for the optimal design
of vaccines and adjuvants, which are added to vaccines to boost the
body's immune response.

Prof Lam Kong Peng, Executive Director of BTI, said, "These findings
allow better understanding of plasma cells and their role in the immune
system. The identification of these targets not only paves the way for
development of therapeutics for those with autoimmune diseases and 
multiple myeloma, but also impacts the development of immunological
agents for combating infections."

  More information: "Shp1 signalling is required to establish the long-
lived bone marrow plasma cell pool." Yan-Feng Li, Shengli Xu, Xijun
Ou, Kong-Peng Lam. Nature Communications 5, Article number: 4273 
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Xijun Ou, Shengli Xu, Yan-Feng Li, and Kong-Peng Lam. Adaptor
protein DOK3 promotes plasma cell differentiation by regulating the
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