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Tissue or type 2 transglutaminase (TG2, EC 2.3.2.13)
has been implicated in

multiple disease states, including autoimmune disease
(SLE, celiac disease) ; Cancers

(Breast cancer and prostate cancer) » neurodegenerated
disease (Alzheimer’ s disease,



Huntingtion’ s disease) and Renal disease. It is a
multifunctional enzyme belonging

to the transglutaminase family. It catalyses Ca2+
dependent reaction and results in the
post-translational modification of proteins at the
level of glutamine and lysine residues.

[t acts as a GIP-binding protein (Gfikh) in
transmembrane signaling and a cell surface

adhesion mediator as well. Recently, we found TG2
might contribute to apoptosis by

acting as a Ca2+ sensor in the mitochondria to
amplify ER-Derived Ca2+ signal via

cross-linking RAPIGDSI. We also found that Retinoids
produced by macrophages

engulfing apoptotic cells contribute to the
appearance of TG2 in apoptotic thymocytes.

These results indicated a more general role of TGZ in
the regulation of Calcium

homeostasis, efferocytosis and the pathogenesis in
autoimmune diseases. We will

further to study the role of TGZ and RAP1GDSI1 in
inflammation process and

cytokine production. Since i1t has been reported that
the association of Aryl

hydrocarbon receptor (Ahr) and pathogenesis of
diseases, including Rheumatoid

arthritis (RA) and lung cancer, we will investigate
the relationship between Ahr, TG2

and RAPIGDS] in autoimmune disease and other
arthritis such as gout and

osteoarthritis (0A).

type 2 transglutaminase ; autoimmune disease ; Aryl
hydrocarbon receptor ; Rheumatoid arthritis; gout ;
osteoarthritis
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Type 2 transglutaminase (TG2) is a multifunctional protein, which catalyzes
Ca’*-dependent protein modifications, acts asa G pr otein in transmembrane signaling
and as a cell surface adhesion mediator. Tg2 has been proven to colocalize with
mitochondria and involves apoptosis, but how it affects Ca?" in mitochondria during
apoptosis is unknown. The purpose of the study was to investigate the role of TG2 in
apoptosis of T cell and macrophage of efferocytosis.

TG2 expression was up-regulated in the synovium tissue and SFM Cs from patient
with GA. Thelevel of IL-1B, TNF-a, TGF-1 and TG2 were consistently increased in
MSU crystals-stimulated RAW 264.7 cells. The absence of TG2 resulted in increased
IL-1B and TNF-a but reduced TGF-B1 production in MSU crystal -stimulated
RAW264.7 and TG2 null MEF cells. TG2 isneeded for the production of TGF-f1. On
the contrary, TG2 overexpression dramatically suppressed IL -1f3 and TNF-a but
significantly enhanced TGF-B1. Meanwhile, MSU crystals induced phosphorylation
of JAK2 was decreased in TG2 overexpression cells and TG2 knockout caused
overactivation of JAK2. While studying the impact of MTA1 statuson MSU
crystal-induced inflammation, we found that si-MTA1 impairs the basal as well asthe
MSU crystal-induced expression of TG2 and TGF-f1 but increased IL-1f3 and TNF-a.
In contrast, recombinant TG2 reversed the effect of MTA1 knockdown on MSU
crystal-induced inflammation.

Jurkat cells were transfected with human wild type TG2 (wtTG2) and mutant TG2
(TG2C277S), which is the cross-linking mutant by replacement of catalytic Cys*’ by
Ser in a doxycycline (Dox) inducible Tet-on system (JK-Tet-On cells). These data
revealed that both overexpression of wtTG2 and mutant TG2 in Jurkat c ells could
induced T cell apoptosis. Because overexpression of wtTG2 induced more cell death
than that of mutant TG2, the transamidation activity of TG2 may play a role in
TG2-induced apoptosis. Overexpression of TG2 colocalizes with mitochondria and
induces apoptosis with mitochondrial calcium accumulation.

To research macrophage engulfing apoptotic cells, we construct full length
human TG2 DNA which was transfect into RAW264.7 to expression. This system can
stable expressed TG2 protein with mifepristone. We don’t know whether TG2 can
enhance or inhibit capacity of phagocytosis. In previous data, overexpression of TG2

3



can facilitate apoptotic cells engulfment. In cytokine analysis, macrophage after the
ingestion of apoptotic cells can release IL-1f ~ IL-6 ~ 11-10 ~ SOCS3 and TNF-a
secretion. When TG2/RAW?264.7 were pretreated with apoptotic cells, the cytokines
which involved TGF-B ~ SOCS3 were decreased. To localization of TG2, TG2 is
localized predominantly in the cytoplasm by immunology fluorescence ass ay.
Apoptotic cells were added into overexpression of TG2 which migrated from cytosol

into extracellular site.

Key word: Type Il transglutaminase, autoimmune disease, apoptosis and

phagycytosis
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Clearance of apoptotic cells, termed "efferocytosis", is the mechanism required
to prevent secondary necrosis and release of proinflammatory cytokines.
Defective efferocytosis is cumulatively regarded as one of mechanisms in the
development of autoimmune and chronic inflammatory diseases. Our previous
finding showed that ethanolic extract from Glycine tomentella Hayata (GTH) can
enhance mouse macrophage RAW264. 7 efferocytosis (clearance of apoptotic cells).
We have demonstrated that the major components of GTH are daidzein, catechin,
epicatechin and naringin. Here, we explore the potential of each component in
modulating efferocytic capability. For this, RAW264.7 cells were cultured with
CFDA-stained apoptotic cells and assayed by flow cytometry. We found that
daidzein is the main component of GTH, and i1t can enhance RAW264. 7 efferocytosis
dose-dependently. Moreover, the enhancive effect of daidzein on macrophage
efferocytic capability is accompanied by increased transglutaminase 2 (TG2) at
both mRNA and protein levels. TG2 knockdown attenuated daidzein increased

macrophage efferocytic capability. After treatment with daidzein, increased
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phosphorylation was observed in Erk, but not in p38 and JNK. Finally, we report
that after daidzein treatment, Racl activity was markedly increased and the
mitochondrial membrane potential was decreased, which may contribute to
efferocytosis. Taken together, these data suggest that enhancement of macrophage
efferocytic capability by daidzein treatment was mainly through up -regulation
of TG2 expression and Racl activity. Daidzein may have the therapeutical

potential in the treatment of inflammatory diseases.
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