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1) The role of Thioredoxinl (TRX) and Thioredoxin2 (TRX2) : (M. Kobayashi-Miura, M.
Mochizuki, M. Onishi, H. Masutani, and J. Yodoi)

Thioredoxin is an oxidreductase and an essential component of redox regulation. TRX is
protective against intracellular hydrogen peroxide in collaboration with a family of TRX dependent
peroxidase, peroxiredoxin. TRX overexpression was often shown in some cancer cells, tissues, and
virus infected cells. TRX transgenic mice display resistance against various oxidative
stress-associated diseases. Homozygous targeted mutants of TRX die shortly after implantation.
When preimplantation embryos were placed in culture, the inner cell mass cells of the homozygous
embryos failed to proliferate. TRX seemed to be an essential gene for cell survival. However
little has been known about the role of TRX, thus we investigated the physiological role of TRX
using siRNA. TRX knock down induced cell growth arrest, while TRX knock down enhanced
oxidative-induced cell death. These results suggest that TRX seems to regulate cell survival and
cell death.

TRX2 is a small redox protein containing the thioredoxin-active site, and located in
mitochondria. We showed that disruption of TRX2 results in apoptosis in chicken DT40 cells, and
TRX2 maintains the mitochondrial outer membrane permeabilization, and the Bcl-xL protein level

in a redox active site cystein-independent manner.

2) The analysis of Thioredoxin Binding Protein-2 (TBP-2): (E. Yoshihara, S. Masaki, H.
Suwa, A. Son, T. Yoshida, J. Yodoi, and H.Masutani)

TBP-2 is identical to vitamin D3 up-regulated protein-1 (VDUP-1) and also referred as TRX
interacting protein (Txnip). TBP-2 has an arrestin-like domain and showed remote homology to
beta-arrestin, a scaffold regulatory protein for G-protein coupled receptor signaling. There are three
highly homologous genes of TBP-2/VDUP1 in humans. TBP-2 interacts with TRX in vitro and in
vivo. TBP-2 binds to the wild type TRX but not to the mutant TRX in which active site cysteines
are mutated. Overexpression of TBP-2 inhibited the reducing activity of TRX. Therefore, we
reported TBP-2 as a negative regulator of TRX. We found that TBP-2 is localized predominantly in
the nucleus exhibiting growth suppressive activity. The nuclear accumulation of endogenous
TBP-2 protein was also demonstrated when the cells were treated with suberoylanilide hydroxamic
acid (SAHA). TBP-2 is reported to be involved in a wide variety of functions such as cancer
suppression, regulation of immunity and glucose and lipid metabolism. TBP-2 knock out mice are

fertile and had normal appearances. TBP-2 expression is markedly up-regulated during fasting in



wild type mice, while TBP-2"" mice were predisposed to death with bleeding tendency, and hepatic
and renal dysfunction as a result of 48 hours fasting. The fasting-induced death was rescued by
supplementation of glucose but not by that of oleic acid, suggesting that inability of fatty acid
utilization plays an important role in the anomaly of TBP-2"" mice. In these mice, plasma free fatty
acids levels are higher, whereas glucose levels are lower than those of wild type mice. Compared to
wild type mice, TBP-2”" mice showed increased levels of plasma ketone bodies, pyruvate and
lactate, indicating that Krebs cycle-mediated fatty acid utilization is impaired. TBP-2"" mouse may

represent a novel model for investigating integrated metabolic control.

3) The analysis of Transmembrane Thioredoxin-related protein (TMX): (Y. Matsuo, K.
Suzuki, A. Son, H. Masutani, and J. Yodoi)

The formation of disulfide bonds in the endoplasmic reticulum (ER) is critical for the correct
folding and assembly of newly synthesized proteins. The ER contains a number of oxidoreductases
with thioredoxin-like domains that are responsible for the formation and rearrangement of disulfide
bonds. TMX was originally identified as a transforming growth factor (TGF)-beta-responsive gene
by a gene trap screening method. The TMX protein possesses an N-terminal signal peptide
followed by one thioredoxin (Trx)-like domain with a unique active site sequence,
Cys-Pro-Ala-Cys, and a potential transmembrane domain. Apart from PDI and its homologue
ERp57 with broader substrate specificities, less is known about interacting partners for other
oxidoreductases in the mammalian ER. To clarify the specific function of TMX, we performed
coimmunoprecipitation experiments for the identification of proteins interacting with this
membrane-bound oxidoreductase. We found that calnexin, a membrane-bound chaperone in the ER,
was coprecipitated with TMX, and the transmembrane domain is responsible for the binding of
TMX to calnexin. Thus, TMX specifically interacts with CNX despite the lack of N-linked glycans,

suggesting their cooperative behavior in the protein folding process in the ER.
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1) TRX1 & TRX2 OMREMAT OIR-=/, EH., K. BA. EH)
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2) Thioredoxin Binding Protein-2 (TBP-2) (}¢. T H. FJ/R. IEA. Chen, 7. HA.
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