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» Reactive sulfur species, abundant in vivo, play an essential role in energy metabolism S
in mitochondria.

» Recent establishment of quantification methods for reactive sulfur species using mass ;, \ A Nﬁ — :
spectroscopy has revealed a large amount of reactive sulfur species such as cysteine .:'. S ' @ -
persulfide, glutathione persulfide, and hydrogen persulfide, which has opened up a : «{wwﬂfv“m %w@@
new era of life science, because various biological processes are re-evaluated based ﬁﬁﬁﬁwm;i*ﬁw’f A =
on the versatile and diverse functions of reactive sulfur species. Eﬁgfggﬁ;ﬂ T IDRRE LR ETILEMBASE & AT

> A striking example is that mitochondrial sulfur metabolism has been found essential for : S | e o amoowsn |
the efficient generation of proton gradient, resulting in the efficient production of ATP, . o875 . -
which has never been described in the biochemistry textbook. ’%EHEE‘D e Ll @@

> This and other discoveries related to the sulfur biology are expected to be further elalas il . Lot ceEEIt-

evolved, if simple and easy as well as non-invasive and non-destructive measurement — .
system is invented based on Raman spectrometry. [ LRI T S EERED LR OHH ]
» The outcome of our research will have great impacts on a wide range of life science,
including clinical medicine, pharmaceutical sciences, development of medical devices,
drug development, renovation in agriculture and marine industry, and creation of
functional supplements for disease prevention.
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» Professor Takaaki Akaike’s group at the Department of Environmental
Medicine and Molecular Toxicology, Tohoku University Graduate School of
Medicine has found that reactive sulfur species, abundant in vivo, play an
essential role in energy metabolism in mitochondria. 1)

» The group has also developed a single mitochondrial imaging system and -M
quantitative sulfur omics analysis, allowing a discovery of a novel sulfur- £ Fi £ ; , :
dependent energy metabolism, i.e., a hybrid sulfur-oxygen respiration, in ! " ._ ‘ , by Nl 4
various organisms including human. : e

» This research achievement is highlighted in public on the NHK BS Premium
HUMANIENCE "The Mysteries of Breathing Incompleteness”, broadcasted on
March 3, 2022.
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