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» Reactive sulfur species, abundant in vivo, play an essential role in energy metabolism S C [3’ 7, ~E - ‘
in mitochondria. A e —

» Recent establishment of quantification methods for reactive sulfur species using mass . ;‘ W,m - Nfg '
spectroscopy has revealed a large amount of reactive sulfur species such as cysteine .:'o i \/".‘j]n»vﬁ_m " @ f\\&
persulfide, glutathione persulfide, and hydrogen persulfide, which has opened up a w0 C Eﬁﬁﬂfﬁlﬁidi%ﬁﬂﬁi— % 7}
new era of life science, because various biological processes are re-evaluated based RS A A B SUUORE LR EFLEMSE & A
on the versatile and diverse functions of reactive sulfur species. BB FES R Development of ifinovative imaging

> A striking example is that mitochondrial sulfur metabolism has been found essential for f‘”5“'f“:’es‘?"f?9‘f""T‘_h”’"a"s | M8/ MOTOHASHI |
the efficient generation of proton gradient, resulting in the efficient production of ATP, EEREED o S5 S havFY7 JEETT
which has never been described in the biochemistry textbook. Higes SHriEs AR B Qii;

» This and other discoveries related to the sulfur biology are expected to be further
evolved, if simple and easy as well as non-invasive and non-destructive measurement [ ERICBE T HEMHREDORE AR ]

system is invented based on Raman spectrometry.
» 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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[FlyLight] O T hOZEZZITD,
“The mind controls the body”. As expressed in this proverb, the close
connection between the nervous system and the immune system has
been inferred. The relationship between immune responses and nervous
system has, however, remained unexplored since Metalnikov’s initial

experiments in 1924.The PA identified neurons controlling intestinal flora,

which is essential for host homeostasis. In this study, the three research
groups of this university are fused to reveal the control mechanisms of
the homeostasis by the neurons. The study will creates new research
areas in control of immunity by nervous system.
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The conventional metal-silicon devices (hard, dry, electronic) and biological 4 D AT I ZRLwYFv I

systems (soft, wet, ionic) are essentially different. In order to eliminate this

Rl
powered by enzyme reactions (biological power generation), which will be one of E/)NAIL 'jI_J 27N

the research trend in 15 years. We will challenge to realize such “all-organic bio- ‘ _- o2,
iontronic devices” by collaboration of researchers in different fields (engineering, m IOk

medical engineering, medicine) and the relating world's top runners.
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mismatching and create truly biocompatible medical devices, new field of “bio- E &8 Thin
iontoronic engineering” using soft/wet materials should be established. This b= - . SLES L ﬁ
project is for realizing the hydrogel-based biocompatible devices that can be g' v\ Micro > [
3
@)
[a)

N
»

~20054F 20104F 20204F 20304



ﬁj tﬁ?ﬁﬂ%jm >0k F%ﬁ%ﬁéﬁ%ﬂﬁk@t@@%lﬁ%ﬂzﬁﬁ%?l Zt1 - Frontier Research in Duo(FRiD) -

HHBRA O D

TOHOKU PB4
MENRE SERTE SRR HBSNTAZTIMBE) (— N —
THMFEN BN ) ERPEHEN KEl MinnesotaX¥
g &F L8 i miE wH = BiE RA RS #iE  Peter Bruggeman
ﬁ 3E Old Dominionk#¥

i€ Michael Kong

HRDBE (Project Summary) 4 XTSIy o

xHEEH
(BAzE p
AR T, HHSNLRE ULBREEREBEORLSD, ARETSAVZANT, SR - - -
ERNOAST, K, TEORE - 45, ZRTOEZREFE(CLIENOEE, TSATEREUEICLD at i - e
TEY) SR AL Y R B [C K DB EENE R ERITIIXTA [TSXIT7TU] ®IZRT 3. Q@m%ﬁﬁﬁ
CNSOBEER, RERE, RERLEHRETSEEROIND S, BERRTESVEDITOREE | 227 T 55 [ miws
MEEM TS D, TELREKDOHIEENETRITISIAITEREINTND. > T, AAKEILFESN T

(RS DENER CHBRSMAETERE, MO TRMBERKDERERCHDER, B, |snii: [LOUEF gl
KEDOHDICEMTHRET S [EYRTREIS] SRX 3T ENTES.

CDES IR S H T AR ERER(LANE ISR STEL, FoltteRe T
S EANTHMERL, TOEMADIEREFEZASHICT ST ENE—DBENTSHS. —HT,
TN B OB ERNMENIRICIBSES X BN D, T [HIHEE] OWFHRE ERRFX
ERIT N, AMRREOE_DENTHS. FIMEEIEERORRE TNSDT SITHIMEH
L&D, HEEHERTENEBRT S [JXFFIILI7—LA) 2RIF 3 ENHERETSHS.

. TSAIYRPBREEEE AR T S AIRERE
(English)

"""""""""" ILAER

- F#ER T

Bt
I5X7

g
== GRiEREE)

EH

Ao

In this research project, in order to establish a controlled and stable food production environment, we propose a system that realizes increase in
food production using atmospheric pressure plasmas inducing bactericidal action, plant immunity enhancement, and plant growth promotion. The
key components, which are responsible for these biological effects, are unstable reactive nitrogen species, which are synthesized from inexpensive
air and water through the plasma reactors. These short-lived nitrogen compounds contributing to the functionalization of plants are defined as
“functional nitrogen”. The main purpose of this research project is to synthesize and control the novel functional nitrogen using the plasmas and to
clarify the mechanism of their actions on plants. On the other hand, the functional nitrogen and some by-products may damage plant cells, and the
second purpose of this research project is to elucidate the mechanism of this “cell damage” and to find out how to overcome it. The final goal is to
demonstrate a "sustainable farm" that grows plants with functional nitrogen without using conventional chemical pesticides and chemical fertilizers
by exploring novel functional nitrogen and plasma-controlled synthesis of them.
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(English)

By focusing on spatial structure on electron spins as well as local magnetic
moments in nano scale, we will investigate the fundamental technologies for
next-generation non-volatile memories and quantum information processing,
based on the dynamics of spatial spin/magnetic structures. By understanding
the physics of spatial spin/magnetic structures both in semiconductors and
ferromagnetic metals, we will establish new field so called “Helical-Spintronics”.

We will tackle this new field of Helical-Spintronics with two young scientist
(Kohda/Kanai) and two collaborators in overseas who are in the front runners in
the field of Spintronics and Quantum information technology.
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The purpose of this project is to develop the word’s first “Biosatellite Cube (Tohoku Univ.

Biosatellite Cube [TU BioCube])”, which is the space radiation including UV radiation | BNET) - BFEBAHRIA
exposure apparatus capable of controlled life support, based on the versatile 1U (10 cm '
x 10 cm x 10 cm) CubeSat. The developing of TU BioCube makes it possible to perform
the world’s first experiment that can estimate the effect of space environment on % T ;I —

e . : ] = ?Eﬁﬁ%ﬁﬂt@ﬂﬁt%ﬁ?%iﬂnjnzrﬂ’ 7 DEh

organisms (plants). In addition, in near future, the developing TU BioCube will absolutely

become pioneering and essential study to create basis of space habitation. This study iﬂﬁﬂiﬁ“ (@Eﬁl’ﬁ . ﬁﬂﬁ)

can not only promote the technology of plant cultivation in space but also apply to
space habitation for animal, space medicine, and basic biological science. Furthermore, EHFIFEHFRR - TFEWNH - EFEMRH - REBIFHER
this study will be expected to applicate for space engineering and material engineering EFEEXREMEERTE> Y — - FHNEMFRESILSR [PHZHLS]

fields in terms of constructing life-maintaining system.
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Project Summary

Quantum science and technology promise revolutionary advances in many aspects of technology and human life in future. One major interest and
focus in this area has been quantum computing, which is based on quantum bits (qubits). However, developing a practical quantum computer
operating on a large number of qubits remains very challenging. One reason is that qubits can be very sensitive to perturbations in the environment.
On the other hand, such sensitivity to environment can also be harnessed to turn qubits (even just a small number of them) into powerful “quantum
sensors”. Such quantum sensing could offer a more near-term-available quantum technology (compared to quantum computing) with many useful
applications. In this project, we will study quantum sensors --- particularly those based on quantum dots (a platform for qubits), and explore their
applications in both materials research (e.g., sensitive measurements of electric and magnetic properties of novel materials) as well as high energy
physics and cosmology (e.g., radiation detection, neutrino research, searching for dark matter and other fundamental particles important to
understand the universe). The project will bring together researchers from diverse disciplines — ranging from materials science, spintronics to high
energy physics — from Tohoku university as well as our overseas partner institution (Purdue University in USA), to develop key scientific capabilities and
collaborations to pursue world-leading quantum sensing research. This project will pave the way for using quantum sensors as enabling new tools that
could pioneer major new scientific paradigms and methodologies, promising breakthrough discoveries and applications in the next 10-15 years.

ma.% Universe

Co-PI Overseas Research Institution Partner:
"~ RCNS & PHYS USA / Purdue University
e T Professor Associate Professor Rafael Lang

g . Assistant Professor Pramey Upadhyaya
Kunio Inoue

Co-PI
RIEC & EE
Associate Professor
Tomohiro Otsuka

L AR T 2 BN what is this?
Key words: quantum materials and devices; quantum dots; qubits and quantum sensors; radiation detectors; neutrino research; dark matter search
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We strife to combine Material Science, Micro-/Nano
Sensor Technology, Sensor Network System,
Integration of Materials, and Robotics. A bendable,
scalable multi-sensory skin will be developed. It has
the ability of sensing directional tactile force,
magnetic field, pressure, sound, distance,
temperature, and heat flux at the same time. It uses
the same basic structure and material for all
sensory functions. It is expected to open up a large
variety of not yet achievable research topics, such
as for example safe physical human interaction
machines, prosthetics with real sensory experience,
human augmentations, remote experience, smart
walls and furniture. Each of it could become a hot
topic in the future to address pressing challenges in
our society. We are sharing a common vision to
combine science and engineering as well as
fundamental and applied research, leading to new
commercialized products and visible improvements
to everyday life.

Multi-Sensory Flexible Skin
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HEDBIE (Project Summary) '
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CDEWNZERT DD, EEEVIONITC KD BIHEIPHIRESXLDIETT. BREDBMADTIC L dEUREZEDET. BESIUSE
REWEN T > TILDG ) LD K DEMEYDERE - BT OTCRDETZS /RS, COXIEMSEDFIRATTICKID ., FTEFRIC
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Time scale .
(English) 4 e kil
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In this project, we try to better understand how the island hunter-gatherer . -
culture has been developed and why they were able to sustain the culture A DA — N DR :
over 10,000 years. We investigate archaeological materials to reveal an 10 ka * R T B O RE
island hunter-gatherer culture and analyze carbon and isotope records in B N L g7/ d
shells from prehistoric sties to precisely reconstruct the paleoclimate. We — g?ﬁ%ﬂégﬁfﬁ C BSEEOS M BRILED Y Lo
also undertake ancient and present DNA analyses of plant and animal -

F ot : i ieminli aT W AURZSE D C BB R R WitiID 7 ) LR DIETT
samples to det.ect the rc?ots of the dom(.estlcatlon. .ThIS. multldlsc.lplmary SO SRy SR DR D ]
approach provides us with an opportunity for elucidating adaption strategy
of hunter-gatherers on a small island to the drastic climate changes from & & "4
the Terminal Pleistocene to the Holocene and their subsistence strategy 30 ka 1+ Vg
that allowed them to cohabitate with animals and plants within small
island environments. The findings of this study would contribute to the o - —

. . . : Arrival of BTSN FHBICEDN SHSTHERRIN DS B
studies on the human history, but also offer us hints for a sustainable Homo sapiens Db e YT L=t RiEe

lifestyle in the future. 10,000 years ago (10 ka)
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	02 薬学・倉田_プレスリリース等掲載用
	スライド番号 1

	03（西澤）06プレスリリース等掲載用
	スライド番号 1

	04（金子）06_プレスリリース等掲載用
	スライド番号 1

	05（好田）06_プレスリリース等掲載用フォーマット
	スライド番号 1

	06 プレスリリース等掲載用_生命・日出間
	スライド番号 1

	07 Format for website_chen
	スライド番号 1

	08 Format for website_Froemel
	スライド番号 1

	09 佐野・井龍・陶山＿フォーマット
	スライド番号 1
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