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Epithelial cell-cell communication to facilitate or attenuate the aberrant cell elimination
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Background/Problems
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@ Malignant/incurable cancer disease

@ Cancer prevention to eliminate precancerous cells
@ Poor survival of transplanted cells
@ The cells are eliminated even upon the immunosuppressant
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@ Optimal cells eliminate suboptimal cells o
@ The mechanism of epithelial cell-cell communication E—*m
via the interaction between Ligand and Receptor L .' J O HEHH’
@ AltR-targeting treatment enhances or suppresses the elimination ﬂ!ﬂﬂ Emﬂm
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@ A novel mechanism to promote or suppress the elimination L"_:] - {:') HEEE:
of suboptimal cells
@ Low cell toxicity
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Research on improving mental health problems using the iACT self-help application "emo
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@ Expectantand nursing mothers are prone to mental instability due to anxiety about child rearing, stress caused by changes in their living
environment, and changes in hormonal balance, etc. In addition, nearly 10% of cases worsen into "postpartum depression”.

@ As measures to care for pregnant and nursing mothers, "comprehensive support centers for maternal and child health" have been established and
consultation services have been developed through day services, etc. However, there is a limit to human resource support for timely mental care

due to the lack of resources in local governments and other organizations.
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IACT (Internet - acceptance
and commitment therapy)
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@ Realize an intervention with iACT self-help
application.
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@ ACT is a form of psychotherapy that has been shown to be effective in improving mental health, and the provision
of a user-friendly application allows for an intervention that is not burdensome for users.
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@ Pregnant woman
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Sins of anticancer drugs
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@ Why can't cancer be cured? Is there anything wrong with anticancer drug treatment?
@ Do small vesicles (exosomes) released from cancer cells contain factors that make cancer malignant?

@ Itis difficult to measure trace amounts of proteins in exosomes.

BE RRE

Summary/Solutions
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@ Whereas anyone can measure nucleic acids, what we n B
really would like to know are the trace amounts of proteins Ty -
that function in the body. £ 5 ':: [y
@ Application of an ultrasensitive ELISA enables us to 3 Wonmpltes | 82 Call -y
detect proteins responsible for malignant transformation. E v '"; ; o~ t . ;
2 T e mmmmELSAEI k> TGRPTER VI

e —

@1ﬁﬁ advantages VBEYITT v FEIVLANIV TR ATEE
DEDIVYY)—LICEFEFNZBHEDGRP78Y YNV EZBERETRETZ %,
MOBARIRSRICHRENDICRP78ZZ BV IV VY — LRV AMEZEEHLEIETLE S,
MHBAEIDINGEZT Y Y Y —LRDOGRP78DIRE THIETTE %,

@ We can detect GRP78 contained in a small number of exosomes at an ultrasensitive level.

@ High concentration of GRP78 in exosomes, which are secreted after anticancer drug administration, cause cancer

cells to become malignant.
@ The merits and demerits of anticancer drugs can be determined by detecting GRP78 in exosomes.
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@ This method is versatile due to its use as a drug screening method to determine drug efficacy.
@ We can make a kit that is expected to be widely used.
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Cultured meat production with culture medium made from waste food
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Background/Problems
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@ In the future, meat will be in serious shortage due to rapid population.

@ Meat production poses enormous global environmental problems.
@ Production cost of cultured meats is a huge issue.
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@ A major part of the cost of producing cultured meat is the growth factors and serum of the culture medium.

@ By containing a homogenized extract of waste meat in the basal medium, a large number of muscle cells can be
amplified in a growth factor-free and serum-free methods.
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@ Use of waste products, cultured meat with reduced environmental burden,
multi-SDGs products.

@ Mass culture of muscle cells is possible at low cost without using special
technology.
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@ Alternative products for beef, pork, chicken and fish

@ Food Tech Restaurant
@ Healthy food
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Novel infertility treatment using cell sheet technology
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Background/Problems
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@ By 2050, Japan's population is estimated to fall below 100 million Is0

t0 95.15 million. w300
@ In 2019, 1in 5 couples was treated for infertility, and 1in 14 was .-.'—. E 150

born by in vitro fertilization. = 'ﬂ 06 b
@ The number of babies born is sluggish despite the rapid increase -E ﬁ e |

in the number of fertility treatments. " —l—
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@ Infertility treatment that engrafts fertilized eggs in the intimal tissue using cell sheet technology.

Bfi Advantages
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@ Cell sheets have an extremely high engraftment rate.
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Screening and evaluation system for anti-aging chemicals
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Background/Problems
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@ Aging is one of the major risk factor for developing of metabolic diseases and cancers. Calorie restriction (CR) delays

the onset of these disorders. CR mimetic compounds could be an elixir for these various age-related diseases.
Our method can be utilized both /n vitroand in vivowith high cost-effectiveness. Cell- and animal-based screens enable

the simultaneous evaluation of drug metabolism or toxicity with biological activity.
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@ Screening system for anti-aging chemicals
@ Genes related to life extension and use thereof

CR mimetics

Hormonal adaptation by CR
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{-Reduce oxidative stress
+Protein quality control
etc.

SEAP
secretion

cell
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X . . SEAP: Secreted Alkaline Phosphatase
DFCR-RE: Dwarfism and Calorie Restriction-Response Element
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Increased SEAP activity might correlate with anti-aging effects

{24114 Advantages
REMEGERTFHESEII(DFCR-RE)ZEEL LT, ZDEI%ZL KR—5 —BzFDLRICHEA
AP CETPUFIAIVITMEDOHMRFTEZIN vitroX & Tin vivolcEWTHEEE LIl TH S
@ We developed the reporter bioassay systems to screen anti-aging chemicals which mimic the beneficial effects of CR. This

approach not only provides the opportunity to identify promising drug candidates, but also enables novel information

regarding biological pathways to be unveiled.
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@ Anti-aging drugs, cosmetics, phytochemicals and {Tﬁ:? @' T o
pet foods REVIFIL - - .
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molecules FWVEL DTNV ERMDZRIEHZT. REFE—RFOKBZONICTS (Sci Rep, 2014)
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NPY is an important anti-aging mediator of CR SEAP transgenic mice could respond to CR
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Wireless monitoring system for human small signal detection
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@ Target: Wireless human monitoring system T j —
@ Problem: Low sensitivity and efficiency for wireless detection

@ We proposed the parity-time symmetric resonator circuits for human monitoring system.
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@ New principle: the parity-time symmetric resonator circuits 2 B _apts = :
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@ Add a negative resistance to the detection circuit only i e -~ L gy e
@ Wireless monitoring of resistance, inductance, and capacitance change
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@ Enables wireless measurement of weak human signals. A Y b

@ Sensor side: no power supply required, cost reduction possible
@ Detector side: only add negative resistance
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@ Wireless biosensor for health monitoring

. . 5 83 45 30 35 30 35 40 45 50
@ Example: Smart contact lens for glaucoma and diabetes detection

Intracsular préssune [mmHg)

@ Implantable medical devices for wireless sensing and therapy
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Activity change in the brain associated with pain relief
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Background/Problems
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@ It is so hard to identify the causes of chronic pain, and thus to relieve the pain, complementary and alternative
medicine is required.

@ We have so far found that adhesion of pyramidal thorn patches on the pain region is effective for pain relief.

@ Near infrared spectroscopy (NIRS) was used to identify the brain region that was changed by the patch treatment.
Then, we hypothesized that if this brain region could be activated/inactivated, the pain would be relieved.
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Summary/Solutions 3
el e 'é
T MRS I 2 D MR BT BERTEF g1\
(IDLPFC) TMiREDETHERDSNco W ..
TROEFEENEE TW e, o
@ The oxyhemoglobin levels of IDLPFC became :: 3
down, i.e., the activity was suppressed, during
pain relief. S0 @ o2 o+ o3 os 1 a1 NRS GERMHRRKIST4—)
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left dorsolateral prefrontal cortex

& LIENICIDLPFCOERE FIF 3 2 A TENIE. HED (=t
MRHBBFTELVWEDSEISKITHE S, TLDLEIER
Sz 5N, DOERBDHIRICHERY %,
@ When we can suppress the activity of IDLPFC by exogenous stimuli, we
can escape from drug treatment, which is not expected to have a large

effect. Consequently, the side effects are suppressed and the medical
costs are cut down.
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@ What kind of stimulus can inactivate the IDLPFC g 1.0
activity? H as
@ Development to pharmaceutical industry. é
@ Cooperation with psychology. & °
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Modulation of Brain Activity by tDCS Effects on Human Decision Making
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@ The choice of which hand to use when grasping an object in daily life is
an unconscious decision.

@ If the frequency of use of one hand is continuously increased, it can be applied as
an intervention to increase the frequency of use of the paretic hand in stroke patients.
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Summary/Solutions

EREEREBEIRA(IDCS) (R1)H, MERAOMBEFEZ. FHEHIC

() SHichBEHrbTESZLICER,

EEEEZHRIC, EAFORREEZHANT HHREPRIC(K2)

tDCSIC & > TFDERICEASHRES N TWSERHERREDOES XS B,

@ Transcranial direct current electrical stimulation (tDCS) (Figure 1) can increase or
decrease neural activity continuously for several hours.

@ The activity of the posterior parietal cortex was changed by tDCS during the task of
measuring the frequency of choice for each of left and right hand (Figure 2).
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@ We found that the use of the left hand was continuously increased after stimulation by ENPDS TS,
suppressing the activity of the left posterior parietal cortex and promoting the activity
of the right posterior parietal cortex with tDCS (Figure 3).
@ The results of this study show the applicability of the intervention to increase
the frequency of use of the paretic hand in hemiparetic stroke patients. HHE — W
@ tDCS can be used as intervention in the unconscious state of human S D
by modulating brain activity. P B VT
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