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For details on each URL, see "http://--:---.html"
@ : Japanese
@ : English

RHTHRETEEREZ QL. BENMNSAZEEPEZREY

@ Treating Sleep Disorders with Cognitive Behavioral Therapy and Taking Another
Look at Anxiety Disorders and Depression Through Sleep

@ http://www.yomiuri.co.jp/adv/wol/research/kyoso_170530.html

@ http://www.yomiuri.co.jp/adv/wol/dy/research/kyoso_170613.html

LEYVOENSFOREZMFELEL FUWShRNARY -2 JTEHBEHD
FIFRFERT Z AT REIC
® New method improves efficiency of shRNA screening

@ https://www.waseda.jp/top/news/51305
@ https://www.waseda.jp/top/en-news/51583

BONVEETHEREEDLEESAHD_XLERE 75 10MEBEEHNASHICTS
IEFE > FREETDE LA

@ How to fix a damp circadian rhythm with “swing” physics
Understanding circadian rhythm at low temperatures

@ https://www.waseda.jp/top/news/50994
@ https://www.waseda.jp/top/en-news/51368

ABmDH# LLVEREREN HeEhMERDOEEE{LZz TRZ 511 551D
FAFICRTh

@ Visualizing temperature changes of the heat-producing “brown fat”
Optical visualization of thermogenesis in stimulated single-cell brown adipocytes

@ https://www.waseda.jp/top/news/50819
@ https://www.waseda.jp/top/en-news/51298

BEPRFKEEZ T MRS ZRZA

@ Elucidating brain mechanism of pubertal disorders
First evidence showing the involvement of hormone GnlH in pubertal disorders
induced by abnormal thyroid status

@ https://www.waseda.jp/top/news/50367
@ https://www.waseda.jp/top/en-news/50639
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@ Unveiling how nucleosome repositioning occurs to shed light on genetic diseases
An intermediate chromatin structure during nucleosome remodeling is determined,
and may explain how nucleosome repositioning occurs

@ https://www.waseda.jp/top/news/50251
@ https://www.waseda.jp/top/en-news/50206

ERCHAEN o L HERNGER - IREEDHASHCT IRBDEIANESEL
@ Photosynthesis in the dark? Unraveling the mystery of algae evolution
Researchers discovered that, in terms of metabolic interactions, the glaucophyte
Cyanophora paradoxa is the primary symbiotic algae most similar to cyanobacteria
than other lineages of photosynthetic organisms.

@ https://www.waseda.jp/top/news/50221
@ https://www.waseda.jp/top/en-news/50481
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@ Health check with your saliva? Researchers find that salivary microbiome exhibits
circadian rhythm
Researchers find that the salivary microbial bacteria microbes oscillate with
circadian clock of 24-hour cycle

@ https://www.waseda.jp/top/news/49945

@ https://www.waseda.jp/top/en-news/50100

BEHOREIR & #ERE
@ Sleep and Developmental Disabilities during Adolescence

@ http://www.yomiuri.co.jp/adv/wol/opinion/science_170327.html
@ http://www.yomiuri.co.jp/adv/wol/dy/opinion/science_170410.html

KReHTlF/HFHS5thsd 8y T, HRSEE<HAZT7A VL RITERLETS
MF TR

@ Near-infrared radiation for remote activation of muscle cells
New method using nanotechnology is safer and more precise

@ https://www.waseda.jp/top/news/49190
@ https://www.waseda.jp/top/en-news/49587
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@ World's first success in reproducing rotational cytoplasmic flow with artificial cells
New possibility for designing nutrient delivery system with higher efficiency,
modeled after living organisms

@ https://www.waseda.jp/top/news/49174
@ https://www.waseda.jp/top/en-news/49395

P FHREMZEDAERTAR—YRZOLRERZVID L
@ Pushing Back the Frontiers of Sports Science with State-of-the-Art Technologies in
Molecular and Cellular Biology

@ http://www.yomiuri.co.jp/adv/wol/research/kyoso_170131.html
@ http://www.yomiuri.co.jp/adv/wol/dy/research/kyoso_170214.html

MR D RN IERH Y RV ZIEME B A DX L %Z#FH
@ Lacking sleep could lead to obesity

@ https://www.waseda.jp/top/news/47804
@ https://www.waseda.jp/top/en-news/47872

R, 7/ BEFNOHERELDEEFOUERFRZERLIE ¥ /N BREE
HEDERMEZ R
@ World’s first proof of functional characterization of protein
Success more than after 10 years after its discovery
Focusing on the gene context rather than amino acid sequence similarity

@ https://www.waseda.jp/top/news/47033
@ https://www.waseda.jp/top/en-news/47337

BIUEDAN =X LORFH—ERRFORHEZBELT
@ Understanding the Mechanism of Aging—Aiming to Realize Healthy Longevity
@ http://www.yomiuri.co.jp/adv/wol/opinion/society_161219.html
@ http://www.yomiuri.co.jp/adv/wol/dy/opinion/society_170110.html

EMHELRS W TREBMABRILIMNOZIR) 2K ES/BHEFHREIEE

@ Waseda team produces innovation for ultra-conformable “electronic tattoos”
Improved polymer and new assembly method uses household inkjet printer to
create 750 nm-thin nanosheet devices without soldering

@ https://www.waseda.jp/top/news/48281
@ https://www.waseda.jp/top/en-news/48920
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Technology to Manipulate Cellular Functions Using a Nano-heater : Cellular Thermodynamics Engineering

52 & Problems
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Mitochondria

HMENSEE (S/7ARK

EBITEVEL, ) P, BT ERROICE
@ Taking look into a single cell at the microscopic level, we realize HT, %ﬂlﬂﬂ?ﬁ&az:&ﬁyﬁﬂ_@é
that the temperature is a most fundamental factor that affects .!ﬂ]]ﬂﬂiibjj FLYY—J
all cellular activities. If we achieve to heat up intracellular V>

targeted areas or molecules, we would obtain a tool to Mano Heater
manipulate cellular functions based on thermodynamic law,
named Cellular Thermodynamics Engineering.

BERFER  Solutions

MREAD "Heat Spoty DEEZY 7ZILY A1 LTE
ALEHS, UE—MHREITH/ - 70X T7=)L Ez::::::? WREES (RXEE T —CWE)
DEMICHAMBZARNLAZMZA S IENTEZHMAD B BRI CE L RERE

i (Nano Heater)o o ; Gooq BIBE Frin e MM
@ We proposed the method that allows quantitative heating at BRSO R T 2 - . ey
the nanoscale in live cells with monitoring the temperature E Tos LLic
change on the heat spot (Nano Heater). Mine bnitet e Cf i o =
{B{iit¥f Advantages H e
RERDHT RIS, MEHEREDA > /A THAA ¥, o _ s

FFER. BREOBEYGF1—=2 THAEE,
BY. YL EEZBA CEATZ 2RRIROEWN
BB 7T 5 o
BEFIZZAVWEVWR2EOFEWVWFE,
@ Allows tuning of cellular functions as we want while previous
ones only does on/off switching. 'Heat Spot

@ Applicable for wide-ranging species such as animals and plants
by its virtue of the principle based on universal thermodynamic

Cell Death (%)

Before After heat

law BE(C)
@ NOT requires genetic engineering technique. FHFI2. BHMEHZ ML R ICL BHRONEES
" HIVULRITHET S BRHEOME
Z2—75y bz Targets 0 g g
a3 N N g ‘ 2
HARBICIES RVR R OMISRRMS (ER) - ”,M S,
EMTFTOCRICH T DEH | MEDBEEOBRINL S Tee o ]
HE, i (R (¥ ——
1HfRET OO DEREKMN (1HRREEEYY—. T ek aw
MR AT L) OREE (NVRT 7. 2ZH) RRNICHIE T2 SR
@ Next generation heat therapy at the cellular level (not only cancer a r -
therapy, but the other diseases related to muscle and neuron & - '_J
dysfunctions. =|=| ~ -~
@ Modification of cellular functions to improve Bioengineering & 'i'.* &?
process (for example, factory)
@ Element technology for single-cell analysis (healthcare, diagnosis) AREPARFil BEzBACHEBEONE

A 8% PRAXYELEREHEE> Y —

TR (#AMED-PRIMEFZEE) e
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An artificial collagen-like material based on triple helix-forming peptides

52 & Problems
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@ Development of a totally artificial collagen surrogate as a biomaterial

@ Requirements of biocompatibility, polymer properties and specific
bio- functions

@ Processability to medical devices . -

BRSRFEE  Solutions 1. %g;){/ﬁ3§bt’:h/\79’- (7}
EZERULIERTFRZIVORY VTR ETRAFIL

RARAF—T7 Y EEOEYFEEES ZHMAD

TFIVEEE - BKAT 5 & TERBEICINT "

@ Polymerization of the collagen-like peptides by cross-linking via disulfide bonds

@ Functionalization by incorporating bioactive sequences derived from native N e
collagen ¥ A

@ Process into a transparent membrane by a drying/rehydration of the gel

{B{it¥ Advantages

REBODEREILGTES B2, 1277 ) U RHARIIDBAK &3
RADS—5 Y DEWEMD SHEDEROHES| S HE S HREREEONS

AEICEDETHRRLGIARICKETES
@ Safe (free from zoonotic pathogens) and steady supply
@ Tunable functionalization
[T

N o o | ol SFOGEE Lt g
@ Flexible processing T e T

Bl e el 8 L
PRERT.E E F d

R—4vw b1l  Targets E3. 177 V& LURBRILSEEEETID

SMEBESD. in vitroMiEE R BAlC & sHERERREE
EERTINT R

BR : ATAECEREEHENTE LT

ZOM. FER. BRAY. EESESAOKEALE

@ As cell culture substrates

PR T e e i,
L I H
O T MRS, AP T

iz

rehydration

@ As medical devices:
Ophthalmology : as an artificial cornea; as dressings for retinal E4. BRELZEAOINTHE :

Injury other applications in dermatology, orthopedics, cardiovascular BSIRA T F R EEE () & K FIEE ()
medicine, etc...

I BERR EREAYEYERRIBEL>5—

E-mail : contact-tlo@list.waseda.jp
BTZMk % - £H{EEH Tel : 03-5286-9867
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Directed evolution of proteins by using novel engineering of genetic codes

YNV BEHAY, EXABREVTERTS I VNI EIRDOWVWT,
ELIFZFRULEEREDORIEATORTWVWS,
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thDFETIRBEIENTERWI VNNV EEEFZHEERTEE
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EDLSBY VIRV EICHEILAHE
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BIEERE L T XTI NIED0TH
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= _— =]
we  Phe | e wme T | e Cys VA
Ser
WA uca Uma___Stop | uoa___Stop
we  =eY | e UAG_ Stop | Us6__Tip
cuu ccu CAU ) ceu ~ ° 1
o He | 72N BRI
con Leu | Pro o con AT
CUG CCG CAG Gin CGG
s - o i
AU ACU AU AGU S ~ o
Wote | gy | en | ser RHIABRRGE, RICRIRTCTERY SEBER
AUA AcA A oA
AUG__Wet | Ace o DYSAIA| oo Arg N n
Gou GAU GeU Th ~ ° 7 ﬁ ﬂx
A E% ‘Iﬁménég /l\ E
Vval Ala 5% cen  Gly
R

Nucleic Acids Research, 40(20):10576-84(2012)
US Patent 8,227,209 Issued Date. July 24,2012

=} BRAXFEFEMRRHEEE> 5 —
*é *ﬂ. E-mail : contact-tlo@list.waseda.jp

BTHiMk ES - RHRESIFEN Tel : 03-5286-9867
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Directed evolution of proteins by using novel engineering of genetic codes

Directed Evolution allows developments of therapeutic proteins and industrial enzymes

; unmodified therapeutic proteins are unstable
and have immunogenicity.

Poly ethylene glycol (PEG) modification circumvents
the above problems ; modification at a random site
decreases protein activity

Although protein mutants without Lysine residue can
be site-specifically modified, design of such mutants is
difficult.

—— T B TRTGOT ol (MSCTHE DGR ROy amadiied O 1
L e s r £ i s IF i <
| ruSpe moddeston sl )l EF"'“":"'“ & i
"41':1 'i, b of aomery ﬁ =
vy ¥ . ] F & - ’
L 5 rotcnton 2 5-';- % 3'(25' BT
r h ¥ L [ ]

Our directed evolution creates a protein which has
only one modification site

The key for the above evolution is our “simplified
genetic codes” which do not encode Lysine

Site-specific modification of proteins by using
conventional reagents

; directed evolution often shows
incomplete increase in properties of such proteins

global
local - so|ytion
solution .
Translation ‘,-9 ocal | increase
by Universal : solution | N @ target
genetic code @ @ property
increase
Translation by ; in atarget
our engineered property
geneticcode ¢

Our "moving average genetic code” keeps increasing of
a desired property of proteins during directed evolution

Taking full advantage of increase of protein activity by
directed evolution

Creation of protein mutants which can not be obtained by

the other methods

Large scale production with conventional culture and purification
“Simplified” genetic code without Lysine  Procedure is available for any mutant proteins evolved with our

Phe Tyr Cys

uuc uce uAc uce
UUA UCA UAA Stop | uca Stop
uus uce UAG__ Stop | UGG Trp

Guu Gou GAU
cuc ecc GAC
GUA GeA GAR cen  Cly
cus cce R

GGU

Nucleic Acids Research, 40(20):10576-84 (2012)
US Patent 8,227,209 Issued Date. July 24,2012
With the above code,
any mRNA produces a protein without Lysine

Daisuke Kiga

Faculty of Science and Engineering

engineered genetic code

cw ccu CAU e cGu
cuc cce CAC cec T g t
con  LeU | cca PO CAA coa  ATO a r e S

CuG CcG CAG Gln CGG . .
e 12 B e e Therapeutic pr.oteln.s. B .
S——— " eAla] = A Enzymes used in oxidized conditions (ex. washing detergent)

Proteins used in industries

WASEDA UNIVERSITY
Research Collaboration and Promotion Center
E-mail : contact-tlo@list.waseda.jp

Department of Electrical Engineering and Bioscience

Tel : 03-5286-9867
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Drug screening targeting intracellular accumulation of abnormal proteins

§5f2 & Problems

KEZVNVEOHMRAERIIERS
HRRORALLELTWVS (B1),

ZEZ N\ BOHRAEREIT, S
DSEEBEBICK > THETNIT
BYBIERERDELL,

@ Intracellular accumulation of abnormal

proteins is responsible for severe
diseases (Fig. 1).

@ Intracellular accumulation of abnormal
proteins is regulated by multistep protein
quality control systems, leading the
difficulty of drug discovery.

BRRFER Solutions

KEXVN/EOHMRAERICEADS
mEEERIEZERT S (K2).

BeG2 N EREEERIBZEN
ELREERRI)—ZVTRERET S,

@ Elucidation of the molecular mechanisms
for the intracellular accumulation of
abnormal proteins (Fig. 2).

@ Development of screening technique
targeting protein quality control systems.

{2iif¥ Advantages

KE 2 I\ BORBEEERIEZ HH
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Hara T, et al. Nature, 2006 i
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Takamura A, et al, Genes Dev, 2011
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Fig. 1 Diseases caused by intracellular

accumulation of abnormal proteins
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@ We have developed a technology for
regulating protein quality control
systems of abnormal proteins (Fig. 3).

@ We have established a drug screening
system in which protein quality
control systems are optimized to
improve the hit rate.

22—y FhiG
EFERES
BmER
N FTEREE

@ The medicine developer

@ The food industry
@ The bio-pharmaceutical industry

Targets
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Fig. 3 The control approach of the ER retention system of mutant membrane proteins for drug scre
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ig. 2 The endoplasmic reticulum (ER) retention of mutant
membrane proteins causes diseases.
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Development of magnetic nanoparticles for cancer care

i ®E Problems

EEAOIGHICEYLG (R IFHEEICHRYAETNE) kT +/UF B ool 1030w

nancEarcies
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@ Appropriate size for medical care, e.g. a suitable size for cellular uptake % -
@ Appropriate magnetic properties, depending on size, for the treatment and AR R

diagnosis pormrmepeirn -

@ High biocompatibility and target specificity

BRRFER  Solutions
RIEFIE (10~40nm) U7=REEEEsk (VIR Y1HK)
7+ /BF

7=, 2 - weys =1 R i '
A7 S TRREHSARTOKBRNOBUIBE 2oy rorsr s nzosansmane
! p 3 1 FHRIE - (a) 10 nm, (b) 20 nm, (c) 40 nm
m Hij' / ﬁ?@ﬂﬂﬂ’\@ WE &% @*JFH TEM images of synthesized magnetite nanoparticles
@ Magnetite nanoparticles with the mean size tuned in the range of Mean diameter: (a) 10 nm, (b) 20 nm, (c) 40 nm
10 to 40 nm
@ High dispersibility of nanoparticles (modified with amine) in aqueous solution = i
@ Use of cells containing nanoparticles in the treatment and diagnosis of cancer ? gl : *lw
# .
= L
{Bit¥ Advantages : | el . g E
HBIC & BREHIEOHE (BMICHKUAR) i - ot
-y
WENBHTROAS & MIEEER MmO S e T
REHMBEOKE (DAMRADKE) PIRNEEEDFIA ‘ P
NI RI A MIFOREEBTIFEDORR
@ Control of magnetite properties by changing the particle size Dependence of magnetic properties on the mean

size of magnetite nanoparticles

mhm

@ Effective incorporation with maintaining cell viability and cell function
@ Utilization of function and target specificity of immune cells {fay ‘

ﬁﬁﬂ@

REEIREE (I 3 BEBAOEROMREERE)
BSUN\CIS—H—37 (it /HFICE 3D ARRIEE) @*ﬁ-

HpEE(RE2

RIS E{RESER Y //\ﬂ%f\awa“*a—f R/ HFORD AR

@ Cancer immunotherapy (magnetically mediated immunothera HFMOAALROM (a) L8 (b) () @
imm Py (magnetically mediated immu Py) RIS >/ GROBEE T AR

® Magnetic hyperthermla TEM images of peripheral blood lymphocytes before (a) and

@ Magnetic resonance imaging after the incubation with magnetite nanoparticles (b) and (c)
FFET854766205 THSMIFISMRRUZORIESE) , RAE | EREHE, RALE, PHSH, KUBEAGRRIISE /ALY 2-)

H. lida, K. Takayanagi, T. Nakanishi, T. Osaka, . Colloid Interface Sci.,, 314 (1), 274-280 (2007).
H. lida, K. Takayanagi, T. Nakanishi, A. Kume, K. Muramatsu, Y. Kiyohara, Y. Akiyama, T. Osaka, Biotechnol. Bioeng., 101 (6), 1123-1128 (2008).
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E-mail : contact-tlo@list.waseda.jp
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Microfiber Scaffold for Effective Induction of an Engineered Tissue
by Introducing Conductive Polymer in the Core Layer

52 & Problems

SHiEEERREISHERTENR. FF—FREBICHMDBEERICER,
RRAREETIERPHEIICHUT, TEBRITIRLIEBILRBEE, O S -
ROFHE P RERFRBMEOHDETIVEBE UTHER,

myotube Burdla fgrmation
@ Engineered tissues fabricated from cells are useful for transplant ion therapy. » .
@ Fast fabrication is useful for urgent therapy.
@ Also valuable as the model tissues for drug assessment and pathogenic studies. muscle tissue
B1. FEFHRED S B ER R E 12 T AR R
BRRFEE  Solutions ARBENB RN

Fig. 1. Scheme of the muscle tissue
formation from myoblast via myotube.
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@ Microfiber scaffold can align myoblasts to effectively form myotube (Fig. 1).

@ Electric potential, promotes muscle tissue formation; highly conductive
polymers (ex. PEDOT/PSS) are useful as the scaffold materials.

@ We have developed the microfiber having PEDOT/PSS in the core layer (Fig. 2).
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@ Myotube formation is promoted without loading electric potential (Fig. 3).

@ Cell proliferation is also enhanced.
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suspensibility of PEDOT/PSS by enclosing in the core layer. R T [ e e gy
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@ Stably present in an aqueous culture medium in spite of water Shenlboaly Mized Materials
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Fig. 3. (Center) Effective formation of myotubes by
@ Medicinal industry: Regenerative tissues for transplantation therapy.  culturing on the microfiber with PEDOT/PSS in the
. . core layer. (L) Sheath layer only, (R) Mixed materials

@ Drug industry: Model tissues for drug assessment. fiber. S)t,:ale(b)ar 200 um_y v (R)

@ Textile industry: Functional fiber and textile product.
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Chemical Health Monitor Kind to Skin
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@ Cheap and easy-to-use chemical sensors are required for health care based Fig.1 Patch-type sensor produces  rash.

on medicine.
@ Long time sticking to the skin sometimes produce a rash and a sense of incongruity. (Fig.1)

@ Users feel trouble for regular wearing with a battery and the wiring.
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@ Sticking a tiny sensor module on the skin using a polymer nanosheet. (Fig.2(a))

@ Silicon pH (ion) sensor suitable for a mass production and ultra small
reference electrode. (Fig.2(b))
@ The sensors are driven without a battery directly by near-field communication
(NFC). (Fig.2(c)) (b) ISFET (b) BREE
F/V—KMe&BpH (1A4Y) €YD}

E{ﬁﬁ Advantages Fig.2 Attaching a pH (ion) sensor by nano sheets
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@ Biocompatible nanosheet is kind to he skin and no incongruity during wearing.

@ The module is comprised of the low-cost part of the silicon base.

@ Simple operation by sensor drive and the data analysis with the smartphone.
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@ Monitor of skin pH and sweat ion for health and sports. = amyise aFrL

@ Management of meat (pH of the maturational meat) and animals. (Fig.3) BERNEPOR L RAY—H—

@ Detection of stress markers from sweat (as future technology: Fig.4). Fig.4 Stress markers under research
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Development of a device and algorithm for prevention of exertional heat stroke
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@ Health risks associated with hot climate during labor and sports are FHRIAEDO LFREZHMORML
increasing.
@ However, there are no effective way to predict or judge such personal "
risk. AR & 6 H:E
@ We need to find accurate and simple methods for this purpose. (WBGT) — 1 : T : B
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@ We have developed devices monitoring deep body temperature on fields,

@ the algorithm predicting the risks, using heart rates and body temperature
data.

@ Collecting the data and personal log will give us more accurate information.
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@ The device detects tympanic temperature, reflecting well rectal e Bz 4:;-5“’1;"’_"_ ’
temperature. - S g
@ The accuracy of the algorithm was verified by physiological experiments. L
@ In the future, we will develop a system analyzing personal log and mass ey e e e o}
data. DEAN. T
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@ Work environment in extreme heat and needing protective clothes, etc.

i
@ Sports safety during activities in school. Z%iéég%i%é%gl
@ Personal health development and indices for heat acclimation. vk (&)
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