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In the academic year 2022, CCRC published several publications as the fruits of the ongoing
research. Highlighted publications include: (1) Publication of “Cyber Civilization: Governance of
the Digital Commune” by Jiro Kokuryo. This book presents a vision of how economic activities
should be governed in a new civilization. (2) Published “How to Deal with Digital Space: Toward
Realization of Informational Health” co-authored by Tatsuhiko Yamamoto. This book discusses what
media, platformers, originators and receivers of information, governments and corporations should
do to realize “informational health,” and the various problems posed by the digital information space.
(3) “Socio-Technical Management: Toward People-Friendly DX” co-authored by Jiro Kokuryo was
published. This book clarifies that the fruits of digital transformation (DX) can be returned to society
as a whole through the integrated design of social and technological systems. (4) Article of “Digital
economy: the search for new governance mechanisms.” from WIPO Magazine World Intellectual
Property Organization by Jiro Kokuryo. (5) Article of “Designing Socio-Technical Systems.” Cyber,
Human Choice and Digital by Default: Autonomy vs Digital Determination. was published by
Springer. pp. 14-18. By Jiro Kokuryo.

As for the activities of each CCRC working group, Medical Inclusion WG held as series of hybrid
“Medical and Health DX Seminars” at the Mita Campus in July and September 2022, where medical
professionals, researchers, and medical entrepreneurs gathered to give lectures and hold discussions,
which were a great success.

In September 2022, a broadband backbone network for which the APRS (Asia Pacific Resilient
Society) Working Group of CCRC serves as the secretariat, Universitas Brawijaya (UB), and
Indonesia Research and Education Network (IDREN) signed an MoU agreeing to cooperate in the
operation and development of a high-speed network, namely 100 Gbps, for research and education

activities.

In January 2023, the “Web Standards and Technology Study Group to Foster Good Media
and Media Literacy in the General Public” (WGML), together with domestic and foreign media
and advertising-related companies, participated as founding members in the establishment of the

“Originator Profile (OP) Technology Consortium”.



In June 2022, as a continuation of the KGRI Great Think Series, CCRC co-hosted “Implication
of Ukraine-Russia Digital Conflict on Democracy” with the KGRI 2040 Project, inviting renowned
professor Lawrence Lessig, who has been concerned about the threat to democracy posed by social
networking services. Professor Lessig joined us to discuss the future of network space and democracy
after the war in Ukraine. In addition, the Keio CCRC-Colombia SIPA Cyber Dialogue is an ongoing
international cyber cooperation effort between Japan and US.

In October, the 12th International Cybersecurity Symposium, “Creating Trusted Cybersecurity
Actions for the Social, Economic, and National Security Domains” was co-hosted by the CCRC
in October at the Mita Campus. In the same October, the CCRC co-hosted a three-day France-
Japan Cyber Security Workshop at Mita Campus, where Japanese and French cyber security experts
presented each other’s research.

As part of CCRC'’s public relations activities, we have begun interviewing CCRC members about
their research activities and publishing them as articles on the CCRC website, and have already
published interviews with five professors.

Three CCRC-related endowed courses were delivered in the 2022 academic year —“Cyber
Civilization: Revolution and Evolution (instructed by David Farber” and “The Platform Economy and

the Sustainable Society 1, 2” (led by “The Platform Economy and the Sustainable Society” Working

Group).
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FIE DI IERIG, RBRE IR ERIE D 7- © O EBRFHEDOMFL, S5 FENICA - ANET
B, RMEHELET L, CAOEKEZ TE 2 B4 %I{H,
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2020FFEL Y, X% — 1T v THEICE S HBBOWENATRICHLT, 7L - 2x— |
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HARDa+— k& LT20074 2 5 5iln L 72 FEE O EEED8SMU Lo B ic, La o
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FIEE, COREEZFLELBTIAL—TDORUTITI DT, [Fr—7 - =ra~vnil] L4
D7, HEEOH VY FVLETH L, RfFRIE. 7 —7HRATICBNT, 1) FLHERE
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(9) FIRLEA A — 2 v 7 HIIC X 2 fEpE o Eil
A FKRER (EE4E Bh#0

< WP FC R AR >
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WAl aTAND Lz, SNFEFTEUMEINTVLIMLLT —XX—2A2EAL T, &9
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i) APICHA B {ERIRE, ii) APICHAMIRERROFARF D 2 &fF T, v R 7 AN X D AFTOFH K
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fTL. TERDEE L & FREDEEERE O L,

APICHA & fESR O A 21T 5 BRI, {ECROBHOBEE FIETIEHBI NPT R b, EE
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5, ¥$7-EMKTE, EHEERTFNOTF CEAREREN D FEL. BTHELEEL -EZMOBE
RBBETHY, SHBROMEELHT T E 20,
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20224034 v 2 —4 v+ ETHUSTREZR SNSO HF B D BT % 1T > 72, SNSICE T %
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L2 B0hB OB rrE v HEGHEOEZAAICE T 2 @M L FFREXIEECTE -, %
DR % 20224 6 ADIBHMBEFETHERL -, THOMHEEOSGHLZ X 6 I
L. HEEOSGELICH LT, HEOBEFEEEE D LS HIRAICHIG L, 5G¥ — & R % J&ZH
LTwahbwiEgEmeml (FESGHIBICE T 2B A L FEHBEL) 1K VAL,

—HEOMFENT CTOSGRELBEL > TRKERBEVAD L EAPVEETE 2D, HTVTICE
J2AT 4 TORENZEMTEDO —RE L T2023FE2 AHE, HAZFEEL Tw 5 EEHAL
[ChatGPT ] oBLA® - T, HAE - FE - BEDO AL DRIGEFRATICOWTHEEL TWw 5,
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(14) ¥R fEdT & R EERIC X 218 T SEH O MEIA & AL
O (RO BORYE LA

<WTFE RS >

RK7wy 7 M. WoHiBRze e BE T & OEEAN HEEERZEL TE L0 KT
R (K) XN HERARZHEBE T2 2 2 HEL 2, ST T LOUR B L OCERHE %
BORL s, LHEERIERLZFTLEZ, ERMRIE. & 50 XK T BIEE R
EDL I NHENIHEEICIVAELTOERICOVWTWL OO EREZFEE L., SHEIc Ly v
1al—vavTELILTHL, MERKRES LUOMEIEEIR. A 1-2BERECTHE I —
TAVIERERNR, i ED, A7uY 27 boFTICL Y, BRI A (B LT
Uy FABEA), a1 (A= T e R), ZE 1M (20224 AR D HEAE
FHREE), EBNELREKIE, V-2 vay b0 2#EEIE (7Y M) —FiEE) ofE
BEFN, BE, @l oREL L UOREEROEF L HIEZfTHRTH S,

(1 = % oo FHTHHIKTT)

(15) Sipftteic BT 2 =M i iRkEnekE
T T3 (AT 4 TT7HA4 VHTRR BH-25A0)

< ST AR SR B >

AW TIE, BIREEICR > T, O L D ICEETWET SN 2 REREREHII Y A 72, i
FERGLEM & v EAFEE LIBTCw 3 EEICH L, HEN R SULERTE B 2SN Y = v
E—A v/ m oW THL I LHFEIHET S LICHRIRT 28R4 RS E) 2% 1T L 72, BRI,
TEENATFRITHN OGRS P OE X Er v 2 -2 L THAS - RERE - witEA
EWVI SRR AT — 7Rl L, [BkCcoRRs 4y b7 =23 0] &%k ay T
VIED ZEEL 72, MEEEOHERETH -7 [Hinzd YV — | im8hchn A, P o E#E i
CEER - M LIEE Y . BEAELEEOERFALOFERRL v EEHS ENTEL B
EE, BHE Y a Vv HE, AEOSMATEEEERELICERKL 2, b O8N, HIBaE
DEELRE T —T 4 & — X —ZAEHIEEHEE B IC X - C, TR E Gl RIE R B
s ToOREDITONTEY, BAEIC k> ZmERA O DEHICSMT 52T [74
AL E IR E R L AW L WO HLEEMZ LI ENRTERT &%, FEFHIC
FHME Nz, COXD RIEEEZEL T, HIEICED AT — 7 AL X —D% &2, X DOEEN
FBIc T3 E, EROEHN Y 2V E—A VY ZICHEMT 2 EDRTE L ZERHLNE o T,
INODOEHOMRELTTIC, EINYER 2RO EFK L7, £, 20234 4 A5 5 3RHTFE
FBFRBICOEIREI N D 2 &3 hE 5> TH b, ULEMTES) & FRAVE~ DR, LG E)
CEERZDANAL~DHE, REDI SR LI L TV FETH 5,
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KGRITIE, BERZA /o — VI —FRREREEDO-RL LT, ERNIOERES 26 FR
ErxBR T 2MELHRT. BN bEBEFEFMRELBTCw 5, T, 5 ZOREHED
2022 F DM R AR METH 5,

(1) B Bkt
KGRI FHE##
(fEEEHG. TYRANVAT T, ~"AATTT—R, T—FF70F %, VAT LTHA V)

(2040837 HBE 7y = 7 b — EEMIEHF 70 27 Mk 570y 227 b=5 P X2 v H]

fEREFEMIEH 70 2 7 b2k (TRER) OvA YAV FETR->TWE A, FRICEAE L
T, FTido#77my 7 b (SP]) offfFticBboTwa, (k. SPJOATMITRDMER I
LAWNAZICEDbETEELTWE =0, 20214EFEDSP] L BA 25405 5,)

A o
fEFREGIEMDI TS T MERK
BRRRICBT 2 HEEN S,
BAOANEEFHRINEBRSBVAZRSLEWN
P)1 EROELSEEE
T \( emmn )  am BEsF ——
P12 fRRERES R oLl
PI3 ZR—YRRIIS AT PJ3 TTaDX
= PI5-4’ {78 PJ5-1
pl5z2 4 PIAADE BES A5 AMEESATA
§$ylg-b mﬁt (IRBE R —=>TRIE)
(BREHS) S,
PJ5-3 178
BEIAT
\_ G PAR J
\ PI5 BER- ARG T - IR T 3 HRABE D
PI6 IR OHAEMS AR

SPJ1 (2040 iR - i - thahb) @EOMEE BET 5
20404E DI T, HERAH L DEEICOWTMAZEBIRT 200 %F A 5% 770 27 b
ThHb, SEEIODHOY vFRY VL E LT, BERELSYE 0 — NV EERFRICE 2 55
B BROBEICOWT, TEREEBERNEE., 274 —L FR¥Dr. Holman %7 X b i
BEHEDOHRGIZRZ Citan 3 2EEY v RS 7 L 2L 72, ENILL D 1467 DERE. 87
HLOSINE 1Sz,
® <4 v 7 A UifE>KGRI 2040 EEHFMLM 7wy =7 b v vaRY v A — [MERIZEE
DFIEL DN 7a— L Ehft OB A% 5% 2 TJ 2022.10.22
Mo - EE AP AV RAEFESEEY
¥ 7. MUFG#HM#EME L 0T, SBIN LR ICHT, HEEABEITEEE LT
VYRY T LERML S, BHYE, AP T ERE L THELRIFERFLER R BE
wAK, HEREERCRAFEE, BETHLIIRFEREZ S X M E, SLota¥e T —~< I
W% 1T > T 2 REEFOBARBIZICET L — 2 2 BHW L, v F4 v T340
Pk, 2204 FRE O HSBME, + v ¥4 b TIRA0E DY HBINE % 157-. MUFG % [t 3 L 52 8%
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IR, LR FERIRELTY Do 7,
® <AF V¥4 -AvIi4 vEE>KGRI 2040 R AE B 27 b vy EY T LS
MUFG 2 B ER AR — T2 B T 28LE AR FAE]
P - EE A AV RAEFISEEY

SPJ3 RE—vilHETas 27 LR L HAER

B ERRLR AR AL BT & HIC RBFPIR O EARS B X OMEEE - 2K — 7 BER2ERE & o [
LK AR =V REE=2) v 7 EIEROEHELE L ED 72, ILEHOLTOEB)FEEIE X
FIKRONTED, RF—BFEHBELPTHIEDTELEHEERAKR—YTHD L) HMER
BEOLDILEN D, BEMEEO-DDOEHE LTRAF—ICEALTWS, LAY —DLHAFDOAN
AZNT =2, kT ORBT — 22 iiA L. AFEREDBAICESCR ) —AK =V ZN LT
HEEHBEER OO0V — v 2R T AFFEL Hig 9. M&5G L2 —Ha, BEREE» 5O
NxEBT7Tay 27 b ED L EGIEZEL 2 BN TE 72,

SPJ5 EE - ~ AR 7 TICE T 2Ly 2T L&D DT

fERRICRE T 2k~ et SR E L BENRIE IR A, £ L) Rt SMEICERAH 5 D0 % v~
ATLRALY V=T Y v 7Ry A7 AEFEEHCTHENICER, L. R¥EBPTrY =7
MIZX D AATTREDL ORI L N L v VR A v b & LT, BETERRIITHERY - 2%
OB T Ty M7+ —LORBELZREL, V—F v I/ == lF D, HE, = —2F
HORMET =2y 7HTHDL, T/, RRX—= =350 =V %2 T, X4 Y =X MR
TER L 720 AT EIRERNBTICONT, N4 H A4 v F 2 ) — ST D cutting edges & 3 F —
(2023.2.13Ff#) 12 T110¢k1% & OBEE - N A A RBEOBIREICH LCRE L, AT 2 &
TE 7, b, F#EENEZ 4 AHITOANA A4 v XA P ) —RiEicHRT 2 TETH 5,

E. THEBFIC L 2EFEBEREER BERE~OPEL 1al—vaVv I by AT LK
AF IV AET AL, 2000F O EFEEREELR, EREDY Iab—vaviiTol,
AL, The 30th ISTE International Conference ® FEFK M & L TEIN 41, 20234 7 H I
FHEKTETH 5, System Dynamics Simulation to Reduce the Number of Patients with Lifestyle-
related Diseases and Medical Costs in Japan by Promoting Behavioral Change (Shingo KAWAI,
Masako TORIYA and Tetsuya TOMA.)

Iole, ERYV—F v A=tk D0 - REZmIC, THETE2T —~ L L7
0y MEBRE L, fTEHERS AT LSP[5-11F, ME ML —=Vv 7237 4 2, &
EORRTHL, VAT LTHA Y - w42V AV (SDM) WHERHAMBZ & e, SDM o
FEF — L (BTEESDMIFRE) 238 L, 6 HIKI 7 /¥R —2IlBLTT A ZDER
AT o720 KEBF 6,000\ ZMA, FM7m X7 MIBHDOTHA va v T4 avyT520
E %% E L 7., ([European Product Design Award 2022] (FfEE : 7 A Y %) Society-Design
for Society #fiD [EED DD THA v | BL Y [BEREROLDDOTFA v ]| ©2HhT
=Y — T Winner, [German Design Award 2023] (Ff€E : F 4 ) @ Excellent Product Design
Household 7 7 = ) — TWINNER, [Asia Design Prize 2023 (E{#E : #E) <WINNER,
[London International Creative Competition | (FEf#E : 4 ¥V 2)) KfFix, 3 A28HIC 7L R Y
Y —R%ZBAE L7z, SDMFRERRFHERH & 1 5 FERMFE ICHEE LIRS hizo T, 3k
FEPORET A REZHCERE L — = v ZORRBEER 21T 5,
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M7 a2 7 P TR TWRITEIER T 7 v M7+ — L%, LAROEKRKEZORATE - HE)
BEERHROXEL L UEHATELZOTRALAL L EZTWS, HADBREERE - EHEE
BRI EI 7oV 27 DR a—FIC AT WES, HEAOE 70y 7 FOFEAR L
Z—XEERL, KT vy P ERNICBHTH L 2H A TWL S,

SPJ6 THT ITICBTE~VAT TR EERA v 37 MICO RS 5 720 D7k

THT ITOMEBHLERIE SO ETICE, EBORSP N L7 me A %5, %
DAL V7 P Eld, RERCRAZ— T v 7 TOHRENIC L 2L FEE, EHE - EHEES Y
A4 R IA4 B, BORIRE . SULSRMEBEICN T 2 EICETES, Y771 =27 M,
THTITRO~NVAT TP DA BEEA v s o BnbETony vy 727 V%1
HL., EEBMNRA V57 MBS FIRER RA v P2 HERT 2 & L D ICFHI TR AR L, RS
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(Soft Matter, Self-Assembly, Entropy Interaction, Gels, Nanoparticles)

020407 HEE 7 rY 27 PO [FHKY 7 b2 —fA&7mY 27 b KB 597
V=X —=%BDdTwb, 7unyz7 FOEWICEL T, [Try 7 FoE8iRE ] TEed
TW5DT, ZITEXZOMEEHOHTHROMEARN T —<ICBT 2MEZITH. FOHIL.
V7 bwx—=tw) [ZOrWYEROYE] THD, FFICGEFEFEHL T2, [EHFT
JavEYy PR LIRS ST OFIE & F R OIMEE WA - EAEMETH
D, VIERTE X s RS REEM R E L TR I T v B, 2 XD aRetEofliEc xS
J KT OEBREZ SEICHET 2 2 LBA0ETH L, AOME TR, F/RTIC [TBRw S
Tl EWIHOFILOWHREZEAT I EEZRBLTWS, TR L & (X, F /K7 IICEAH
INEEATFHOMD O TIGER L, S/ RTFEIcE Rz b E—HAEERZ 203, &
nick->T, S/ RFORMOBKFHZ RH T, TBIRW b EBEFIC KT T E L RRHIC
FARTFEHNE 7 <. AR IIPED AT L AR Z b 263 EpFI NG, RFEIT.
@127 77 ) kT (Polymer Grafted Nanoparticles: PGNPs) D#ESEARTH 5 PGNPsfED
Mgz ~7, PGNPsfRix, =¥ t v € —MHAFHZEREL2HEmIC LT, 2 FORMFET
TEHAAYEY FPEEEZERT 2 LB TFHIENTEY, A XTI T7re L COBRBARNLE
EABRONLARRENTRRINT WS, 22T, FTEINFEE % H v T PGNP EETE fGERE
DENN¥HBAEL - 2 A, XA Y EY FIEEDO D FRIOBCCHEEXH 2 &3 T&E 2, &
x5 7B kT © T PGNPs 28 BCCIEE IR 372 & & A EEICETI L 290 ToHE
il & L T Soft Matterg&ICfg#i I 7z, 72, RFEER L Soft Matter 35D Front 771 8 —Fm & L TiE
Hi &7z (M. Ishiyama, M. Asai, et al., Soft Matter, Vol.18, 6318-6325 (2022)), HH{EIX. 5
PGNPsfEZ# i3 5 2 & T, XA XY EY FEELZRONLI DN EI DEMEEL T T 3 KFET
5,
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KGRIFHTEHEZIR
(FZ7v b 7x+—24, EEE EE ARELE. AE)
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7wy 27 bch s, HEHED S B, bz LIFEREZ DD ANDWEN & 20> 5 BEOMEF| R
i, EERME, EREAHE, EBROTE TROBIER Y, ~VAT T %9 LiEEOENE
FICOHATVE, LICHZZR YT Iy 7EDBEREC., WOb O & KITICE T 2 ER
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FIREICHT L2272 2 S A[RED 2 B A T 5,
ZITEHEEIR, RISZ7uy 27 P BLXOEBEEGEHR T 27 P EEEL, TV XL -
NV THMORAMRE ., T2 - ~VAT T AT LOERE L% 2, @RS ARMEED
AT BT 22T L 72, MUFGHIFERERHIE & LT, @RFmiEff 7oy =27 b
MHLTEML 72> v Eo Y o ((4tE s T 280 AKOREA | 20224612H19H) T3,
[%] #FMic LoD, EY., THY. &FoBlA» @R AL ZMr 2B 52 &ERT
E
HARTZE L LT, a2 0 BHRICEL ARFEAMEOZEEZRHEL., DB ZITY C
ET, TYERN - SNAVRYT T R NREAEESIERRIE D 2 I ALE D T B 7= OB 7 % 15
5 EMTET,
EDRRFIUATOMBY TH 2,
® IEHFN [FH128 MAGRAEEE] [F15E ERER] KBRS T —7 14 v 7' 2
T4 Tk - ERER) GRESUEAL, 202248 4 H) 190-205E, 244-260E

® KAWASHIMA, H. “Le suicide au Japon” in : VIALLA. F et al. Le suicide, les regards croisés,
LEH édition, 2022, pp. 368-380.

® KOKADO, M. et KAWASHIMA, H. “Japon : Une évolution juridique tardive face au
changement sociétal” in. G. ROUSSET, L interruption de grossesse en droit comparé,
Bruylant 2022411 H, pp. 206-219 (ISBN : 9782802770978)
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KGRI FHT-35RT
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KT DR L D DIREFRIED T IR % HE 2 2 IEFEEAIZ2 Wk D BHF
2040 HE Y0y 27 P AV AN=C LTCEEW LT LNEESE T, M —FEHOBE
Lo RIETHRAEICOWT IHWE WL T T,

(5%

INE T, EEROKDOERPEFROEFEMHICRECEELTHWL I ZHLLICLTE L, 20
hTdh, TI2TRI) VvORRBIR, EEROKOIRL FEACEE EDBEGICOWTREL - (Agre,
P. et al, J. Biol. Chem. 273 : 14659-14662, 1998., LIiff, ]. ]., et al. Sci Transl Med. 4 : 147ralll,
2012), Fric, WICHFIES 27 27 74 ) vid, RAEDQRKE & 72 2 EEVOHRICBIS T2 2 &
DR S d, 2040F - St S OB R O —Bh A H S BEAMREI LS (BERKRTL R Y —
Z 5 RAED &R E F & #E5E, 2015, Yasui, M., Folia Pharmacol. Jpn.,153 @ 231-234, 2019), %4
T, EERDOKGFOIRDEENIE, Lo TRIFULI N 2D TH A 9 B2, FRIMER A D KK
INA X7 b ATR LN KIEE (Weber M, et al. Science, 287 : 2461, 2000) &Xxftbtd 2 & & T,
WTTRANEIEIC B 5 KIS DRI R 120 R % FE, EARETOKSTORL B2 IHET 2
TOT 74 FI7AEGIFL SRR & 172 (Tsenkova, R. et al. | Near Infrared Spectros,
2009), i, KD A= =N —D XS BHRET 2MEL DS DDERNFS AV F %
BRI 20TEHES, TN EWMY BELKDITFORL BV ZERIA~T PLTRET 2L
T, FHOZWICH WS FiETh 5 (Tsenkova, R., Near Infrared Analysis, 2 : 59-66, 2001),

(Zmyzz b1 RE - KD TFOIRS )

TR, AR IAT Ay r—2— (RAK, WHIK, B XOEMNMK) DFFlc, KOIR2 %
W (D TIRE) 2R pEE S LT, RIS (NIRS) OB EZBREE L 72, HIE (387754
ot es (Bruker MPA (FT-NIRS) I ImmF oy MY v Iz ry FLEIELZ, T—ZD
FEMTIC 1. Pirouette 4.0 spectral analytical program (Informetric, Inc., Woodinville, WA) 2 X %%
IR % 1T - 72 (Kato,Y., et al. Appl. Sci. 11 : 9337, 2021), E7ZRf@HrGike LT, ERD D
(Principal Component Analysis, PCA) 12k 2., HF5XDOEWHAT B X WMMUEDRIEZ L7z, %
D%, SIMCA (Soft Independent Modeling of Class Analogy, SIMCA) E7 MiC X » T, &3
TN — 2 — % #AT 5 R % discriminating Power 2> & [A]7E L 7z, K5 1D —OHIRE) ¢ & —
v (v1,2,3), AR (S0-S4) R OREERA DN, CNOOREBET 7T 77 L0\w5
ZHIOL—Z—F ¥ —F (K1) THEKT LT, IATATF—X—LDBOEHRTENLL -,

30°C More hydrogen 55 °C
(V3) bonded water

1344nm

[ 38, ey °™ [ How to discriminate

N 1972 various waters ?
L \(V1% v2)

‘: L(Jn%?ér shell) By lons? pH?...

ONH s
(82) ¥ (Free OH)

Less hydrogen
bonded water

Bl &EEIRXINI+—2—DKRFFIRB%ZT 777 7 LTHE
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ZORER, HIEREZ30°CHH55CIC P32 2ick->T, [KSF| DIRE) &2 — v RZ5
fEL, EEI ATV T =X —EHEOREG X -V, L—F—F = KBTI T 77
LTRNI Nz, ZOFHIZ, L L 2K (Cha2014) (ZIREIC X » TELS 22, #ifif7
JLBK (Cha2016, PQ) 1. HEIC X > TEL LA\, KREAMELET 5 LARME R
Teo 72T 077 L1F, K FOREZAELL, BRESMLLRETOREDOEEZHOICL 2
(Kato,Y., et al. Appl. Sci. 11: 9337, 2021),

(Fuy 2 b2 IR FFY - KGTOIREFE)

RIT, SO XD KT OIRDLFR D, IREFRIEDHIIREZIRA 5> AT L LTHHMTH 5D
ETNVEBREMEEL -, EERNOKOED X, BET (LEFy 27 R) oZ#fzslEkR L, &
BORIECLCEENMICER L EPAONT VIR, ZOTFHRERZ 2ICE > Ty, HlAIE,
LRy 72 ZARFO—27 Vv 254 iz, MilENTI1I-10mME&ERE CHEET 22, RIERE T
E. AN D 7L & F 4 VIREE (FUBELIER) 28R L. ZauctE- CtlEEE R (727 L
A V) »E#. 2Ol Iz FAvigsd BHEER) KXo THMT3I —e Fuf7u il
Hh 7V =g (3-HPAMA) ~R#f &, JRELTHHINE 2 ERA LN TS (Matsuzawa,
D, et al, PLoS ONE, 3 : e1944, 2008, Yoshida, M., Clin Chim Acta, 441: 115-121, 2015), % 7-.
IR FF v E, —SHEEZFTETH V254 (GSH) ¥ 27 4 FiES (S-S) L
BRI 7 2 F ok v (GSSG) 23FtE, HEFEITE MDY 2 aL—v 3 vic k- T, &l
INxF A4 (GSH) @ —SHE L BT 2 K071k, 27 b 5HukE“HETEL, B L
25 AV GSSG LI RLIRDBENET L EERE L2, EET 2K TORLEFVIL, EdE
EHERER BT 2 BT, EEREEIEZH 723 (Scoppola, E., et al. Biophysical J. 106 ; 1701-1709,
2014),

AT TIZ, A2 FA Y LRGP TFOMHAIERIC X 2K T DOIRD T ZIREES 2 €7 L FER
EREFEL 7, @M v 2 54 v (Wako : 077-02011, 1-10mM GSH)., Bg{b# 7 % FF v
(Wako : 079-03333, 1-10mM GSSG) # PBSICiEfRE & ®, v =27 + 1 TR L7ZJ7ETNIRS
HIE % 1TV, Raw 7 — X ORI B X OMENT IC LB 72 RAEI O REE & £ oot (PCA) ¥ X
RS (Partial Least Squares Regression, PLSR) #F TGt L 72, Z DfER., PCATH
% KD 2 RO FTALEE & L T mean-center, smoothing (25), snv2AMETH 2 & ZHHL 2T
L7z, ZDtk, PLSREEITICK 5T, 3208 A 254 T UNECERKS X UCREDE ),
R (1100-1850, 2050-2400nm) 73T, KF#L (Factor), EIJFEFREL (r Cal, r Val), ¥+ V
7L —v g v ofE#HE (SEC), 7ux ) F—v v ofEdEiE (SECY) 28 LA, %
DFEE . Exclude outliers on PCA factor 3 o fE#zE5= (SEC) (X, 1100~1850 D SEC0.386 & v %
01100~1850 & X 182050~2400 ® SEC0.077 D /G B3 Y 7a > o 72, F 72, 1Calld, &% 6D EMR
BT b [AFEEE0.988~0.999 TH - 7223, 1100~1850 F X 1F2050~2400 o i £tk <lx. D7 n[A
BohlRERErmons GR1),
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PLSR | Before excluding outliers Exclude outliers Exclude outliers

on PCA on PCA factor 3 on PCA factor 4
Wave | 1100-1800 1100-1800, | 1100-1800 1100-1800, | 1100-1800 1100-1800,
range 2050-2400 2050-2400 2050-2400
Factor 4 3 4 3 4 3
r Cal 0.992 0.999 0.988 0.999 0.995 0.999
SEC 0.337 0.081 0.386 0.077 0.266 0.074
r Val 0.991 0.999 0.987 0.999 0.994 0.999
SECV 0.351 0.835 0.405 0.079 0.277 0.076

5% 1 Calibration and cross-validation results of PLSR model for GSG and GSSG at each type
of glutathione concentration. N = sample number, Factor # = number of latent variables, r Cal
= correlation coefficient of calibration, SEC = standard error of calibration, r Val = correlation

coefficient of cross-validation, SECV = standard error of cross-validation.

INLDRERP G, TNV EFA v -IKDFOIRLZENICL S, MIlANDL F v 7 ZFHMIC X,
1100~1850 &5 KX 1f2050~2400 D RAEIH AL ETH 5 2 E AL ICL 72,

(51&)

SAEELEX, IA2FF VIBES LA 2 F 4+ v oEE (GSH, GSSG) 1ff - T
LIKODFOIRLZEECORZHO I L, ETVEREZMELI L2, 510, 204057 HE
P] (7 4 = FikBR, 10T 734 2B%. RFOKSFORS DY Lol —v a v, KEW
BT 7a—FE) WWERERL., K] CBEbIEMEXRRT 220D T /T 7Ty b7 x—
LR, Ky FOIRLZECD» LRERIEDO T EZIRA 2 IFRBUBHIELEL ST 5,
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(5) 794 T v A=Y
KGRIFHTFE AT
GRS IER IR, B 7 v I ) X LE%)

My research for last year was primarily in collaboration with Prof. Mitsukura from the Faculty

of Science and Technology. It mainly consists of two projects.

1. Improving Heart Rate Acquisition Algorithm from Ballistocardiogram Sensor

We have published a journal paper in PLOS ONE. The aim of this investigation is to suggest a
better method for calculating Heart Rate Variability (HRV) using Ballistocardiogram (BCG) signal
inputs. During the study, the subjects were instructed to remain in a relaxed state for a period of
ten minutes. The proposed approach exhibited higher accuracy and recall percentages, as well as
lower mean error, than the conventional method. Additionally, the proposed system was assessed on
a single atypical ECG subject and demonstrated unexpectedly good performance.

In this case, the BCG sensor was placed in the bed legs, which is prone to vibrations from
floor. By implementing soft matter materials, such as gels or foams, novel BCG sensor that is
robust against environmental noise while retaining high quality signal can be achieved. Additionally,
soft matter materials can be used to design wearable sensors that can be placed on the skin
directly as an option for non-invasive and continuous monitoring of cardiovascular health. Overall,
implementing soft matter has the potential to provide more accurate and accessible tools for

monitoring cardiovascular health in addition to the proposed algorithm.

2. Connection between biosignals and mental health

[ am currently working on analyzing a publicly available dataset to identify the relationship
between several types of biosignals and mental health. One of the preliminary results shows
statistically significant correlation between cognition with statistical properties from EEG spectral
features and HRV features during sleep (R2 of 0.38 with p<0.05). This shows the possibility
of predicting cognition level by utilizing biosignals available during sleep. By using soft-matter
technologies, such as comfortable yet sensitive sensors, it may be possible to obtain more accurate
biosignal data during sleep as opposed to conventional Polysomnograms (PSGs), leading to a better

understanding of the relationship between biosignals and mental health.
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Abstract:

Corona Virus (CODID-19) was first reported in Wuhan in December 2019, then spread in
different parts of China, and gradually became a global pandemic in March 2020. While the death
toll is still increasing, the epicenter of casualty has shifted from Asia to Europe, and that of the
affected people has shifted to USA. This paper analyzes the responses in East Asian countries,
in China, Japan and South Korea, and provides some commonalities and lessons. While countries
have different governance mechanism, it was found that a few governance decisions in respective
countries made a difference, along with strong community solidarity and community behavior.
Extensive use of emerging technologies is made along with medical/health care treatment to
make the response more effective and reduce the risk of the spread of the disease. Although the
pandemic was a global one, its responses were local, depending on the local governance, socio-

economic and cultural context.

@ Distribution of Residual Disease and Recurrence Patterns in Pathological Responders After

Neoadjuvant Chemotherapy for Esophageal Squamous Cell Carcinoma

Authors: Satoru Matsuda, Hirofumi Kawakubo, Akihiko Okamura, Keita Takahashi, Tasuku
Toihata, Ryo Takemura, Shuhei Mayanagi, Kenro Hirata, Tomoyuki Irino, Yasuo Hamamoto,
Hiroya Takeuchi, Masayuki Watanabe and Yuko Kitagawa

Journal: Annals of Surgery, Vol: 276, Issue: 2 (2022)
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Abstract:

Objective: This study aimed to elucidate the residual disease distribution and recurrence patterns

in patients with ESCC responding to NAC.
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Summary background data: To appropriately plan a prospective trial for the organ preservation
approach which includes additional chemoradiotherapy in patients who responded to NAC, the
distribution of residual disease needs to be elucidated. Given that the residual tumor is located in

the regional field, chemoradiotherapy can be safely added to eliminate the residual disease.

Methods: Overall, 483 patients with resectable ESCC who received NAC followed by transthoracic
esophagectomy at 2 high-volume centers were reviewed. The recurrence-free survival, overall survival
(OS), and residual and recurrent tumor patterns were compared among the pathological

responses.

Results: Compared with nonpathological responders, pathological responders exhibited significantly
longer recurrence-free survival [hazard ratio of Grade 1b/2/3 compared with Grade 0; 0.25
(P<0.001)/0.17 (P<0.001)/0.16 (P=0.003) ] and OS [hazard ratio of Grade 1b/2/3 compared
with Grade 0: 0.26 (P<0.001)/0.12 (P<0.001)/0.11 (P=0.003) ]. In terms of the distribution of
recurrence, the percentages of solitary recurrence in the regional field out of all recurrence was
significantly higher in patients with Grade 1b (60%)/2 (67%)/3 (67%) whereas less than 25% in
Grade 0 or 1la.

Conclusions: It was found that postoperative recurrence in responders occurred in the regional
field mostly as a solitary lesion without the distant failure, indicating that the residual tumor cells

can be eliminated by additional chemoradiotherapy.

Mapping of Lymph Node Metastasis From Esophagogastric Junction Tumors: A Prospective

Nationwide Multicenter Study

Authors: Yukinori Kurokawa, Hiroya Takeuchi, Yuichiro Doki, Shinji Mine, Masanori Terashima,
Takushi Yasuda, Kazuhiro Yoshida, Hiroyuki Daiko, Shinichi Sakuramoto, Takaki Yoshikawa,
Chikara Kunisaki, Yasuyuki Seto, Shigeyuki Tamura, Toshio Shimokawa, Takeshi Sano, Yuko
Kitagawa
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Abstract:

Objective: The aim of the study was to determine the optimal extent of lymph node dissection
for the 2 histological types of esophagogastric junction (EGJ) tumors based on the incidence of

metastasis in a prospective nationwide multicenter study.

Background: Because most previous studies were retrospective, the optimal surgical procedure for

EG] tumors has not been standardized.

— 144 —



Methods: Patients with c¢T2-T4 adenocarcinoma or squamous cell carcinoma located within 2.0
cm of the EGJ were enrolled before surgery. Surgeons dissected all lymph nodes prespecified in
the protocol, using either the abdominal transhiatal or right transthoracic approach. The primary
endpoint was the metastasis rate of each lymph node. Lymph nodes were classified according
to metastasis rate, as follows: category-1 (strongly recommended for dissection), rate more than
10%; category-2 (weakly recommended for dissection), rate from 5% to 10%; and category-3 (not

recommended for dissection), rate less than 5%.

Results: Between 2014 and 2017, 1065 patients with EG] tumor were screened, and 371 were
enrolled. Among 358 patients who underwent surgical resection, category-1 nodes included
abdominal stations 1, 2, 3, 7, 9, and 11p, whereas category-2 nodes included abdominal stations
8a, 19, and lower mediastinal station 110. If esophageal involvement exceeded 2.0 cm, station 110
was assigned to category-1. Among 98 patients who had either adenocarcinoma with esophageal
involvement over 3.0 cm or squamous cell carcinoma, there were no category-1 nodes in the
upper/middle mediastinal field, whereas category-2 nodes included upper mediastinal station
106recR and middle mediastinal station 108. When esophageal involvement exceeded 4.0 cm,

station 106recR was assigned to category-1.

Conclusion: The study accurately identified the distribution of lymph node metastases from EG]J

tumors and the optimal extent of subsequent lymph node dissection.

Music as a coevolved system for social bonding

Authors: Patrick E. Savage, Psyche Loui, Bronwyn Tarr, Adena Schachner, Luke Glowacki, Steven
Mithen and W. Tecumseh Fitch
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AN Y = 7=

https://www.kgri.keio.ac.jp/research-frontiers/papers/2022-4.html

Abstract:

Why do humans make music? Theories of the evolution of musicality have focused mainly on
the value of music for specific adaptive contexts such as mate selection, parental care, coalition
signaling, and group cohesion. Synthesizing and extending previous proposals, we argue that
social bonding is an overarching function that unifies all of these theories, and that musicality
enabled social bonding at larger scales than grooming and other bonding mechanisms available in
ancestral primate societies. We combine cross-disciplinary evidence from archeology, anthropology,
biology, musicology, psychology, and neuroscience into a unified framework that accounts for
the biological and cultural evolution of music. We argue that the evolution of musicality involves
gene-culture coevolution, through which proto-musical behaviors that initially arose and spread

as cultural inventions had feedback effects on biological evolution because of their impact on
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social bonding. We emphasize the deep links between production, perception, prediction, and
social reward arising from repetition, synchronization, and harmonization of rhythms and pitches,
and summarize empirical evidence for these links at the levels of brain networks, physiological
mechanisms, and behaviors across cultures and across species. Finally, we address potential
criticisms and make testable predictions for future research, including neurobiological bases of
musicality and relationships between human music, language, animal song, and other domains.
The music and social bonding hypothesis provides the most comprehensive theory to date of the

biological and cultural evolution of music.

Corona Virus (COVID-19) “Infodemic” and Emerging Issues through a Data Lens: The Case of
China

Authors: Jinling Hua and Rajib Shaw
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Abstract:

Coronavirus (COVID-19) is a humanitarian emergency, which started in Wuhan in China in
early December 2019, brought into the notice of the authorities in late December, early January
2020, and, after investigation, was declared as an emergency in the third week of January 2020.
The WHO declared this as Public Health Emergency of International Concern (PHEIC) on 31th
of January 2020, and finally a pandemic on 11th March 2020. As of March 24th, 2020, the virus
has caused a casualty of over 16,600 people worldwide with more than 380,000 people confirmed
as infected by it, of which more than 10,000 cases are serious. Mainly based on Chinese
newspapers, social media and other digital platform data, this paper analyzes the timeline of the
key actions taken by the government and people over three months in five different phases. It
found that although there was an initial delay in responding, a unique combination of strong
governance, strict regulation, strong community vigilance and citizen participation, and wise use
of big data and digital technologies, were some of the key factors in China’s efforts to combat this
virus. Being inviable and non-measurable (unlike radioactive exposure), appropriate and timely
information is very important to form the basic foundation of mitigation and curative measures.
Infodemic, as it is termed by WHO, is a key word, where different stakeholder’s participation,
along with stricter regulation, is required to reduce the impact of fake news in this information
age and social media. Although different countries will need different approaches, focusing on its
humanitarian nature and addressing infodemic issues are the two critical factors for future global

mitigation efforts.
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Abstract:

We present a new data reconstruction method with supervised machine learning techniques
inspired by super resolution and inbetweening to recover high-resolution turbulent flows
from grossly coarse flow data in space and time. For the present machine-learning-based
data reconstruction, we use the downsampled skip-connection/multiscale model based on a
convolutional neural network, incorporating the multiscale nature of fluid flows into its network
structure. As an initial example, the model is applied to the two-dimensional cylinder wake at
ReD=100. The reconstructed flow fields by the present method show great agreement with the
reference data obtained by direct numerical simulation. Next, we apply the current model to a
two-dimensional decaying homogeneous isotropic turbulence. The machine-learned model is
able to track the decaying evolution from spatial and temporal coarse input data. The proposed
concept is further applied to a complex turbulent channel flow over a three-dimensional domain
at Rer=180. The present model reconstructs high-resolved turbulent flows from very coarse
input data in space, and also reproduces the temporal evolution for appropriately chosen time
interval. The dependence on the number of training snapshots and duration between the first
and last frames based on a temporal two-point correlation coefficient are also assessed to reveal
the capability and robustness of spatio-temporal super resolution reconstruction. These results
suggest that the present method can perform a range of flow reconstructions in support of

computational and experimental efforts.

(@D Amplitude estimation without phase estimation

Authors: Yohichi Suzuki, Shumpei Uno, Rudy Raymond, Tomoki Tanaka, Tamiya Onodera and
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Abstract:

This paper focuses on the quantum amplitude estimation algorithm, which is a core subroutine
in quantum computation for various applications. The conventional approach for amplitude
estimation is to use the phase estimation algorithm, which consists of many controlled

amplification operations followed by a quantum Fourier transform. However, the whole procedure
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is hard to implement with current and near-term quantum computers. In this paper, we propose
a quantum amplitude estimation algorithm without the use of expensive controlled operations;
the key idea is to utilize the maximum likelihood estimation based on the combined measurement
data produced from quantum circuits with different numbers of amplitude amplification operations.
Numerical simulations we conducted demonstrate that our algorithm asymptotically achieves

nearly the optimal quantum speedup with a reasonable circuit length.

Fate of Measurement-Induced Phase Transition in Long-Range Interactions
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Abstract:

We consider quantum many-body dynamics under quantum measurements, where the measurement-
induced phase transitions (MIPs) occur when changing the frequency of the measurement. In
this work, we consider the robustness of the MIP for long-range interaction that decays as r-a
with distance 1. The effects of long-range interactions are classified into two regimes: (i) the MIP
is observed (a>ac), and (ii) the MIP is absent even for arbitrarily strong measurements (a>ac).
Using fermion models, we demonstrate both regimes in integrable and nonintegrable cases. We
identify the underlying mechanism and propose sufficient conditions to observe the MIP, that is,
a>d/2+1 for general bilinear systems and a>d+1 for general nonintegrable systems (d: spatial

dimension). Numerical calculation indicates that these conditions are optimal.

Young age, female sex, and presence of systemic adverse reactions are associated with high post-
vaccination antibody titer after two doses of BNT162b2 mRNA SARS-CoV-2 vaccination
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Abstract:

Background: SARS-CoV-2 vaccination has started worldwide, including Japan. Although high rates

of vaccine response and adverse reactions of BNT162b2 vaccine have been reported, knowledge
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about the relationship between sex differences and antibody response is limited. Furthermore, it

is uncertain whether adverse reactions are associated with the vaccine response.

Methods: This prospective observational study included 673 Japanese participants working in
a medical school and its affiliated hospital in Tokyo, Japan (UMIN000043340). Serum samples
were collected before the first dose and three weeks after the second dose of BNT162b2 vaccine,
and antibody titers against the receptor-binding domain of the spike protein of SARS-CoV-2 were
measured. Answers to questionnaires about background characteristics and adverse reactions
were obtained at the time of sample collection, and the relationship between antibody titers was

analyzed.

Results: After excluding participants who did not complete receiving two doses of vaccination or
two series of serum sample collection, 646 participants were analyzed. Although all participants
became sero-positive after vaccination, antibody titers were highly variable among individuals
(260.9-57,399.7A U/mL), with a median titer of 13478.0AU/mL. Mean titer was higher in
females than in males and higher in young (<45 years old) participants than in aged (>45 years
old) participants. Participants who experienced adverse reactions demonstrated a higher antibody
titer after vaccination than those without adverse reactions. Multivariable analysis demonstrated
that young age, female sex, and adverse reactions after the second dose were independently

related to higher antibody titers after the second dose.

Discussion: A favorable antibody response was observed after two doses of BNT162b2 vaccination
among mostly healthy Japanese participants, especially among female and young participants.
Although further investigation is essential, our results imply that the systemic adverse reactions
(ie., fever and general fatigue) are associated with a higher antibody response that indicates the

acquisition of humoral immunity.

Organ and brain crosstalk: The liver-brain axis in gastrointestinal, liver, and pancreatic diseases
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Abstract:

The liver 1s the largest organ in the human body and is responsible for the metabolism and
storage of the three principal nutrients: carbohydrates, fats, and proteins. In addition, the liver
contributes to the breakdown and excretion of alcohol, medicinal agents, and toxic substances and
the production and secretion of bile. In addition to its role as a metabolic centre, the liver has

recently attracted attention for its function in the liver-brain axis, which interacts closely with the
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central nervous system via the autonomic nervous system, including the vagus nerve. The liver-
brain axis influences the control of eating behaviour in the central nervous system through stimuli
from the liver. Conversely, neural signals from the central nervous system influence glucose,
lipid, and protein metabolism in the liver. The liver also receives a constant influx of nutrients
and hormones from the intestinal tract and compounds of bacterial origin via the portal system.
As a result, the intestinal tract and liver are involved in various immunological interactions. A
good example is the co-occurrence of primary sclerosing cholangitis and ulcerative colitis. These
heterogeneous roles of the liver-brain axis are mediated via the vagus nerve in an asymmetrical
manner. In this review, we provide an overview of these interactions, mainly with the liver but

also with the brain and gut.

Organ and brain crosstalk: The liver-brain axis in gastrointestinal, liver, and pancreatic diseases

Authors: Yujiro Kawai, Shugo Tohyama, Kenichi Arai, Tadashi Tamura, Yusuke Soma, Keiichi
Fukuda, Hideyuki Shimizu, Koichi Nakayama, and Eiji Kobayashi
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Abstract:

Engineered heart tissues (EHTs) that are fabricated using human induced pluripotent stem cells
(hiPSCs) have been considered as potential cardiac tissue substitutes in case of heart failure. In
the present study, we have created hiPSC-derived cardiac organoids (hiPSC-COs) comprised of
hiPSC-derived cardiomyocytes, human umbilical vein endothelial cells, and human fibroblasts. To
produce a beating conduit for patients suffering from congenital heart diseases, we constructed
scaffold-free tubular EHTs (T-EHTs) using hiPSC-COs and bio-3D printing with needle arrays.
The bio-3D printed T-EHTs were cut open and transplanted around the abdominal aorta as well
as the inferior vena cava (IVC) of NOG mice. The transplanted T-EHTs were covered with
the omentum, and the abdomen was closed after completion of the procedure. Additionally, to
compare the functionality of hiPSC-COs with that of T-EHTs, we transplanted the former around
the aorta and IVC as well as injecting them into the subcutaneous tissue on the back of the mice.
After 1 m of the transplantation procedures, we observed the beating of the T-EHTs in the mice.
In histological analysis, the T-EHTs showed clear striation of the myocardium and vascularization
compared to hiPSC-COs transplanted around the aorta or in subcutaneous tissue. Based on these
results, bio-3D-printed T-EHTs exhibited a better maturation in vivo as compared to the hiPSC-
COs. Therefore, these beating T-EHTs may form conduits for congenital heart disease patients,

and T-EHT transplantation can form a treatment option in such cases.
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Abstract:

Doxorubicin (DOX) is the most widely used anthracycline anticancer agent; however, its
cardiotoxicity limits its clinical efficacy. Numerous studies have elucidated the mechanisms
underlying DOX-induced cardiotoxicity, wherein apoptosis has been reported as the most
common final step leading to cardiomyocyte death. However, in the past two years, the
involvement of ferroptosis, a novel programmed cell death, has been proposed. The purpose of
this review is to summarize the historical background that led to each form of cell death, focusing
on DOX-induced cardiotoxicity and the molecular mechanisms that trigger each form of cell
death. Furthermore, based on this understanding, possible therapeutic strategies to prevent DOX
cardiotoxicity are outlined. DNA damage, oxidative stress, intracellular signaling, transcription
factors, epigenetic regulators, autophagy, and metabolic inflammation are important factors in the
molecular mechanisms of DOX-induced cardiomyocyte apoptosis. Conversely, the accumulation
of lipid peroxides, iron ion accumulation, and decreased expression of glutathione and glutathione
peroxidase 4 are important in ferroptosis. In both cascades, the mitochondria are an important
site of DOX cardiotoxicity. The last part of this review focuses on the significance of the

disruption of mitochondrial homeostasis in DOX cardiotoxicity.

@ Accuracy and Speed Improvement of Event Camera Motion Estimation Using a Bird’s-Eye View
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Abstract:

Event cameras are bio-inspired sensors that have a high dynamic range and temporal resolution.
This property enables motion estimation from textures with repeating patterns, which is difficult
to achieve with RGB cameras. Therefore, motion estimation of an event camera is expected
to be applied to vehicle position estimation. An existing method, called contrast maximization,
1s one of the methods that can be used for event camera motion estimation by capturing road

surfaces. However, contrast maximization tends to fall into a local solution when estimating
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three-dimensional motion, which makes correct estimation difficult. To solve this problem, we
propose a method for motion estimation by optimizing contrast in the bird’s-eye view space.
Instead of performing three-dimensional motion estimation, we reduced the dimensionality to
two-dimensional motion estimation by transforming the event data to a bird's-eye view using
homography calculated from the event camera position. This transformation mitigates the
problem of the loss function becoming non-convex, which occurs in conventional methods. As a
quantitative experiment, we created event data by using a car simulator and evaluated our motion
estimation method, showing an improvement in accuracy and speed. In addition, we conducted
estimation from real event data and evaluated the results qualitatively, showing an improvement

in accuracy.

Photoacoustic lymphangiography exhibits advantages over near-infrared fluorescence lymphangiography

as a diagnostic tool in patients with lymphedema

Authors: Yushi Suzuki, Hiroki Kajita, Anna Oh, Moemi Urano, Shiho Watanabe, Hisashi Sakuma,
Nobuaki Imanishi, Tetsuya Tsuji, Masahiro Jinzaki, Kazuo Kishi

Journal: Journal of Vascular Surgery: Venous and Lymphatic Disorders, Vol: 10, Issue: 2, Pages 454-
462.e1 (2022)
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Abstract:

Objective: Photoacoustic imaging is a new technique that can evaluate the vascular system
using photoacoustic effects. The present study compared the ability of the new photoacoustic
lymphangiography (PAL) method and more standard near-infrared fluorescence (NIRF) to image

the lymphatic system in patients with secondary lymphedema after gynecological cancer surgery.

Methods: Patients with secondary lymphedema in the lower extremities after gynecologic cancer
surgery, who were assessed using PAL between May 2018 and January 2019, were recruited.
NIRF was performed first using 5.0 mg/mL of indocyanine green injected using a 0.2-cc 30-gauge
needle. Correlations between NIRF and PAL findings on patient images were subsequently

examined.

Results: Seventeen patients with secondary lymphedema were enrolled. The mean age of the
patients was 61 * 11 years. The imaging sites were the medial lower leg in 15 patients, the
posterior lower leg in 9 patients, the lateral lower leg in 7 patients, the medial knee in 4 patients,
and other areas in 3 patients. A total of 38 pictures were obtained. Five distinct lymphatic
patterns were observed over the entire sample using PAL: straight, winding, spiderweb, nebulous,
and black-out pattern. Eighteen of the 24 limbs (75%) that exhibited a linear pattern in NIRF
exhibited a straight pattern in PAL, and 19 of the 20 limbs (95%) that exhibited a splash pattern
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in NIRF exhibited a winding or spiderweb pattern in PAL. Eight limbs exhibiting diffuse patterns
without linear or splash patterns with NIRF were all nebulous or black-out patterns in PAL. This
suggests that more severe lymphatic degeneration was associated with poorer visualization in
PAL.

Conclusions: NIRF plays an important role in lymphedema treatment. In the present study,
various PAL patterns were compared with those observed using NIRF. PAL provided clearer
images including transectional views, which were not available using NIRF, and may promote
further understanding of the changes in the lymphatic structure and function in patients with

secondary lymphedema.

An organoid-based organ-repurposing approach to treat short bowel syndrome

Authors: Shinya Sugimoto, Eiji Kobayashi, Masayuki Fujii, Yuki Ohta, Kazuya Arai, Mami
Matano, Keiko Ishikawa, Kentaro Miyamoto, Kohta Toshimitsu, Sirirat Takahashi, Kosaku Nanki,
Yoji Hakamata, Takanori Kanai, and Toshiro Sato

Journal: Nature, Vol: 592, Issue: 7852, Pages 99-104 (2021)

DOTI: 10.1038/s41586-021-03247-2
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Abstract:

The small intestine is the main organ for nutrient absorption, and its extensive resection
leads to malabsorption and wasting conditions referred to as short bowel syndrome (SBS).
Organoid technology enables an efficient expansion of intestinal epithelium tissue in vitro, but
reconstruction of the whole small intestine, including the complex lymphovascular system, has
remained challenging. Here we generate a functional small intestinalized colon (SIC) by replacing
the native colonic epithelium with ileum-derived organoids. We first find that xenotransplanted
human ileum organoids maintain their regional identity and form nascent villus structures in
the mouse colon. In vitro culture of an organoid monolayer further reveals an essential role
for luminal mechanistic flow in the formation of villi. We then develop a rat SIC model by
repositioning the SIC at the ileocaecal junction, where the epithelium is exposed to a constant
luminal stream of intestinal juice. This anatomical relocation provides the SIC with organ
structures of the small intestine, including intact vasculature and innervation, villous structures,
and the lacteal (a fat-absorbing lymphatic structure specific to the small intestine). The SIC has
absorptive functions and markedly ameliorates intestinal failure in a rat model of SBS, whereas
transplantation of colon organoids instead of ileum organoids invariably leads to mortality. These
data provide a proof of principle for the use of intestinal organoids for regenerative purposes, and

offer a feasible strategy for SBS treatment.

— 163 —



Embodied and Social-Emotional Learning (SEL) in Early Childhood: Situating Culturally

Relevant SEL in Asian, African, and North American Contexts
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Yingying Zhao

Journal: Early Education and Development, Vol: 33, Issue: 5, pp. 746-763 (2022)

DOI: 10.1080/10409289.2021.2024062

BN =T <=

https://www.kgri keio.ac.jp/research-frontiers/papers/2022-17 html

Abstract:

School-based Social Emotional Learning (SEL) programs emerged in North America and have
not traditionally focused on embodied learning processes that are situated in the learners’ contexts
and lived experiences. Thus, we present evidence and advance the case that transferable social-
emotional competencies are inherently culturally responsive or situated in learners’ authentic
experiences and are inherently embodied. We also introduce a conceptual model grounded in
bioecological and embodied theoretical frameworks to help guide future research and practice
for culturally relevant SEL. Research findings: We used parts of the scoping review methodology
to search and screen the published empirical literature on SEL and embodied learning. Findings
highlight the increase in SEL research over the past 2 decades but with extremely limited work
done outside of North America, particularly in Japan and South Africa. Consequently, we explored
what culturally responsive, situated, and embodied SEL would look like across three different
cultural contexts (i.e., in North America, Japan, and South Africa). Practice or Policy: While the
principles, goals, and key skills of SEL might apply to most or even all cultures, an emic approach
where culture-specific values, beliefs, or customs drive the development and implementation of
SEL curriculum, and incorporates the meaningful inclusion of key community members is needed
to be effective for specific groups of students. To implement and facilitate effective SEL programs
within diverse and multicultural settings, policies and practices related to SEL curriculum need
to consider the backgrounds and needs of the children, families, and communities that are being

served.

@ Mechanisms to improve labor productivity by performing telework

Authors: Sachiko Kazekami

Journal: Telecommunications Policy, Vol: 44, Issue: 2 (2020)
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Abstract:

This study investigates mechanisms underlying the influence of telework on labor productivity in

Japan. First, this study finds that appropriate telework hours increase labor productivity, but when
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telework hours are too long, telework decreases labor productivity. Second, telework increases
life satisfaction, and life satisfaction improves labor productivity. However, telework increases the
stress of balancing work and domestic chores, contrary to Japanese governmental expectations,
and the stress decreases life satisfaction. The stress, fortunately, does not directly reduce labor
productivity. Although telework increases happiness and work satisfaction, these factors do
not influence labor productivity. Third, this study clarifies that telework is more efficient for
improving labor productivity if workers commute more than 1 h or commute by trains or buses
that are usually very crowded during rush hours in Japan. Finally, the effect of telework for
workers who have a greater number of potential trivial duties is insignificantly larger. Supervisors
and colleagues often ask others to perform trivial, extra tasks without regard for schedules.
Telework may help workers avoid such trivial duties and increase labor productivity. However, the

importance of trivial duties is also demonstrated in this study.

Effect of oral administration of nicotinamide mononucleotide on clinical parameters and nicotinamide

metabolite levels in healthy Japanese men

Authors: Junichiro Irie, Emi Inagaki, Masataka Fujita, Hideaki Nakaya, Masanori Mitsuishi,
Shintaro Yamaguchi, Kazuya Yamashita, Shuhei Shigaki, Takashi Ono, Hideo Yukioka, Hideyuki
Okano, Yo-ichi Nabeshima, Shin-ichiro Imai, Masato Yasui, Kazuo Tsubota, Hiroshi Itoh

Journal: Endocrine Journal, Volume 67, Issue 2, Pages 153-160 (2020)
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Abstract:

Recent studies have revealed that decline in cellular nicotinamide adenine dinucleotide (NAD+)
levels causes aging-related disorders and therapeutic approaches increasing cellular NAD+
prevent these disorders in animal models. The administration of nicotinamide mononucleotide
(NMN) has been shown to mitigate aging-related dysfunctions. However, the safety of NMN in
humans have remained unclear. We, therefore, conducted a clinical trial to investigate the safety
of single NMN administration in 10 healthy men. A single-arm non-randomized intervention was
conducted by single oral administration of 100, 250, and 500 mg NMN. Clinical findings and
parameters, and the pharmacokinetics of NMN metabolites were investigated for 5 h after each
intervention. Ophthalmic examination and sleep quality assessment were also conducted before
and after the intervention. The single oral administrations of NMN did not cause any significant
clinical symptoms or changes in heart rate, blood pressure, oxygen saturation, and body
temperature. Laboratory analysis results did not show significant changes, except for increases in
serum bilirubin levels and decreases in serum creatinine, chloride, and blood glucose levels within
the normal ranges, independent of the dose of NMN. Results of ophthalmic examination and
sleep quality score showed no differences before and after the intervention. Plasma concentrations

of N-methyl-2-pyridone-5-carboxamide and N-methyl-4-pyridone-5-carboxamide were significantly
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increased dose-dependently by NMN administration. The single oral administration of NMN
was safe and effectively metabolized in healthy men without causing any significant deleterious
effects. Thus, the oral administration of NMN was found to be feasible, implicating a potential

therapeutic strategy to mitigate aging-related disorders in humans.
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(D How Can and Should the Platforms be Governed? Assessment of EU Digital Services/Markets
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Professor Lawrence Lessig (Roy L. Furman Professor of Law and Leadership, Harvard Law
School)
Jiro kokuryo (Professor, Faculty of Policy Management)

Abstract:

This working paper was based on the “KGRI Great Thinker Series - How Can and Should the
Platforms be Governed?: Assessment of EU Digital Services/Markets Acts” presented by Prof.
Lawrence Lessig in June 2022, which explained the rise of the tech giants through the lens of
antitrust and the European Union’s strategy for regulating digital platforms, particularly the

Digital Services Act, which the European Parliament approved in July 2022.
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9, A XV}

(1) Great Thinker Series
EFRAICIERE L T\ 2 E 4 2% (Great Thinker) Z i/ L W HEHEL. FRESZHIMEL T
Wb, B, EE NIV T A4 ANy avidT —HhA 7L, WebH A b TIA L —MRICAFE
LTwa,
(Frf@ - W7 1%, FEhiRFo b o)
https://www.kgri keio.ac.jp/great-thinker-series/index.html
https://www.kgri.keio.ac.jp/en/great-thinker-series/index.html

(D “How Can and Should the Platforms be Governed?: Assessment of EU Digital Services/Markets
Acts”

EHE o —L v A - Ly¥ 2 (Roy L. Furman Professor of Law and Leadership, Harvard
Law School)

FIRF 2 20224 6 H24H () 14:00~15: 00

B ZHF v v o8 R JbR—

S5« 58

A=A VN
BIEEE i AF (BERAER)
HH - OD—L VR Ly

a Xy b B CED (RABSRFENR - CCRCEHHELE)
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(2) Lecture Series

@

EFRE 25 - BHERREZX S Z L2 B L LT, &IOS - BHHEICHED 577 2 ENAL X

DB E L CHEEEZMBELTCVES, HEET -4 7L, B —RICABL £,

(FrE - WRALIE, ERERED b D)

https://www.kgri.keio.ac.jp/lecture-series/index.html
https://www.kgri.keio.ac.jp/en/lecture-series/index.html

Characterizing roles of Palmitoyl-protein Thioesterase 1 in Developmental Plasticity and CLN1

disease

HEF 202245 H9H (A) 11:30~12:30

ST AGIRET ¥ v v X2 IRAEREMER LT v v

FET : A 7Y v FIERX

EiE  &EE (FFRp@EER 72 L)

i EIE IR (Assistant Professor, Departments of Anatomy and Cell Biology, Pediatrics and

Neurology, College of Medicine, University of Illinois at Chicago)

AHEEEE

Infantile neuronal ceroid lipofuscinosis (CLN1) is a devastating neurodegenerative disease that
affects children. CLN1 is cause by mutations in the depalmitoylating enzyme palmitoyl-protein
thioesterase 1 (PPT1). Protein palmitoylation and depalmitoylation are critical for synaptic
function. However, the role of Pptl-mediated depalmitoylation in neurodevelopmental plasticity
and how loss of Pptl drives neurodegeneration in CLN1 is unclear. To address these questions,

we studied plasticity mechanisms that underlie neural circuit development in the visual cortex of
the Pptl-/- mouse model of CLNI.

In a first set of experiments, the role of Pptl in the regulation of N-methyl-D-aspartate (NMDA)
receptors was examined. The composition of NMDA receptors shifts during neurodevelopment
coincident with the maturation of the visual cortical circuit. We found that loss of Pptl leads to
a stagnation of this developmental molecular pattern. Specifically, dysregulated synaptic calcium
dynamics and left Pptl-/- neurons vulnerable to excitotoxicity, partly due to hyperpalmitoylation

of the immature NMDA receptor subunit GluNZ2B.

In a second line of experimentation, the role of Pptl in the synaptic scaling of a-amino-3-
hydroxy-5-methyl-4-isoxazolepropionic acid (AMPA) receptors was examined. Pptl-/- neurons
demonstrated exaggerated synaptic upscaling of calcium-permeable AMPA receptors in vitro
and in vivo. A postsynaptic scaffold implicated in synaptic scaling, A-kinase anchor protein 5
(Akap5), was over-palmitoylated in Pptl-/- neurons. Further, this pathway linked for the first time

dysregulated synaptic calcium to a neuroinflammatory cascade in CLN1.

Together, these findings emphasize a vital role for PPT1-mediated depalmitoylation in synaptic
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plasticity that underlies circuit formation and function in the developing nervous system.

https://www.kgri.keio.ac.jp/news-event/123337 html
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Regulation of a A Amyloidosis and Neuroinflammation by the Gut Microbiome

HIRF © 202242 11H25H () 9:00~10: 00

LA ABIRETF v v iR RABERFEERLE S vy

B feE )T - fiH

Eib - EE (FAFRERAR L)

FEE  Professor Sangram S. Sisodia, Professor of Neurobiology, University of Chicago

A A

Background: We have explored the role of the gut microbiome on AS deposition and microglial
transcriptomes in transgenic mouse models of AB amyloidosis using antibiotic (ABX)-mediated
perturbations of the gut microbiota. In parallel, we have established germ-free transgenic mice

that are devoid of microbiota

Methods: We orally administered an antibiotic cocktail either postnatally or throughout life
to induce sustained alterations in gut microbial populations in two mouse models of Abeta
amyloidosis. Using well-established [HC, biochemical and transcriptional readouts, we have

evaluated amyloid deposition and neuroinflammation in these paradigms.
Result: We demonstrate that ABX-mediated alterations in the microbiome parallel changes

in plasma cytokines and chemokines, reductions in amyloid deposition and modulation of

morphological and transcriptional landscapes of microglia that is selective for male animals.
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Importantly, reintroduction of fecal matter (FMT) into ABX-treated male mice restores amyloid
pathology, neurodegenerative phenotypes and transcriptional changes to levels that observed in
vehicle-treated mice. Using a CSF1 receptor antagonist, we now establish that microglia play a
critical role in modulation of these phenotypes. The presentation will include studies of female
mice subject to ovariectomy and ABX treatment to assess the role of ovarian hormones in
mediating the documented sex-specific effects of gut microbiome perturbations on Af deposition

and microglial phenotypes.

Conclusion: Our studies reveal sex-specific alterations in amyloid deposition and microglial

phenotypes in transgenic mice upon treatment with orally administered ABX.

Acknowledgments: This work was supported by Cure Alzheimer’s Fund (CAF), Open
Philanthropy Fund, Alzheimer’s Association and Good Ventures Foundation. SSS is a paid
Consultant of AZTherapies Inc. and Green Valley Therapeutics, Inc.

https://www.kgri.keio.ac.jp/news-event/132940. html

Ap: The Principal Component of Vascular and
Parenchymal Amyloid in Alzheimer's Disease

e p-secretase —
BACE1

extracellular

c'!l\'IJ(T'w CIJQEI}

cytosolic
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Seminar on Brain Organoids

HEF : 202393 H13H (H) 10:00~12: 00

& SEITx v v R ZREERIEIE LT v vy
BfE /715 © N

S ik (AFRERZR L)

i
1. Epitranscriptomic regulation of neurogenesis
Hongjun Song, PhD

Perelman Professor of Neuroscience, University of Pennsylvania
2. Engineering human brain organoids for modeling brain development and injury
Guo-li Ming, PhD

Perelman Professor of Neuroscience, University of Pennsylvania

https://www.kgri.keio.ac.jp/news-event/135340.html

ide PR Cell type-specific and stage-dependent
Human organoids - based on developmental principles méA mRNA landscapes and functions

Organoids are three-dimensional in vitro cell cultures grown in suspension that recapitulate
the cell diversity, cytoarchitecture and some function of human organs

Adult stem cell-derived organoids Pluripotent stem cell-derived organoids

‘Il —— Tk e
iPSCs
Brain organoids

Limited to tissues that In theory, PSCs can generate any
contain adult stem cells cell type/organ/tissue of the body

Schutgens and Clevers, Annual Reviews of Pathalogy, 2020
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(3) Virtual Seminar Series
EFRR 72T - BERMAR S 2 HNE LT, A v 74 VEilEEZ Lt I+ —%E< —fi%
WAL Tw 5,
(Frj@ - B&O7 1%, FEhRo b o)
https://www.kgri.keio.ac.jp/virtual-seminar-series/index.html

https://www.kgri.keio.ac.jp/en/virtual-seminar-series/index.html
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(4) #£fEB LU F DA v b

ERRR 2098 - BERMEZML L2 HRE LT, &7 vy 27 PAFEMT 54~ % KGRI
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(FTJ& - BEL1%. EflFD b D)

@D ToB-S Open Forum [543 HI24T1F % % 7 — Internet of Brains @ ELSTFH#H |
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AL, ZAT Y ZARRIC, FE-CHBlE L oflic [EHE] Z2BEL o HihFiEL
LT, BRABAT 4 7T —EDIEESLHEICH ST [FEEE - FHii ] T2 A8 tERCclhE -
TWwd, ZO—25, MEICKEL Z/\>DEHIEE (Trust Indicators) %@L T [{E4] #
SRR e CHY A T A EBE 2 v v — > 7 4 [The trust project]| 72, K
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7 =4 7EASHEH - 20224 8 H19H

Bt ik A v T~ FEE
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B G Y = 7= —

(R #R) https://www.kgri keio.ac.jp/news-event/126215.html
(#4%) https://www.kgri keio.ac.jp/news-event/126389.html
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HEE : 20224E 6 A24H (4) 15 :40~18 : 00
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BAfE ST A7) » ¥

ST k—x = ERE E (RABORET 50

FAfEHR S 7 = 7 < — © https://www.kgrikeio.ac.jp/news-event/133510.html

English : https://www.kgri.keio.ac.jp/en/news-event/133510.html
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F oM EfE- XX v 7 +— F Webinar

NE

59 EE-AX Y7 +— F Webinar®7 —~ (%, Pattern Formation and Stem Cell Development
THhHOVE L, AX V74— FRFDPhilip Beachy# ., 7V 74 v a2av vy ETRFED
ANLEENR. 5RO ANEFEEHE . FEREASHRPIEED 4 %I X 25E1/ThbN
F L7z, 4 Y R bIBXRaudience 2> LIERBZERICE b ITOILE L 72,

F1{# * Stanford School of Medicine, Department of Anesthesiology, Perioperative and Pain Medicine,
(= 250 A B =

A KGRI, Keio University Yagami Data Security Lab

e BB ATA TIA VR [ ) R=v 3y - 2y b =2 - Yy oty (LINK),
FEE R R RS (JST)

HIRE 20224 7 AH23H (d2) 9:00~10 : 30

Bl ik - v 74 v (Zoom)

-4 A —x— WY 2 (E¥HW #9% KGRI LEFTE)
BARESE Y = 7=

https://www.kgri.keio.ac.jp/news-event/126512.html
English : https://www.kgri.keio.ac.jp/en/news-event/126512.html

SLDDDRS WEBINAR SERIES 2021-2023

Advanced BioScience Webinar for Drug, Device Development

NeuroScience Webinar

Keio University July 22,2022 5:00PM PDT
July 23,2022  9:00AM JST
9th Keio-Stanford Webinar:

Pattern Formation and Stem Cell Development

of Madicing, span
A versatil
TRICK (Thiple Coloured germ layer Knockin) system
Tavasn Seizan, P80
Degarimentof

Register in advance for this webinar:
i i AL

K6l University
Okano Lab, SchMed
Yagami Data Security Lab
KGR
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English : https://www.kgri.keio.ac.jp/en/news-event/132936.html

SLDDDRS WEBINAR SERIES 2021-2023

Advanced BioScience Webinar for Drug, Device Development
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SLDDDRS WEBINAR SERIES 2021-2023

Advanced BioScience Webinar for Drug, Device Development
NeuroScience Webinar

Keio University November 18, 2022 5:00PM PST
November 19, 2022 10:00AM JST
e 11th Keio-Stanford Webinar:

Evolution of CRISPR/Cas Technology

Discover microbial recombination protein for cleavage-free gene editing of long sequences
N Rt " ord University School of Medicine
= sease resea

Rescue of Prader-will derived
by CRISPR/dCas3-TET1.mediated epigenome editing

EETONE

Register in advance for this webinar:

o =" Keio University
Department of Anesthesiology, Okano Lab, SchMed
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Stanford :
MEDICINE  YogamiDaia Secury Lab
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