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Operational Systems of Thought in Clinical Decision-Making in the Era of
Generative Al and the Future Role of Healthcare Professionals as “Emotion
Terminal”

Seiji Bito
Division of Clinical Epidemiology, National hospital Organization Tokyo Medical Center

Abstract

Rapid advances in artificial intelligence (AI) technology are transforming healthcare,
reshaping clinical decision making, and changing the roles of healthcare professionals.
This paper explores the interaction between two operational systems of thought,
'intelligence' and 'consciousness', and how generative Al models, such as GPT-4, can
complement healthcare professionals in serving the best interests of patients. Al systems
are efficient at processing large amounts of data, supporting diagnoses, suggesting
treatments and assessing medical risks. However, the subjective experiences and
emotional turmoil that patients go through during clinical decision-making are not
always rational and require a different approach.

Yuval Noah Harari's concept of "intelligence" as the ability to solve problems and
"consciousness" as the ability to feel subjective experiences is presented as two modes of
thinking: the operating system as intelligence (I-OS) and the operating system as
consciousness (C-OS). Generative Al excels at supporting I-OS reasoning by efficiently
solving problems and providing evidence-based information. However, its performance
in C-OS, which deals with subjective experiences and emotions, is limited.

As generative Al becomes an increasingly effective information terminal, healthcare
professionals will need to adapt and become "emotion terminals". They will be
responsible for understanding patients' subjective experiences, providing good
communication and active listening, and helping patients to articulate their wishes and
concerns. The future role of healthcare professionals will involve striking a balance
between I-OS and C-OS thinking to facilitate optimal decision-making processes for
patients. By embracing this dual role, healthcare professionals can strengthen the
connection between patients and doctors, ultimately improving patient outcomes in the

era of Al adoption.

Keywords: operating systems of thought; generative AI; clinical decision-making;

intelligence and consciousness; emotion terminal; professionalism



[ AR 2T FE = ]

Table . Characteristics of thinking in I-OS and C-OS modes.

Characteristics of I-OS mode

Characteristics of C-OS mode

The goal of the approach to problems is

problem-solving

The goal of the approach to problems is not

to solve the problem, but to “work it out”.

The problem is located within the target

individual

The problem exists in the situations in
which the subjects appear, and are external

to the individual subject

There is only one correct answer for a

particular problem

The correct answer to a particular problem

varies from event to event.

Every problem has a corresponding cause.
The basis of problem-solving methods is the
elucidation of causal relationships and the

elimination of causes

Causes of problems “vary” and are often
contingent. In the problem approach, we are

not concerned with eliminating causes

The bases for decisions are treated as

objective information.

Rationales for decisions are often in the

form of subjective “perceptions” or “values.”

The knowledge of the expert is the primary

resource for dealing with the problem.

Relationships and dialogue between

characters are the primary resources in

dealing with problems

Even complex problems can be decomposed.

The complexity of problems is recognized.

Acknowledgements

Everything in this section was conceptualized, discussed, and written by SB. This work

was

supported by funding from JSPS Grants-in-Aid for

Scientific Research

(KAKENHI), Grant Number JP20H03922. The funding institution had no impact on the

design and conduct of the study; collection, management, analysis, and interpretation of

the data; preparation, review, or approval of the manuscript; or decision to submit the

manuscript for publication.

We would like to thank Editage (www.editage.com) for English language editing.

Conflicts of Interest

none declared

Abbreviations

AlI: artificial intelligence




BORE R T FEE
EREEER - GE S TRER AH ERT

2023 HFE, ERCEEW - minE s T RS TR - R - SREIC X D8NS T H
% 2~ =9 22— F(Humanitude) |2 B3 HAFE - 33 - HE %I L7,

IS S

OESHEREREAR ZE MR AR - BISANEFEHETE(CREST) AM & H#HER
BoOWAAL 2T a VRN OAIH R BLOW N 2T 7 v a VORE
B - IR FROfR] (WF7EREFE - ML R hEELR  HaFsEsE - KEEfMT)
AFRBIZNTFE—F) - FT7aia=b—ra VET a~v=F 2 — FE g &
L7z, THE®S, W5, DERFOFEMF LRI EA T VO ERLIZEY A TV S,
WMREEFE L R T ARFEIL, VT E—F N - 7 ala=r— a CEINERHRE
(Augmented Reality) # A= 2 2 2 L —3 g VU U AT ADEEKRMTE 2 Fhig L7213, F
AL - EIRIERE - [EAE - BRI AR E UTERRI AWFSERE R 2 I & %, WF9eak
DFEFAEB LOHEE - JRRIEE 21772 > 72,

1) PraEBL % (Augmented Reality) # iV V-2 2 2 L—3 5 2 2T L OB
H[EIRFgEE & IR BAFS L 7o AR BRI BLFE 2 BT 2 L3RI FE(Augmented Reality) &
W T alash—a Dy al—ig VAT AOREN AL FEfiT 5 Lt
2, ZHE CTOMERROREIEZHED D720, EFH - FEFHNOFEHRE T 0 s Z
LBREE N T4 70, BIRER (GERTT) & O-XFRIFEEICL2TTRA~OHBIEEL L OA
WL FRANL & F DIEE BT o T,

2) HE - RIS

~YNFE—H AT THNi Y =F 2 — NIZBET2FINEE - HRaZ~=F 22— RFEZDHE
HRZEBRENICHEE L, HEMR~OBEFICHRE LG LTS, REEITEER TR,
AR TFHBRPE, RTINS, B RFETS, WL FE T, B R R

B, REARRFESE, BRSNS KFHEE TR ECTESR - HETHTE, BE. FEM
BEE2XRE LR EEwm L, TRFICIETRAMEELAFELFEHm L, =6
WA, 2~v=F 22— FOREE (v bE LT, wWETHRFEAO FLERIZBER L
o RREEZ Lo R —k U ¥ —DBAEEITV, TR « P ~D 2~ =F = — NG
B 2 A JER LTI L7,

3) WFFERS AL
T DT D CREST OFFERCRHE EH 2Bk, BER LI,

@ BAFHRAREBMIIE B N LA - JORS K AT LIy 7 2 32 = —
o VHAOBE Y AT L% RS - AHERT)



AT TIEINTINEE « JERBLFE AT LIERAEY 7 a2 a = —2 a VEITOHEE T X
T LS LN OHE R T DR AT 5. BIEA N IRIEIED 70 WO RBHVE &2
X2 DHI1E, ko TEZRET V] 2T TS TE S, H LWRIET L ORI KD
BNTND, BAEREFE L ORI ala=r—va UINEOEW TRWFT | OEBLO
DA RTHDLZENMONL =T, Bifeala=r—3a VTHEREINESR
IERMRIHT, TRWFT ] OEBRITEE > TR, AFEIZF T ala=r— a8
WMHEBEET VAR ZHET D, ZOHERDTZOOFEEE LT, O TR\
T & BETDHIOOT T OB RE ORI LS - U MOME @YLIEHRHE
(augmented reality: AR)Z{EH L7-BAIE S 7 OFEKME~ LT E—F )L« FT7aIa=
r—a vk SV al—varHE ST ADORR BTN, 2023 HEEIXS T O
BRI D 72 6D O REEBRSE & LRI & AT o 72,

@ AAPZENREEE LELEE2 O DT — a3 o= —v 3 VIEILERFIER
FE  WILFER CGOREITRT) e HE  KEERFOOERE % —)
AR R EA T E 720 . 39 OB E#ET 27 ny =7 N ThdH, 7T—h -
WAk - B3 - T 7 ) v V=05 ORER I 2 THBICHFIE LoD, Ax ORISR Y
o< H3XbIEE) [SUbALTr ) 2B L. fa~DFEEZHKAD ZO%EIX, 7— =
Ra=r—vaORFEEZENP LT, ABPERIZZMLTOLIH LB ZED . fb
DHEFAMET TEFL L) Wond, DIV EI W AEE0FERZ HiET,
WHEEE OARERE L, HAMLE Oy T —27 3K 0 88 X OEIREERFO MR O /31 1
v MIFEZIT T2,

| EEREESmEE |

TSR (24 R BRI e v 4 — B OB % HOICHIZEE 15 4 (BRI 8 4. S 25NE
Wt 64, BFZERAE 1 4) 12X 0 ERE - BFE - BE 21T - T\ 5, EREENT FROmY <
B5,

<FEPR>

1. EXREHEROZH LIBRENOHEE., ETO7+u—T 7
MENRRELZH O L [PyNRHTE - SFEEE 27 U= 7 ] ITERK 70 4 OFER -
FLOVE DS EEE 2 Gt o B - #R)1] - THE - B EA2 P OLICEE X icE b T2
LCW5, EEIIRE CHEHIEE 2 SN -GE, IEELEZHBN L, flEgROEN
BFONRWEEIIA TN EHLUATIZ L0 BAF72HE - SFEL S L T\ 5, 2EncIidme
Floxh U CEIREE T2 b 0P LT %, B RFIC WPSSI S EE MM A CREli 217 -
TWb, BMFEPORAMICEDLETT7 40 —T v 7 LTV D, 4FFIRFICERL, &
e L IET R - UF - EINORIRWSEF THEA TN D, KPR OBIRIZE L
T, EEIRZ RS2 TSI Z 3223, RANICE > THEENH D | EiE
FRADHLY FAA % B4 LTz,

2. HIR. BRADANTNEHIAMN
WD N TN EHEA M O AR 60 i e Wor 2FEMICESE vy~ 3 ICAS

_6_



(X 1), HRITOREHTER, QN FE A 21 5 S RIEEEIT . @% REEEIE (&) .
@DEBIOHREREZME S HEE . OfinE (KR&EE 90 %) T. FFIC©®Auditory
Neuropathy (Auditory Neuropathy Spectrum Disorder) JEFIZ%I4 5 A TP E AT
HEBZNONF-RTH D, NN 213, BlEN 113 & HHT\5D,

2024 4 3 H 10 AFATOMETIFE B MOOK [ FEThHH 5 WWERE) CTITHIR E#
=D NTHNHHIMNIHREH T 202, ZETH 2MLOFHEETH -7,

<wrze>

O NHO xv hU—273FEIE DHAERBERA 7 UV —=2 7% OREREIRAEIC L 55
HEE o0 FRE FE I 56 LR & RINERECE 12 BT D FoE )

2021 FFE~2023 FEEE WFFRAERE INFE*E

BAEWBER R 7 U —= 2 7% OREERE )R CHERE & W S ER 0, HEEE o FEAEE
BIOFE AR EZH LN L, FOH%OMBELRH 5 WIE A TNEER FIORE - ZE sk CHAE
BaZT-%, 3 E TORER « 556 - BADOES L~ L% KIDS F#EA T —/L& v
THlRERTAN L TV 5, ENLRBEigE OSRERE o 2 —, Z&ERbt & OLFRFETH 5,

OVestibular Neuropathy @ Galvanic VEMP (2 X 298 (B2 BAEAf 9T C)

2022 FFE~2024 R WFEREE TIESRT, oHEMEE NGB

Auditory Neuropathy (Z Vestibular Neuropathy O & 082 DWW THIZE 21T > T\ 5,
G-VEMP, V-Hit ®E AT, FifER O ML & RIEMRED &6 HIZHRED 8 5 ] 6 7T
LEo2ELTn%,

O SRR ST ORI BT STFSE & AL OB

SERNERENI (3 = TR RO 10~20%A0FL . FHERED EUEH TIRIRH
#REIE L IR £ 5 VEMP % IV CHUCEBIR SOBEBII% & KL TV 5, #7212 0
HCO bridge KO OV & B L, BRI b OD, FRRIRLOD,
AR R LTS,

O S RM/NEE - A4 HE PASHIE O Tl o Bl 38 s A O 5

INEE < S EEPASHE (X R & W OGE 08 H 5, FElH 5 I o AR & 285
BRI Z1T> T D, FFRBRRAEZ TV, IR NI BN 5 2 & 2H 50T
LTS Lz, BRSNS AE U WL 212 270 TR L TV 5D, A EERZEN
ECBRWESICT Y arFa—7%2FAL, £ 1 FllkT 5 & BRI TENER S
D ENbnol, (BHERKFEEERIE & oL FR)

it 2 FLLERIFEBIOTERK Uiz B LS HEOREDFHIZ MG L, =IEkE O £ &
D OYEf & BAA L7z,

O FEREREE L RER

FEEERAABHEATEIE DR E I L D BER AR OB FRER 2 1 B, WA s W e
DWRROFERRGE 3 B, KB 1 FloSFEINHZ IR TITV, IHOBER & 7 X 720 GR A
BEABZLTWA, HiT-ICAE— Roay ha—LaffeE/e OKN E@E A28 A L=, FHFEOIR

_7_



ERTE B S OV E BB AR O KM O JRFEEALIZ DWW TR M A T2, RiTERCE
D>, EENHHXZ2 D>, 8 D VNEE DT ST 72 Dz fiFi 4~ <

O Listening Difficulty (LiD :
2022 4FHE &0 KB

%, LiD & ik & T2 BF 1%, LI

TS R DRI AN D DG D
D LD 1T ED X 5 IRk

1. WRERE 2 —

__ﬂ()\}

VLR X 72 D
RN ICER Y #HA TV D,

T & H v R HEE)

MRFERE LT DH AMED OAFEPECEIN LR FEIFEZ1T > T
ZHLHd, mERAENL S HDD XD
ABOWITEDRREFF > THW SN D RIAR TH 5, SEMRNE
(AL 208 EZ LT D,

(272 o7, LiD 1%

(& - MFE*#)

N TNEFir 5 (2007.4~2024.3)

67
[ 7 65 5 64
59
| KT =
53
- 49 "
40 45 42 |
| 42| 42 32
34 32 |
30
30 26 28_ [
14 _ 20 |24
33
14
E ’ l
3 I I

2007 2008 2009 2010 2011

2012 2013 2014 2015 2016 2017

2018 2019 2020 2021 2022 20234k



[ 7 7 e =]

HEME ARSI SEHEtE 2 CREST
WrgesEs (A q 272 g9 ]
Wi ME LV A 2T 7 > a U ORER) - IEFFROfEH

AHZEFT, Yves Gineste 1, BJ\FE 2, Fojyr 3, iRk 4
(1 N EE Y ¥ —minE r 7 s, 2 U KRR, 3 BALZRFZERT, 4 [ LK)

§1 HFrFEEEROBE

(1) FEHaz

AKF—ALTlE, MBELWNH# a~v=Fa2— ROFr7HiEZ., =777t %—,
Rt o ETCHS. EE(b L., HEIHIET R EEA O TELWS T AF AN ED L H 72
R DI S D DD E RS HAT L, FE AT LOBBIZ ORI 5 Z L2 B L
Lic, Fo, BLWMHERAX LN E S U TRIMED NTHNE < 2585 BB Fa01 2R
PRANCE D MLATZ, BARBICIZBL R O X 5 I BICOWCHEME Lz, F7-. AU TR
ENTHE VAT LOFINENIW [ F IR RIS D O - e e R 2 B AR &
LC, 1M A It R, WFst4a Fii L7,

(2) P&

MBI HAEFZE E L CORE >

1. EEBEEARICED TRE] AF)V L —=0 T ORBEERIC L 2 BRI
W PR SN2~ =F 22— K Fb—=7 Y 27 LA(HEARTS) % JLiEE 325
(Augmented Reality (AR)) #H\W=GBEES 7 F#ED 2 I o =47 — a3 VIO F
ZILGE LT, 38 ADOFMETFAITK LT, MEROBEHEEF NEAE R WTZI & . YEaEE 5 A/
HE DT AE T 2 MZEID YT, JIATE AL R Lo, ZOfER, JEEHRIEIC L VI
HAEZTTFEROIZIN, TA a2 7 bl 0447258010 kdEEbic, BE~
OHFEHEOM EELELS 2D 2 ERbh oz, ZOMRIZLY, JERHED I I 2= —
3 VARROBENEN RSN & & BT, B - MREEMRS T Tide < FENHEE O N
Hizh MELWGBANES 7 Hilia2 %D X 910725 2 EWRENTz, RIFIER R IT
PLOS ONE (2#g#i <t 7=,

2. MELIfh2] ZLOYERRFEOHERAL Ry MNZEDHFE - vV TFE—F LR
DIRFE

W MEL< s 2 & oWt Z k2 22t R RIC L VR, B85 2
NN LTz, F72, ZOMEREZ vl v MISEE LT AICK L TRR, EBEIZRBROZ)
BN D ERMERSNTZ, o, RVATLAEHWT G54 &L Tnhd) 2o~
NTFE—HNVARIZONTHRAE L, W& AR ED 2 L CHEDENBAET DL L5
FERIZ L > THER LT, vV TFE—F T~ =F2— FTHLEMRINDAFLTHY, £
DNRDBA SN T2 o 7o Z LITFIRNCE R TH 5, 26 DpRiE PLOS ONE,
Frontiers in Psychology 7¢ &£ D UIZEFIR TN TV D,



[t 7 7 Whge =]

3. 2~ =F =— NEHE O - ST R A

WE . 2~ =F 2 — FEE OtRE - #idd L OREHIEE 4 fMRI, M T~ —
XN & DT DR EIT o7, RIFRTIREIC L DR, 2~v=F 2 — FEME 1L
T —=a— 1 BT D ENL S BERERY ISR — XA LD HENICEE L TEBY £,
AL b RRRDFERZ ST, ZHICE Y 2~ =F 2 — FRBHE ORI T —==
—a EBERHLH T L, o, BRI ERDIRHTH L0, IMEELER L TVD
ZEMBHBMNIe ol TAUTHEMEL IEE TR A D Z L OFEEMHEEZRLTEBY . Eiz,
RT7—=a—urtOBERH DL L ERTHICRMATH D, KiisliE Frontiers in
Medicine (ZEHRS 72,

<BREHANA ) RN— g ANTREL FET DR >
L TAZ—LOXEER AR R~ =F 2 — R b L—=7 27 4 HEARTS 5 OBi%
IHETITHRE LI hL—=7Y A7 A HEARTS &, LILM (GTP4) BLUEHAMRT= Vv
(Azure Text to Speech/VoiceBox) Z#iAG o, FIHICRAEERE ZHIL LT ¥
— & ORFFEVRFTRE AR T2 IR BLEKARIC L D a~v=F a2 — R L—=U TV AT A
(HEARTS 5) #Bi% L7z,

<HRERRFRIT>

1. Sato W, Nakazawa A, Yoshikawa S, Kochiyama T, Honda M, Gineste Y.
Behavioral and neural underpinnings of empathic characteristics in a
Humanitude-care expert. Front Med (Lausanne). 2023 May 25;10:1059203. doi:
10.3389/fmed.2023.1059203. PMID: 37305136; PMCID: PM(C10248535.

2. Nakazawa A, Iwamoto M, Kurazume R, Nunoi M, Kobayashi M, Honda M.
Augmented reality-based affective training for improving care communication
skill and empathy. PLoS One. 2023 Jul 10;18(7):e0288175. doi:
10.1371/journal.pone.0288175. PMID: 37428739; PMCID: PMC10332577.

3. Ishikura T, Sato W, Takamatsu J, Yuguchi A, ChoS G, Ding M, Yoshikawa S, &
Ogasawara T. (2024). Delivery of pleasant stroke touch via robot in older adults.
Frontiers in Psychology, 14, 1292178.

AR (B X OERFHEIT T 5 AR D)
1. EERFERARIC L 22~ =F 22— R hb—=27T 27 LAHEARTS Ot HER
TN —LOxFEEEH L2~ =F2— N b—=07 A7 A HEARTS 5 13, KDL
A7 ala=r—2a Vil AT ATHY . SEED L HT T HFREGN K & [ T%
WAEIZ 3BT D =B ORI FEREEICRB T 5 7 7 2 U 7 — X JIigi~D )5 B~ & B
WL, RN DA AATTHTETH D,

2. fhaedfs

FFERR R DR L LT, & & Offfeny7edkm 7' v o 7 b BNARFE R 712 BAs S
iz, FHMEMIZEES TAL 100 ) 0Bz BIEx . b 2% 100 S E ClEFETH
a6 L AERIT ONDEHtAIBE R LS T AT L OBEZ FEH T 5 Z & 2 BEEIZ 2017 4F



[t 7 7 e =]

\ZHEE > T E T OBGR TR 100 1%, 0SB 7 0y =7 b & L TAIZEF — L OTEE)
EERAIR L, HEFEEAHME L7, 0 2 WA DX - ARERE, & MEREEHE~ L2 R
V—7uvx b 2RESE, TOFLFELE L TRIFET — L OWFFEAER & VTR
JEZ O AL ZHBNX 2, HELDRRCNCEDED Il =T 4 OTTRSMERET S
TDOPWRTFBIEIEZ L R —k & — % 2023 4 9 HIZHmE T OO BEIRR LT,
IR RUCITBR TR & & BICARWFET — L A U RN—=RNT —F T v N &7V, AR AR T
— AR LI EREEZH W L TFE—F )L s a3 a = —v gDy Ial—g
VYV AT DOEBRIKEBRSS, AR OB E TYF T — A OR O R Z B LT
W5,

Q) DS R DREM

THERFRARNC L B 2~v=F2— N hL—=27 V27 LAHEARTS O RICIAT 7158
Aoy FCHELIEZ2~=F 22— KL —=73 272 HEARTS . Zh
F TSR T, BEERY:. BIGERP, MILKTF2R L, HEERORY: - BEEBEICE T
LNHEFEBITHEAINTND, 5hb . SFEEICHRE LM E /4 SR8/
v A7 . (HEARTS 4 powered by ChatGTP) # 4 &2, LV Z < OEEKRBETOE
HEEBHICRD ANOGND EHIIEIHZITo CW FPETH D, £/, T XX—L D%t
HEFEHL-a~v=Fa2a— Kb —=07 A7 5 HEARTS 5 %, Hpi#fii k&2 &
DOXIEEREE ~DO R4 B 5 L2 KEFEC, BE & OSEOIIIC X 2 ERHE ~
DB E | 7B~ RH bR ED 5 TETH 5,

HEEE ([(VITFRAINFIZFv—) LLTORAFE—FN - FTala=h— gy
Bt o RA~DEE
> EETHOMEFEE TfE 100) oRE@~7o Y= e LT, R - fgkE - HE -
LHEHB L LT alaohr—3a VEBEEANIEREF—LARERLEVI 2
L— g VBTN AW TIT 9, 2024 45 9 HIZERT & e iraitz i
1’35,
> RS RBERE OERIFEEICHOVW IR AR~ =F o — RES L+ 5,

EBEEE MR DB AR L LicEminE 7 7 S E B

> AR F =N LIV I 2L —ya VBT A A AW T EHE &
Bl 3 2, 2024 FIXEERBRFHRPE, TR PO FHE BRI RN O
iR & OHLFRIFEFDRE L TV D,

> T RMERAERIG L LizmnE T N BRI L IR A h v LAy T g
WFFERT B ASTE & #fih3 5,

B EE~OT 7TENBERE) a7 K

> Bl bR EDL —F THEM Y AT DO ENL TV SR EEA~OEB) 7 v v
=7 NEET 5, BRI, AFET—208R LTIy I b—a VEEF
TNA A W T ERHE Z BT 5, 2024 FI3H AR T T ORARIFEEED
Filz st b LI2BEER T 0 77 ARREL THND,



[EE MR T A 7E 5

Waardenburg SEBEHED SN T 35 1T 2 BERE R RS 28 52 & B M Re i A Ak
fi& & —iME D> Bridge BRAF D H I SUNT

IFAF 1, TEEL, KFES 1, RKEE2
(SRS E AT ZEEE 1, B - PHrEArFEss 2)

2K

Waardenburg JEBERED TIEFNZDOWT, Bk & N TN EFHEAMTO®H O A, [FH
IRF L (B E A - AR IR AR AT K 2 PR M RE IR A & BRI D iR 21T o 1o, IR TR TIX 7
R 3 fil73 SOX10, 3 #il73 PAX3, 1428 MITF Tho7-, THIE b EEHFENH Y N THN
FHIAME 21T o7, PHEBEREZEL7Z 5 0> B, ER 2 61, KMETHDH0IE
MG 3 Bl TH -T2, 0 RO RN E 1T PAX3 @ 1 Fl CHHEHREMA N IEE 72—
M bridge KB 2 HT-, T D bridge KEMNI—FFHI T, 12 » H TSI TN AIREE 72 o
7=

WL E

N TN EHGAM A2 B & U7z & EEEERE A 22 U 72 Waardenburg JSEEREIZ 351 2 K - i)
FEIEDOBIEMIE T, PHEHRERA DR E L bridge B84 235 L ODOHEE & bridge L2
IR D, HRLREEDO L O, FORELOBERE LT 5,

WFSE 71k

Waardenburg JiE B O 2 W 13E IR 23 56 KM EEREL 0N 2 052 B A0E O il 2 HR A4 R o A T
FETAELSL L, BT TR T — A E R LT, BE 2T MITF,
SOX10, PAX3 thORE DBIE AR OFIEEZF D Z LI Uiz, PRERREMR AT — M
W RERVE A W & O RERR IRIERE 217V, ENG CHREKEB) 2 508k L, Bz o
IRAEE 2 E U, BB SHE) 0O F 22 1L TEE OO [E B AR & ST AT OAFER . SEH O [E & & ol
ST OWERF DO OFEEWIT bridge FREEAEZ 235 Z L B H D NENEBIET 5.

KFD 7] & Waardenburg JEEREOZWIIEMEIC S L, ®EHIEO 7= DY HIZ N T
WNHHLUAT 21T o 72, PREHIEREZ EE CEX7-0X 78FP 5 8l CTho7-, D HHIE
WEOGA 11T, BUSME T2 36, RIS 1B TH 72, 7THIF, SHEN 3~4 » . MMl
SEAATIN 11~13 7 A DIEFHEPHTH 72 b O 16, BIE L0 FO%RES LI ON 4
Bl CdHo7-, PAX3 O 1 I CTSHENEN, ZOMEE%AER 6 » ADME, M7 bridge K24
NEEEn (K1), ZO bridge B2 1~2 » AH%IIZEE, A% 15 » A TNk
ITIAIRE L 7o T,



[ E A b 7E = ]

7% 1. Waardenburg JEERE 7 IEFI O 7 1 7 4 — )b

ER BIEFER ¥REHRERE  BHE

BridgetfE% BT

MITF ESi TNV
SOX10 BT
SOX10 B&F

SOX10 LTI
PAX3 EHE
PAXS3 &F
PAX3 EERL

<1 O gk W N~

4 H ¥
5rH
4 H
64 H
37A
55H
3~4rH

(=)

1547 A
27%
110+ H
18117 B
1%
157 A
1®Z5

1. JEBI6 D 6 r HRFDEH. ZZEITMEMLI TEIE % & bridge tREH L2 o7z,
C O E £ 2 B U7 IRE CEART M~ E) L7z,

) ) 75



B R TR
FHEBEr Ry NSANIAEE MM Ok

FMSE e Ry FEINSHAFEE TIX, FINZE e Ry 2 FIRNSH%ERET D Z
LERRIEZ, BE o FiiO L —=0 S X — 2R 24 £ 5 A BBB S E T
F L7, YU¥iE daVine S, Si 2% E Sk L72A3, Rk 25 45 7 A 51 Si MO BHE &
720 F L1, £7/2, daVinci D I o2 L—FX —RNEDIL, FILED R L —=2 T HEE S
TWE L7,

Rk 24 HEFEIXUWAIRERF 40, HALEFE 18, M AR 11, Ft 64 2R v —7 | Rk 25 4
FE TR #RFE 46, WHALEREL 20, AR 5. B T1 2R 7 L — 7 Rk 26 L IR AR
53, HILAERL 13, #H AR 10, #t 76 2R 7L —T7 gk 27 R ITWR AR 36, 1M b
B 7. AR 1, BF 44 BRE 7 V—7 ) SR 28 FEEITIMRAF 22, 1HALEREE 40 AR
2, B 22 BIEFL 7V —7 | KRR 29 EEEITINIR AR 20, WHALEREL 14, W AR5, 89 2K
BN —TBWHHME TV E Lz, BHIRRLIE 322 2R 7 L — 7S FIH Lz Z Lo/ £

(H1, £1), £/=, br—=UZIZFEHASNTKOFERITE 2 DX H I foeoﬂ\iﬂ“o
FOBBOHENZHDLDIT N L —=0 T A —RICBER SN2 T,

Wy 2 —T0 daVinel #HAWE FL—=0 713 FEK 30 £ 3 HE b > TR TLE L
D, B a O FAIRHHE I35 & f5t & ATRE/R 723D A 141335\ [E Bl O JEESE Tl O A E D5 &
L CHFEROKE ZRIZLTCWNT D b0 EEXTEY £3, BKEROWZTIHHE TSN
DINDTD, DO TEOPENMLETHY, S%OMEE 72> THET,

#1 Mo—=v7vr ¥ —BHFEE (5

ﬁgﬁ Mﬁﬁ 7 R ii? 2

Rk 24 4EFE (5 HnD) 13 40 11 6 70
ERE 25 4 BE 20 46 5 4 75
SERE 26 4R 13 53 10 0 76
SRR 27 4R 7 36 1 5 49
SRR 28 4R 4 22 2 6 34
SERE 29 4 BE 14 20 5 5 43
SERE 30 4FBE 0 0 0 0 0
YRR 31 AFBE 0 0 0 0 0
SF 2 AR 0 0 0 0 0
SF 3 AR 0 0 0 0 0
S0 4 AESE 0 0 0 0 0
N 5 AR 0 0 0 0 0




# 2 KoOEK

GER
Rk 24 4EFE (B D) 118
Rk 25 AR 122
TRE 26 4 105
FRR 27 4 67
TRE 28 A 46
TR 29 AREE 56
SR 30 4R
Sk 31 AR
SN2 FEJE
A0 3 ESE
S04 FEE
40 5 AR

el Neol Nl Nl ol R=]

1 FIEEe Ay MRS HIERIZIIT 5 daVined h L—=2 7 DKL

WHE AL

120

100

8

60

0
o & g & & %

" 0 W AR 2 D

o

4=
o

o



BOR E R AT SEE
BRIRBIZE - IRRHEEER KE Kth

1. 1ZLoic

WETIE, 2010 LA, EFAREZ B E LIZRRICRL T, =T v 24IHE B &
L 72 BRIRAFFED CRC R OVEB R X B Z2(T> C& 7=, £72, 2016 £ 3 A 25 HIZYFEickiT
2 BRI IR RO B Z e T~ BRI SR B v —akE S, Y=E8 D 2 A0HT
L) SREBE ZRB L TV D,

AL | AMEE IS X EHilan ) v A L2 (COVID-19) V7 F oo ak— bt
MR THER L7, 2021 4F 2 HIZENTHIH T COVID-19 7 7 F U AR S LT
sk, U7 F U O, BEREREL R ENERES, ah— FREOXSE b T,

DX DTk A OIFENL, IRRICFH LT D Z L 7e (EA EBEZITE L T D, AT,
2023 T I T D M EOTRER K OERRIFIE D FAFICBI L TR~ 5,

2. 1RBRO IR

2023 FEEIZIT D HPBEDIRBRIZ OV TR, REERIEIC L2 HBIEBR O 11 FRRE,
CEAR EE OFBIERIL 1 S CTh o 7o, AMFEEIX, FAERERSLORBRICBW T, EFlO
AN ATBEIZ 72 0 | IRBRELS OB 523 BRAA & 72 o 72 BRSO B W o5 512 B
LT, Sl ORBRICEB T 5 FIMEICIZ T, WV Z AT HEE W) ESFT_REERBIND 5,
ZO-OTFIATEMAL L=y, WMEIERAEITIE D2 ENTE T, T2, Hi-2iEko
165 H 15 L. BB OIRBR CITARGE % I CREMZ AN D Z LB TE 72, 2024
EES, 2O ORBRZ AN LT, 7z R B OTEER O JERFORE B O B AU HG LT
WETW, AL, ZHEZBEOIRREZRBTHZ LT, SLRLIEFEHBATHENESE
25,

BRI AOES

REFIZBNTH, ENLFHEBASED 27— 2 Y v N &{ED Lz TEBM #i#ED 7= DK
BRI RFZE (LLF, TEBM AF%E)) ) (2B L T CRC XEE1T -7, 2021 2 Az 7 7 A
P—t> COVID-19 (Zkf 2 T 7 F U BN & 72 0 . MBeId e TR & 72 o 7272
B, am— FREKOEO%ORIENGEHAEICH NT DI L LroTz, 2021 45 HITiX
BT NTHOT 7 F UBRENBREE D . HBETIE 1,300 AR X D AHKE E X4l 2
B— NRE R ORGERCE S IE 2 940 L=, 2021 4 12 A 513 3 [0l B4, 2022 46 A
HIE 4 [FHBERICET D ak— FHEL Y SRy 7 20T 7 F T 5 ak— b
TEAEBMG Lz, S5, 2022 4 3 HNDIE 505 11 ME CONRERNSRE Lizak
— FAE A, 2022 4 10 ASIEA I 7 v VIS 2 0 7 F BT 5 ok — Mg R
BAdh L7z, £ LT 2023 4 12 A2, A7 v 4k (XBBL1.5 %it) V7 F AT 52k
— FAEZBMBLIZ, WThORFEICBNTH Y 7 F U OEFAE DA MEEEES



BNOHFEROVER, B, P E . ErO0BEFBIC LV IEFICHA NeRrY
2=V ERDLNTN, TNE CTOMRLEORBRETEN L, BRICEHET D ENTE T,
BRI S v 2 — B DWW TiE, BlEHiE NHO v NV —27 7 v —7W%E, EBM
WP DRGE IR E1T o712, F7-. 2021 4F 3 H 23 HIZ TAEZMRETHEMBE - B3
RHFZEICBE T 2 MEL RS AR S, 2 E TREBZES~OHBIIREOEEE 7= &
A, BEEMBE THiEEITY 2L ot 70, SRR E O CIIRRIE L
T 1 SOMEEBZTOFEEDBE S, YPFEOMIEE RS CHEA L ETITHR S FEMET
AIO¥Ik AT — AR I Z XY BIRES R o Z—TCOF = v 7Kl E
ENEINDL IO oTz, 5% b UENOAME ) UNTERMTHZ LT > TN D,






P A FERR

Mk AE %

B ARSI S ER

n—bEvarpgE BFH Ol 2R

HRA 2 "2 FE =






HEBTIEE
( REAHPEHRE v—tVa VHMRE REESMAE )
HEMZERE AE Mm%

BRHFFEE Tk, RSB 2 A2 gE 3 X QNIRRT B3 2 4 72 JLRERY - BRIy
WIEEAT>TCNET, 77205, b FOHOHRTEARFMIZ IV CEERER[AEHFIRE
BLOEBREIZOWT, #xRIEHT — % BRET — X ZHEE L, #iic BRI
BNL T D T2 D DOWFFE O, BRI B O BB IIMRATIC L 5 SR EBORREMR ., 1R IC
MT 72 B $AZ AT > TWET,

U TIX RPE6S B An T BIEMYE (L — VR RBHNE) (8325797 L LTHIDTD
BIATEANRE (BRIGE) % 2021 1217V, A4 3 H T3EMORBBENK T LEL
Too REEEIIIARE FIREELS LOEEB -/ SRVREN DT DRI S oo, K
FEA 72 IR I [ T2 IBAR P HIRZ AT OB . d6 X ONRRIZ AT 7T RE O K7, /bt & O3
v N —ZKHHEY 217> TWET, ZLSMNT S 6k CEHAMEME S X h e 7 ¢ o
RIEBTH D RPCR BEREIE O HE & fR I3 2 BRI SCICEL Y $iA A TR E LT, £ 0k
Fab LT, 2024 F 1 AI2IX RPCR BEEMEEDE 12 %7~ 2 ENY OB IR 5 AT IS S
F L7, 610, HERFUNEEDRK LR DEBET A ha 7 o O ARRRFEL EO-E
FEFHAICH Y fTe 7 &, HEREBOTLARIC AT 72 A & el TWOET,

WHE A2 E (R A=EE) Tl RPILIEYHE occult macular dystrophy (OMD ; =
TIR) ORT T HRFEaR— MIBWT, o0k y ARy MIBIT B EERAES AR
MZLELE, ZHEHRT UTIRBLRFRICL DS LFRERZ A E adk— MY
nYx”7 hdO—>L LT, RPILI-associated OMD i b1 JEMI 2 x4 & L CEMm S, BE
1. p.RABW Z BT HAREL . 72 /1 (aa) 1196 & 1201 OMICHLET DI A AT T
Y hERTDBEEO 2 OOBEAIZEHINE Lz, 2 DOBEROEFKR/NT A —Z (2o
THHEZATVY, AT N TV KA A T EWEEE (SD-0CT) BfgIZx LT, 74— 77—
=7 AT RRNERZXB LI A, 200 RPILIKR Y b ARy hvh, KV E
ERRBIR (p. R45W) & X VBEORBIA (1196-1201aa) &5, 72 5 BRIV EIEE &
SREFHIRBIANE X H SN2 E Lic, ZOFICHEE SN B ER & RO BEEIL, 7
T OFHHESIRFEARR O T A N > TR TEERLO L2 3, ZNHOEIC
W, AREICHE S LaR— MoE#Ei s TunEd,

n—bEYa UFEE (FFHEMER) Tl (6RO N—2 2 ZAHFROIRN L XEHGHE
HdZx LT 7 A 2 FHATHRNE SRR (segment  AL) & FIWN 2356 D528 4 34T 3
HIFFEHATVWE Lz, 2015 4F 12 A5 2021 45 3 A ORI NHO R EHEE > ¥ — CTADHE
72 < AN TN 2 52 0 72 L 7o iR AR S R ARSER] (22 B 31 HR) 2% A EICHatLEL
7=, F7-. Barrette Universal II (BUII)., Emmetropia Verifying Optical 2.0 (EV02).
Hill-RBF 3.0(Hill3). Kane, Ladas Super Formula (LSF) D= 2BV T, segment AL &
kORI R CE T A IREE (composite AL) Z =838 & DFHELHE RO FHE % Lol
LE L7z, EbIT, fiiaTds KO 3 1 A RES COJREITRIEM & 4 formula T 2 D AL
ZRWCEE LB PHE & 2 lhisst LE Lz, FOREHR. Segment AL 1%, composite



AL L0 b AEICHEN< . SRK/T. Haigis, Hill3, LSF ™% formula TIX. segment AL % fff
L7254, composite AL ZHfH L7256 10 LT PIIIRE 2 Jefii (MedAE) 23AEIC
B L TWE LT, — . Kane X Tld, segment AL Z 72355 D MedAE X, composite
AL ZHWEBELVABEICHMLTWE Lz, ZhH0MEND, mEIREER TIX,
segment AL [, composite AL & Fb#z L C SRK/T, Haigis, Hill3. LSF ZCILZ DK % [f)
EEE523, X Kane X TIHEEL BN I HEDLZENDNV E LT, ZNHDREIZONT
. ARSI LAR— MBI ST ET,



RN RaREE SIS e

W7 T DA NN MERS A a7 4 (ZFh) I2BIT5
250D RPILI»y b ARy MK HHERLEKBTA X7 |
EAOMD U 7~ — bk No.4

3
(BRAFFEES, R AP IEER)

BRMEREER BICRT S EBMLER - B L RE
BIAVEREREE L (IRD) (3EHRMETH Y | SelEEICB T 2 FHER KRR O —>Th 5, K
WIEREE & — R BP0 EE Tk, RV - BAZ TR N - BAs TIRRICEE T 2408
JeEke L TR, 2019 7 T HIOBE FHiFRIE IR Z B44 L (Clinical Trial. Gov:
NCT04516369). 2023 4 4 H RPE65 fIBHEIZ KT 2 #% 5% 1 FI2I1T 22 & Atk
BT 2 HiE AT 7=, 1BBRIE (Voretigene neparvovec (LTWS888)) # 52XV, HAA
A ORZEVEDBREEED 2V T, BREEN 10 52 BT 2 CORMRESEN S S
Ni-e ZOFERAEZIT T, 20234 ()7 A ¥ —F®F : Luxturnal 23, [REFIOELEIE
I L U THoEARE - (RERIEIE S vic, £72, 2021 F LV SRiEER B (F 7 A 7 — -
WiERYE o Z—) OER%EZ5%1T T [PrismGuideTM IRD /X% /L2 A7 L] 23 HARTH]D
TOMEES /7 2zl & U CORKRIZE 7o, WE O#GR%, BURER % — Tl Rk
N DB FRIMA R L T 23— XL 2 LT B FHZ W O F kst & LTo
e (2 12 fEgk) . W, vy 22 —F bk (2 2 i) OF8E % H ARHEEE
THRFRIVESE L, 612, RPGR fABEIEIZ DWW T OT U7 DO BE1Hll TR I IRER
BB SOWCERRICHET T CTH VW (Clinical Trial. Gov: NCT05926583) . fifl Bk HE D HE
EEZBRINZTTHTND, LS, IRD OIREENIKE efEiE L 702 [ <
MERRR ) OHHRE D FIZ OV T, £ DRBOADYER, R SNV E EDOREDNFEE
Th | FEHEERLENEIC L 2 KB 2 AR — MRS R A BB - 15 EA~DHE L T2 D,

2

ARAFIE X, RPILI B# occult macular dystrophy (OMD ; =) OHRT V7 BE =
A—MIBWT, 22Dk y hAKRy MIBITDEERMNFHREZH LN THZETHDH, K
WRIEITR T T IRBRTFEIC L 2 SR EREZ A E akr— MRy =7 ho—
& LT, RPILI-associated OMD /B3 51 JEf] 2 xf5: & L CHhE S v7z, BF 1L, p.R4BW
EETDHAREE. T2 /8 (aa) 1196 & 1201 OFIIMLETEHI AR ANRY T U R ah
95 BEED 2 oOOBERICHEENT, 2 DOBEHROEGK /ST A —F (ZON T &1T
W, AT R TV R AL T HWIERE (SD-OCT) B LT, 74— F7—=T%
HAWTIRE I ERZ XA Lo, A BEICOB S IIERNE 29 ], B Bl 22 i CTh o7z,
FIEFEFO P IRAEIT ARET 14.0 %, BAET40.0 5 CTH -7, AREL BHED logMAR i 7)
HYEILZALZEI 0.70 & 0.51 ThH Y . ALFHFRAT TIXHEIMKTIZ 15 FOZENTED b
7= (logMAR 0.22), I TITMEFRINCAERZVRD b e)y, ZRpTEER
LB HETIIAEBERZETRBD LN - T-, SD-OCT Wiz &S < B 7LV — 7 D4
2RV T, B8 2 O TEWVIEE (75.4%) CTOREMZRMFEE Sz, N THFEIC



RN RaREE SIS e

S GHEEICEY, 250 RPILI Ay b ARy bnh, L EERELHA (p.R45W) & &
DEEORBM (1196-1201aa) L5 | K7 Z R ELEE & R SR E X H X
Nize ZOFTICEE SNIZEER & FHAMOBE L, 77 OFHECTERERBROT YA 1
Lo T TEHERLD RS,

AR3L

Hie HL
[EPS

Occult macular dystrophy (OMD; OMIM; 613587)1%. = 52 X o THIO TG S /=i
BHEDOEBET 2 b e 7 0 —T, IREER, SREFEBEENIZIEFICHREL L HE TR
HATT 2 Z L3 L 72 5, [1-4] OMD 1 RPILI IR DR T VAR AN ) 70 M X
> THl&EE Z & (Miyake disease: —F9) . [5- 10]%7 T NOHERNIC T % A A
EROEARNB L OCBEHREERET 272010, 7 VT IRELEYS (East Asia
Inherited Retinal Disease Society; EAIRDs : https-//www.ealrds.org/) Z J: » East Asia
OMD (EAOMD) Study Series 237 7=, [11-17]

B, HIAREIEEIR D OMD % #5724 552 C RPIL1 {51 (OMIM; 608581) @ 2 -5
DORT VAR TV ERREESNESFERTLI OO B> v 3 72 h(NM_178857.5;
c.113C>T, (p.R45W)) Moo 7z, [5, 7] Y IUIZI T D R L FROATIC L 0 | #f
IRISERAAHIIE T X VR 7 ERBENH LM . RO RE & REDOMERICE T 5
RP1L1 O&E2RE X iz, [3-5] 2016 4, RPILI D 2 5Dk v b ARy MRFEE S
72, [8,101 #7nanFr KAAL 2 (DCX)NOF T LAMEI A 230 72 b (p.R45W)
L. R 1196 5 1201 (DCX RAA YD FiE) NOF T LAAEI A AR 7o KT
Bo BILML, TNV ANPHNLTNDTZD, Zhb 2 ODFK Y b ARy FDIE
7R EIRP BT CTh o 7o, B L REIORRE AHEZH 620 T 5 2 & 1d, B,
BEAT Y 7 WREIEDORIE & FiE b T 2 T2 ORI R 2R & 7> Tz,

ALY BV R AL YT HETER (SD-OCT) 1%, OMD (ZHRF A 2 MM E o fisci 1 oo 25
bERHT 272D EHENS, [6-101 LU, fMEEE EE (RPE) (32{EL T
PRNT D, OMDinﬁEM&m®f@@®%%9z%m74~k®E%’E£&&50
[18,19] 7« — 77 — = ZEATIIIRF CHEH &2 0D T 0 | B8 S a2 Wi X Ha s i
FRIZBWTIASBINSIND L 512 oT& 72, [12,13,20-22] IRD OMEEHE{&IZES X |
717 —IRESE (CFP), HREHREHOE (FAF) WHEifg., SD-OCT it %584 5HIC k- T
THIBE (AD) R—2ADZW T T v h 7+ — LI TWS, [12, 18, 22] #ExLEn7-
AIR—=ZADT IV r—arTalIheA 2 H—7x—A (API) 1%, EHREKERL T
TR, DANE AR ORBFAFIZ Lo TR ST ie o T2 R 22 Fif 2 FrE 5 5.
(12, 18] ZOT 4 —7 T —=2 7 OFEIL, o FIE TR S ieh o 7 i 722 Fe oz 8
NRHZLILE - T, MEEGERED 7 NV —7 (ERIRE2FMREBE OV A7 72 8) (2T
% DI, [23]

EAIRDs 1%, 7 U7 OHEMICEIT S IRD &+ 572912 2016 FICR Sz, [11]



RN RaREE SIS e

TOHE1TMTIL, A7 VD RPILIRHI AN T a3 58T 27 O OMD BHEDK
Hfiars— K~ (N=36) ORI L OBEAFFED R i, SR 50E, 11 (VA
H A DA & D2 % B TelR S W ERIRFT 23 xSk, 2 50 RP1L1 AR > AR
v NDOFENER SN, LxL, RPILI-OMD Ti&, (D& EEABEOR ARSI
HIZDDORBBEa R — FPFELRNWT & QFEMZ2 AN 2L 2 58 3 2 7= 8 O Ha k]
BOFRBTENAEL2NI L, VWD 2 00FEND 5720, BaA-FEA O BEM:
FHIEAT O T 2 Ao T,

IOl AKHFETIE, BT Y7 O OMD ##H QKM= R — MIEBWT, RPILI EiAF
D 2 OORy b ARy FOEKEEZA LML, BRE & RO - FBIC LS
SEBUEEROMEEZ HIY & LT,

ik

W7 a b a I~V X ESOESREEST L, BAR, wE, FEOSMER O B 2L
ZE2S0EKR AT~ (R19-030, R21-108, R22-028. B-1105/127-014., JS-2056), T
DERENOSXELLAZAA 74 —L K arvtr baH,

FEERAYIZ OMD L glr &, RPILI EIFDOR 7 LAMIREANI 7T ha2FT 584 (2
9. Miyake disease) # k5L L7z, MAEFEOMAANEEILLFOEY THD @ (DF
BERgREREE . () IEWARE, (3RPILL &fmf DT/ 7 LAMIRAI/NY 7 2 b DIFFE, RS
TlX, 2950 RPILIA > ARy b (p.R45W 8 L %A 1196 75 1201 (/& 53 Y
TR ICHATUVAEI R B AN T 2T 2 BEFELER L2, ARIEFIZET 2T
— XX, i#ZED East Asia Occult Macular Dystrophy (EAOMD) O#issT—#REIN
TwWb,

B R, SRR (BB DS ERANCHRTRAER 2 151 U 72 R & 72 1R FE 32 S A7 Re) |
TR GRIEN SR OMRAE £ COMM) 2 & Ti72 Mg 2 B L 7=, OE 722 IREHR
HNTHIL, JogMAR O FHAEIZ T U 7255 1ED 55487 ) (BCVA) OJIE | IR IESE MR A, CFP,
FAF [if%, SD-OCT. ##HItHEr (VF) i, EERTERESAEBRYSOLEICHE 728
ARG 72 &3 T, [24, 25]

ZE S 7 B RE U RIS K OE BRI U RS W TR BB O R 2 5 ¥E 3 5 7212, BRIy
MWawmA L, [11,14,15] T4 —7FF7—=0 713, O FHE (MedicMind, Otago, New
Zealand; TensorFlow Inception V.3; Alphabet, Mountain View, CA, USA) (ZfV>, SD-
OCT itz W CiEH &7z, [12, 18] #ENL Si72 API AW oI E 5 % X BT X 5
E D M EFRNTREEE & U CRHii L 7=,

M &7/ 7 2 b OJEEMIL, American College of Medical Genetics and Genomics

DHA KT A NZHe > TRl & iz, [26] A > U 24375 U > 21X Samson Connect
(https://www.samson-connect.net/) % M\ TiThoir, ELFILRGM:IX Clustal Omega 7
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r 7°Z i (https://www.ebi.ac.uk/Tools/msa/clustalo/) % F\ T RP1L1 &/s 1-E 4 DK
FEDOT 7 A A2 M Vilis -, BFIE, c.113C>T (p.R45W) D AREL . 1196 7%
e 1201 BENICAETHIAEL AN T O BEED 2 SOBER 7 L—F 0
WT NI ARSI T,

LR DR R T A —4 L3 EE BB A & B OBE Tl U7 A, J8E, #1. BCVA,
VF. mfERG, SD-OCT, BCVA (logMARO0.22 & logMAR1.00) #if#3 5%, Kaplan-
Meier A1F0HT 24T o 72, PAHAS 0.05 Kiifi & MGt A E & 272 LT,

g

2250 RPILIKRy ARy MR T VAR A A0 70 &2 H3 25 OMD &
IKEZWr &7~ 30 %% 51 AOHEFE2., OMD E=H A oHEFH 29 AL OMD #EzH B 0 H
# 22 NDOWFIRIZH A BT,

Reported disease-causing varianis in aulosomal recessive RP
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Fujinami K. o 8. Clinical and Genelic Characteristics of East Astan Patlents with Occull Macular Dystrophy (Miyake's disease):
Easi Asia Oceult Macular Dystrophy Studies Reporl Mumber 1, Ophihalmelogy. 2019.

Danid=on AE, el al. RPIL1 varlanis are associaled with a specirum of inherited retinal diseases
including relinitis pigmentosa and occull macular dystrophy. Hum hutat 2013).

K1 22o0&Fy bARy hOfLE% KT RP1L1 DB FHEE & ¥ o 7 BEREEOHERK
WEICHE SN RPILLOANY 72 b (K7 LA E B 7 LD 5 %2 E ) OB
WEOHRE L& 7 EEH (ID:QSIWNT; Uniprot) (ZFHSWTEREND, —DODHE v
F ARy MTiE, 72/ BR 45 & 1196 005 1201 ThH 5,
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2 SOOBITFEN B AFEN 7 2 FEF OFRIKFT 2 X 2 127,

Genctype l\quE A
g Gerv_'(?pegmup B
iy fenade, onged 11y, LeghddR BOVA, 1,00, 50-00T dassical, VF ool scoloma, miERG growp 2 AR )

B3y male; ooset 47y, LopgMAR BCVA 030, SOOCT classical W na sooloma, miERG peoup 2

WE 202

WF (30-2)

EL0CT
BERG

DADGY  DM3O DARRD  LANE Dk Fcker

LE

2 BEEABEBIOBHOREKRNL 2 EFOBEKTA, IREEE, FAF, SD-OCT H
&, ®HOVF (30 ), ffERG. mfERG

LA (19 sk ME, 16 %38 IE. LogMAR BCVA 1. 00, &%) SD-OCT 434H. H.OERT
SVF % —> mfERG 738 2 Bf) . #&=% B (52 s BPE, 47 i %iE. LogMAR BCVA
0.30. 7 #) SD-OCT 434, W5 VF 3% — k9, mfERG 490 2 #).,

51 NDBFH OFIEFHn O T IfEIL 30.0 5% (HPH, 2-737%) Th o7 ; 4 AOEE (4/51,
7.8%) 1 FFIEFWRD 10 i A CTdo o 7o MK T & Ldk & 5 13 44 A (44/51,86.3%)
T, B A BT 26 A (26/29, 89.6%). Eix B HEIX 18 A (18/22, 81.8%) Th -
2o 3N (8/51, 5.9%) IFMIERT, 2D HH 2 NITERBH AR, 1 NTEBBHTH
S72 (229, 6.9%. 1/22. 4.5%), HIEROEE 3 ADHH 2 NITHEY Rt (M)
BEOZFERENHY , 50O 1 NITEEZECH L7z, #KT &[RRI AR HRE
NI BFIL 20 A (20/51, 39.2%) T, #EEA A 210 A, EBEH B 2 10 A (10/29,
34.5%. 10/22, 45.4%) Toh o7z, 51 NDEEORFHIH O R LML 9.0 4 (#iFH. 0-56
fF) Thotz, 10 AOBFIX, HRIERERER L E®R, EERARELZZ T ERIC
EE SN GUR : 04F), 51 1 logMAR BCVA F1JufEl% 0.52 (il : -0.08~1.52) T
BT,

VF, mfERG, SD-OCT DKMl & /3O RZR 1ICE L DT,
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Group A  Group B (Hotspot
(Hotspot 1: 2: Amino Acids
Characteristic Total R45W) 1196-1201)
VF pattern 1 30 22 8
VF pattern 2 13 4 9
mfERG group 1 1 1 0
mfERG group 2 30 16 14
mfERG group 3 3 0 3
SD-OCT (classical) 41 23 18
SD-OCT (nonclassical) 8 5 3

#1 BERSRAL OOy PARy MV EBERSHE

BIZ AREE B REOMAERER T REITIZ AL 42.0 5% (P 11-73 %) . 54.0 % (Rl
30-86 %) T -olz, Bz AL BHEOIRERFEIFERH O T RIEITZN LI 14.0 7% (§i
PH. 2-73 %) LT 40.0 5% (&P, 3-70 m) Th o7, B AFEL B REOBHIIRH H
ST A B & B REOBBIYIR R IZ 22 9.0 (REPH, 0-54) 4E& 11.5 (§EPH, 0-56)
FCh o 1o, IR A BEL B BED logMAR BCVA 1 9ufifii A B 0.70 (450, -0.08~1.52) |
B #tf 0.51 (#iB#, 0.08~1.52) Th i, BIZMAREL BREORICITHAATEEN -
Too BART AT B REORICIE, ZRIHERIC IO TREHOICHE 7255755 1 (P=0.0019),
FAELEHR(P=0.0027), BCVA(P=0.0065){Z 45\ T bfta AT B0 R0 b iz, —F
T, BEHIE (P =0.5346) TIRAEAETRD LRI,

FRER DER IR 5 BCVA OAFH#IRZ B8R AREE BRHICOWTHF Lo, BiER A
BEE BEEHZOWT, 220 logMAR BCVA L~UL (0.22 & 1.00) TR &S (K3),

(A) LogMAR BCVA: 0.22 (B) LogMAR BCVA: 1.00
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X3 &EEE AL BRI 5 BCVA OATFEIARAENT

(A)IZ 1ogMAR BCVA 0.22, (B)iZ logMAR BCVA1.00 Th 5, EiafH 7 L—F A DEHE
DONHE 42 7% T BCVA L~ 0.22 (12 L, B 71— B OBFEO L 57 7% T
D LY EE LT, logMARL.00 O Tl B8 A BED B O80T 57 i T 1.00 © VA
LAYLZELTWD, — ., B BT, ZEAE0EE (80%L L) BEDEH 7%
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EEEELZ T LD L~ULIZITEL T2, BCVA oA&fFffRIc o W TiL, &R A
FEE BEEOMICHHFOICHEERENRD BT,

SD-OCT DT 4 —7F—=2 7 DNE L API OMREN I ST, T4 7R 5Bk &
L. IEfEME 93.8% 05 b Tz, BB V—7 A L B OFEBREIIETNTN 87.5% &
100% Cholz, BIEM T NV—7 A & BORREIZZNEI 100.0% & 87.5% Tho7-, &
R RE L 75.4% TH Y | BRSO BN 80.4% Th o7, BRSO
BMEIZZNEI 80.6% & 70.0% ThH -7, AED API OMERBIZIFI U FEE T VT Y XL THE
i S T EOMIE & HEERH D | 2IRE L TOREOHFHIL 66.7%~100.0% THh > 7=,
[12, 13]

B

ARG TIEL, BT 7 O 51 ANDE 7 VAR RPIL1 N 7 2> MZERT %5 OMD (=
4% : Miyake disease) HEZMRIT, —HODKR v ARy MIHFH L, KRB L OEE
BRI A2 X COTRIE LT, IS LY, RPILI-OMD (2B T, #Hiz /2B mhl-£Hm o
FABE - BE S SN LD, Ay BAKR Y b 1 (p.R45W) OE R Z FroBERETIL,
FIENF | RUREENEE T, POREFOEKRNEE &0 BREORIVAN AL, *f
FREJIZ, ARy P ARy b2 (1196-1201) DAY 7o b Z2FOBRER T, ENELS . #)
FFEE N T, HEFREE IR W ) BEO R HAI NI S,

EL L OBERFIZEN TS, A EEECHEEAR L (RPE) /NEMKO
MERF & W o o RFBUTIEE L TV e s, TERERI L O ZE ] 3 AR 1S DU TR B 7 2 (3 Rl E
Entz, ZoOBER-FHAOMEIL., BEOI T ) TR OIEE ST O EITHK
SNEORREMERH D, KR, Ay FAKRy b LICE#E T 5 DCX KA A %, BUNE DRSS &
ZEICEE L TR, ZOESEN R FENEIEDORKIEIRZ 5 & Z 3 algEMENE 2 5
b, —hHT, Ay bAKRy b 2F, a0 CREEIRICNE L, FFEDT X/ BOR
D NEERFEREE J T2 LTV D AREMERS RIB SN DN, FOREMR A D =X AT ETZH S
DT SILTULZRLY,

F o, R TIE, BEAORE~OT 7 BARROLNTWDIRT U7 OBLREZZE L, Al
ZWIZRI R v AT L OB ED b7, R, ALIL SD-OCT @itk z JEiZ L 72 P e
HIRFE D L | RRBO TRIICAER TH D Z LR ENT, THIC KD | BIRFRIRENT
ZIRVEREE N T | MR ORI Z XB U, IEMERWi 2 BT 2 Z ENATREL 2D, E BT,
Z O AT HIRIE, TEOROERRFHE & g LT, K0 —B L7zt 2 " TE 5
7o, JHBEERIRE RO R BB W THERERH A R-TLE2 615,

et ]

ARWFFETHT-IZRIE S =l & KRB OBIE - FBIL., IGFEES 250, 1BIFEMT AICE
TAELSHBOIIEICE > CTEHERERZFS, &60, BEOF T, hort Vo7, KR
TOEHLEE=X) U TIZBWT, TET VAIZESW R EZRY H 5,
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FARIRAN L > TEEFHAERICH T 57 A 2 MRER OB 5
MR IRERARIC A4 D%

%iE WLz KVE—Z 18, BPH M
(BRI, 7 — Y a UIF5E=E)
1 ERLRBA A RO =R o 2 —IRF
2 RERRZFR T S R FERHIRF 2=
3 Laboratorio de Lente Verd

C:P )

B : ftkon—r 2 ZAHFAXOIRN L o AEHFREAICH L TEZ 2 v B FATHIE X
N7- IR (segment AL) & AW /=356 OB 2 545,

ik 12015 45 12 A D 2021 45 3 A ORI NHO BURER & v &% —CADHER < ANET
i 2= F 7o L 7o iR AR Bl R AR E 3] (22 1] 31 (R) %% A X IHFT L7=, Barrette
Universal IT (BUID), Emmetropia Verifying Optical 2.0 (EVO2), Hill-RBF 3.0(Hill3).
Kane, Ladas Super Formula(LSF) D423 T, segment AL & (&K DY B CTH
H7 5IR#EHE (composite AL) #HWe46 & OFF AR EOMHES g L=, ifaiks L O
Wit% 3 7 AW COJRITHIEN & 4 formula T 2 HF AL % AW CRHE L7z 47 e
& & LT LTz,

FER - Segment AL (30.45 = 1.23 mm)iE, composite AL(30.71 £ 1.28 mm. p<0.001)
XV b AEICHE) -T2, SRK/T, Haigis, Hill3, LSF ®4 formula TiX, segment AL %
i L7=%4A . composite AL Z i L7-35& 12tk L Tt TRIBRZE R E (MedAE) 2367
B2 L7z (0.38 %t 0.62, 0.48 %f0.79, 0.50 %f 0.90, 0.34 %f 0.61, p<0.001), —7F.
Kane U TlX, segment AL % V72355 @ MedAE 1L, composite AL ZfHW/=85 K0 HF
BN L72(0.35 % 0.27. p =0.03),

At MR AR R AR X, segment AL X, composite AL & ki L C SRK/T, Haigis. Hill3,
LSF X TIZZDREEZ A Es® 2523, 1% Kane X CIIBELZELLIE D,

B

2050 21T, AR A OO ERICRE L, 2095 10%23 @ EERIC R 5 & HEE S
NTWa[], BELRTIITANBEORERNE N EDNRENTWAI[2,3], ANEFIE
DJEFTTRREE L, IRAL > XAOL) O EHGFRROEIZ LV EEINTWD A, &EL
Tz 2 TR IR E LT+ Tidle < [4,5,6]. TERDIRN L o XEEGH R TIE,
EARERT N T AN H 5, FrittRoIRN L o XEHGHEANEA SN TWDH A, 72
BT THREE . FRCEETHRIRICE L CORBEIL 0 & I1EE 2 20 ([7],

YR RS X A IREHE AL)EIE X, RN L REHGEICBIT 5 b EER /T A —
Z2THY, TOWE - EHEGRICIE, 2 508255, oF 0 IRERE R KO - JE
FAHWD5 1k (composite AL) & IREREFADKE® S AL Ml B D JRITRERE L
THMTEEAZASF L TEET 5571 (segment AL)[8,9,1013% %, W/ A A A —HF —I(C
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£ % AL HIERS DERIRISHIC X 0 =2 = o ZAXO R PRI EE 23 1A B L7z [11,12,13],
X 5T HIE Swept Source YT Wi ERE (SS-OCT) FXNORPEHEEICL Y, LV EEL
HIMEOEWATEMER S 5D K 9127 > T4 [14,15], SS-OCT HRHhRE A& 2 # 2 H v
7= segment AL JIEEDOBEAFOIRN L XEHGHR AU T 2 HIMENRE STV DD,
FEEE DRI R & 72 AR AR R AR IZ B\ T, segment AL JIE 03 8@ IOL FHHEIZ
B2 BB T STV, AR TIE, 1EkDORFEMN 24 formula & Barrett
Universal IT (BUII) [16]. Emmetropia Verifying Optical 2.0 (EVO2), Hill-RBF 3.0 (Hill3)
[17]. Kane [18]. Ladas Super formula (LSF) [19] % & et IOL XUz 1T 5 i
FHIREHEARICX 3% segment AL OFZhEEFEAGLT 5,

ik
SRR AR A & B NREFIR TS

AT L OMTE 3 22A1C, 5mLandolt C Fv— M2 L7 BRIETT - B EGRD
BIE, FBRAT BB AT, A= RE . Composite AL JilE, IREHIE, IREMA %
iTolc, avz2 7 by X¥EMFIX, TOHEHEZIREIED 1 2HFI6H1E LT,
Composite AL I%, SS-OCT (OA-2000, Ver.4F, Tomey )% W CTHIE SN B END
BARBIRIROSERER T 1.8496 W CHR I Sz, BNEFMIL, REBREE 22 [E 1
FHINNZ LY, JHFTRREE T C, 2.4mm B BEEIBIC X 2 AKdb RS I HALW 5172 TOL
OEERNBHIC L v iTbhi-,
& Segment AL O

Segment AL %, SS-OCT % H\\ 7= 2834 A A — 2 —(0A-2000) % AV CTHIE S L7 iR
BRI & FIREE S E O R R D, A 1.3837, RiE/K(ACD) : 1.3695, fid
T2 1.3394, KERIK 1 1.4051 OfEl % OJESTHR THRH SUARPDEAHBEOR S 26
Aoz itk UTroRUck v FEH L,
Segment AL = CCT/1000 + AQD + LT + VCD + offset = CCT/1000 + (1.3695 XACD —
1.3837 x CCT/1000)/1.3394 + LT + [1.3496 x (0.9573 x #& AL +1.3304) — (1.3695 x ACD
- 1.3837 x CCT/1000) — 1.4051 x LT - 1.3837 xCCT/1000]/1.3394 — 0.27

AL : R#1 K (mm), ACD : FiEFEE(mm), AQD : HiFE/KEE (mm),
CCT : AEEHLE@m), LT : A& AE(mm), VCD : i 1A E (mm)

& IOL EEGHR AT L AR IEITE O E H

BUII (V1.05). EVO2, Kane, Hill3, LSF % formula ® IOL E#GHHEEIX. IOL A —
#1— (KOWA th) btz A E# (117.49 ZHV, ZhTho Web %1 FEA L
TRk 7=, SRK/T & Haigis Xix. Excel 27 L v K3+ — F (Microsoft Office
2019;Microsoft Corporation, Redmond, WA, USA) & W CEHE L7-, TFHIREZEIX, FE B
TIRITE S | AN TEHAE S TRIESTEDO 2 L L TR | FROFHEFHIFRZEMPE),
PRI E AT T RRRZZ(MAE), #od T IRRZE O 9 fli(MedAE) % ff-8 TR L 7=,
& AT

WRHIENTIX. JMP Pro /3—< 3 - 14.0.0(SAS Institute Inc., Cary, NC, USA) % i\ T{T
-7z, Composite AL & Segment AL O #giE, *HED&H 5 t #E. Bland-Altman % CTfif
Bri, 77— BEBRGAMANE DTS LT, fHEDH 5 t #E F 721X Wilcoxon £ 5 IEALFR
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EONTNNZEFEHLTMPE REr EHREICERINE I DERE LT, % IOL #HHEKX
® segment AL 35 J U composite AL Tt S 4172 MedAE fii% Wilcoxon A FIAR & %
AL THE Lz, B PREEZEN 05D & 1.0D UNOEIAEAR, %4 IOL #HHEAT 2 fED
AL THEZENH 202 L Tt meNemar #7E 2 AW CHIE LT,
TS

22 fER], 31 HR(&ZME 10 651 16 iR, 1% 12 61 15 IR DAERN U K 1 AT 7 ¢ TR S
iz, FEFHE 69.6£10.0 5% (48~91 %), V-1 IOL /XU —(% 2.0£1.8D(-3.0~+ 5.0D) T
HoT,

Segment AL(30.45 + 1.23 mm){¥, composite AL(30.71 +1.28 mm, p<0.001) LY LA
BEl2EH < . Bland—-Altman f##T TliE. Segment AL & composite AL (ZEA DB A T A
NV FHFE1E-0.261£0.054mm, —EKRFE-0.367~-0.155mm Th -7 (Figure 1),

(mm)
0
y =-0.0401x + 0.9644
Mean =-0.261 = 0.054
'&T 01 } LOA = -0.155 and -0.367
9
2
—
X £ 02t}
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Mean of Segmented AL and Composite AL

Figure 1. Bland—Altman plots of composite and segmented axial lengths. The limits of agreement (LOA) were set at
_1.96 _ standard deviation. The thin solid black line indicates zero, the thick solid red line indicates the mean, and the

dashed lines indicate the upper and lower limits of agreement. AL = axial length, RI = refractive index.

% AL ® MPE (X, 3§ X CTOXTHEZZ /R L7=(p < 0.0001), Segment AL THIH i
7= MPE [, composite AL ® & D & i L TTF_XTOXTIHRER ~OTNE R LT, T
HIFEZE 2 R HcAi XL, Segment AL & composite AL # AW /=fE R A 25 &, T
DA THRWFEBI 27~ L 72, SRK/T, Haigis, Hill3, LSF @4 formula (23 TlL, Segment
AL #HWTHE BN 7= MedAE 1%, composite AL % H\\ /=6 D & il L THEIZIK -T2
(p <0.0001), —J7, Kane 23\ TiXiiiZ, composite AL T 5 #17- MedAE (3, Segment
AL ® MedAE & b L CTHEIZIED > 72 (p=0.03), BUII B LW EVO2 XA H L THE
5172 MedAE (225 Clid, Segment AL & composite AL ZfEH L7=b D Lk L THE
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HEERI Mo T2(ENZE p =0.12 B L0 0.62) (figure 2),

Prediction error [D]

Com-AL Seg-AL Com-AL SegAL Com-AL Seg-AL Com-AL Seg-AL Com-AL Seg-AL Com-AL Seg-AL Com-AL Seg-AL

SRKT Haigis Barrett Universal Il EVOZ2 Hill3.0 Kane LSF

Figure 2. Box plots illustrating the numerical prediction errors in refraction with intraocular lenscalculation formulas
based on each axial length obtained using two different methods: (1) Com-AL, the traditional composite axial length
displayed by the SS-OCT biometer; and (2) Seg-AL, thesegmented axial length calculated using data from the SS-
OCT biometer. The dashed line indicates a 0 value, and white circles mean outliers. D = diopters, EVO2 =

Emmetropia Verifying Optical 2.0,Hill3.0 = Hill-RBF 3.0, LSF = Ladas Super formula. *** p <0.00

Segment AL % 72354 Haigis 20 & Hill3 2B\ T, #422728 0.5D LN O IR D EIE
NEEICH L (ENZEN p=0.035 £ 0.008). SRK/T, Haigis. Hill3, LSF X Ci%, 2N
1.0D LN DIRDOEIE A EICRKE o 7-(p = 0.025, 0.046, 0.014, I X 180.046),

EBE

AL OIEfERJEIL, AWNBEFIICB T 55872 I0L NV —2RET 5 ETRARTH
%[12,13], ABFFE1E, segment AL 2% IOL /NU —FHIC 5 2 B 88 KR IREIRIRIC
BT segment AL & composite AL % ZILENH W =56 Ok~ 72 TOL EHGHEXORE
ErEdT 52 2 M E Lz, Composite AL 7% 28.5mm % 8 2 HHR CTlX. segment AL
IZ composite AL LY HHAEICELS ., TOEOHFKMIZ-0.45mm 7>5-0.16mm Th o7,
Bland-Altman 5347 Tid, 2 2D AL BIZADWBFINA T AR 5H Z ERPH LN | AL
DHEEINT 5122 T 2 DOWEEDOZEDKEL 72D T ENRINTZ, TORER, segment
AL Z W =354A . composite AL Z W 35A 12 EG LT, 37_To IOL 2 CHEHr T HIfE
T RER A~ 7 N5 2 e nbhroT,

FIRMERTIE, Z<OIRNL AN R TER THRRZZE LD Z ERME S
nTn5I[4,5,20,21], A% 7 F U AiFREIZLE D &, Olsen, Kane, EVO O&Rix, KR
I RIRICS W TENZ TR E AR T 2 ERAME SN TV, S HIRHiR SR LY
A KUY R—=ZADOFEN L DRFENME LB 2 55 [22], ABFFETIX, segment AL (&,
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SRK/T. Haigis, Hill3, LSF X CiZFHIfEEZ M ESH, Kane T PHIEEME T
HZ R, BUIRXE EVO2 X TIFAEEITRO bR oTo, EHIT, segment
AL %, Haigis 3 X OVHill3 S TIERAZ2 0.5 D AN, SRK/T, Haigis, Hill3, LSF =T
FRFEMN 1.0D LIN E R B IEBIOEIG N EL 72 o7z, DF D segment AL [ZFFEDK TIL X
D ERE7 IOL ST —GH R E A2t 2 /RN H 508, X TOXTHELm LI
DT TR ERRB I NI,

SRK /T ¥ & O Haigis O RiZid £ O #HE[8,9,10] & [FAk, segment AL #fEfH42 =
ECRIBMEIRCE U 2 EFbZ EZNSGES NS Z LR Sz, Hill3 ik \Th
AL 7% 28 mm Z#x DR CILEHULRRAELZ AL D L oRENH D 57 [23,24], Hill3 K
[FFEIZ segment AL 235 2 & THENUWET 5 2 & 23R S 417z, LSF RUIBEFD
REHAE LA TH D70, LSF XD segment AL 12 L 5 FHIRRZEOUL L, =R(LRE
ZE R THEGFORXROREOHRETHDL EE X BND [25],

Composite AL Z#H W -Shicimifb ST s EHE S it RoTcH s BU2 &
EVO2[25] Tix. b imii iz 28 L7253, segment AL 2 L 72354 0 fAkIL,
MERRR CTEEI N2 DTN REAE TR EZ TR G MICER L, etz 506
T Nebleb T Z LIl oo, O TRREDOMHE Z R L 7o 5 E, A & T o
V7 FOKREZOMICHERENEE LS o7, MERBERIC LT PHKE
NEL 5 L9 ENTWS Kane R[7TNCHW T, BRI CIERILEZENHIE S
NTWAHTZH, I 51T segment AL 2 W2 L EEOEHRN S 7 N &R & | xR Z2= 0k
KEH W, ZNEOREIX, segment AL IZBEF O LA & Hill3 2 Tid# o Tk B
Za x50, Frit o, B2 Kane X CIXHEENME T T2 2 & 2/RL TV 5,

AEIOHTEZIIN LS DDDRF DR DD, 12, L bR AT T ¢ TREIET A 13,
T AR & R IRFUCEEN e A T A e G0 aeEn o 5, 10, o744 X0
gy & < Fe, MEREERIZEGIE DD e mlOIRZ W IER 2 & e T
—ZZIFEFRNEREC TWA RN D S, I 61T, 2O, O IOL fLEN R
RRLERAEMEOH S 3 E—A IOL BAAVLR TS, LY KERY L TAY A XLL
FRZZEMZ G L LRl EFEIC L0 . AFIERE R Z S HICHAEEL . &£ & %7 IOL
U —atREICKT 25 segment AL DA I BITHRAET 2 HE R H D,

AN L - T, BEREERICEBW T, segment AL 235 Z & T, IOL /XU —&}
%A, ¥52 SRK/T. Haigis, Hill3, 353X LSF O FHIKSEAEMICH ESEDZENT
XHENRENTE, ZHUCx LT Kane 2 CIXiZ, segment AL Z 555 &R MK
TT 5N 5, MEREERIZIHVTIL, composite AL FHIMEIZITRAZEZE L 57
O, FORREEBEINHET 2HHROKXEH D0, segment AL ZH 5 Z &% IOL
NU—FHEICB T RBEM ECAENTHL B2 LD,
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UIFFEERIL SLC12A2 % )RR & D FHL O B YL REarE  (BEME) FERE BERENEEENE DFNATS % [F
TE e L CE 2, ABG I N, K, 201 AR NKCCL 22— R L, #FEN Y VoK
FRR D TEFPEHERFIC M TH D Z LR B D, AW TIL DENAT8 D4y 1 REfRB] %2 H 1)
EL, Slcl2a2 =7 V2 2l DATFAANY T hEB AL~ TR 2 /a7 ) Lk
BIZTER T2 Z L IZRE LTV D, AEREITHIEEZ 295 En2 ~ 7 ADMRF OIS
ZAbZ S HICEEMICRNT L, BB RBMERITIC OV T b RET 2B L, Slel2a2 %7K
& T D HEEORIE ST THEEIC OV TEBR LT, SDIC, Eml v UARFENIEF THHZ LD
R F IR Z BRI AR LT,

[BrY]

BRI SLCI2A2 % AR & 3 2 FiBl o e KRBV R I O FE RS 2 [E N 4
BEFZARTHREL, RESNEAY TV MIWTR G EEG O 4 Vs s L Tok
BBEZHALTWD Z &% in vitro ERIZEI VL NITL T& 7 (2020 PloS
Genet:16;e1008643 33 J T DFNA7S (OMIM # 619081) ), AJEImf-I1% Na', K', 2C1 o A3k
FEIAR NKCCL &2 22— R L, Wi Y AR DR FE HEHERF IS CThH D Z &8, Slcl2a2
K (ko) T ADWEMNSLTTIT I MBN TS, ZhE TENALY ., [FEET-Z2RIK
ETLEEZ R 10 ZRU BN TEY | ZOJRIANY 7 > M4 TH3, NKCC1 AR
581,200 7 JEEO S B, DTN 16 T VBN V2 21 fEIRICET LT
W5, — T, SLCI2A2 DEERETHS (null) /N U 7 2 MXE QA MEEREAO Kilquist
JiE BERE (OMIM #619080) A 5| & L = LEEHELIAMT & ZAR ek 2 B35, [FEBZFOMWHE, 372
b SLCI2A2 null /XY T v N & ~T a CEOMRKE AMdE 3 Th 5 FEIL. DFNATS BEF D
RIS Y 7o b & UCHEET 5 SLC12A2 exon 21 fEIKAS. A A Wb iAlne & 1T R0 %R
HMOBEEN 2SO Z L 2RBT 5, AWFFETIX SLCI2A2 ZIFIN &9 2 S D4y -5 Fefif i %
HE9E L, & MREEIEIZ LY Slcl222 D exon 21 FEIC AT T A ZANNY 7o A EA L
72 Slc12a2Bml B L VEm2 @ 2 24D~ 7 AZBAFE L, T E TOMAFOELIEL OfiE
Br. MRS FRBURNT 2 Fh L, EEEORIE S FHBIC OV TS £ To Slel2a2-ko v
U ADEWE L WEER LT, S I, BAEERSIN DTN R D Z LICL D Enl BLD
Em2 ~ 7 A ORBRMDO2ER A | minigene AT FA AT v AIZX 0T L. WHEEY /
ABIOHIESE S INZ . AT HAREE L=~ 7 A0 DENAT8 EF7 /L & L COIR Y% 1dE L
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FLT= B AERE D, FVB/NJ EAH~ T AD Slcl2a2 DTy V2 21 77 & 7 X —Hr
(2, R CHRE SN2 AT T A AZ8H (NM_001046. 3:c. 2930-2A>G) L %flil &z Hi
HANVT Vv NE ) AREIEICEVEA LT~ T A 2 %48 (FVB/NJcl-Slcl2a2m 1 X
FVB/NJcl-Slc12a2™e LIFZNEH Enl, Em2 ~ 7 A L9 %) ZEH L, EBrCf L7z,
O MEFAMmITICBE N TIE, A% 1R, 12 B, 4 #8EO Em2/En2, Em2/+, +/+ (FFA4A)

~ 7 AR ILON 4 B Eml/Eml ~ 7 ANF &2 L7z, NWHIX 4% paraformaldehyde

TE  PIKIRICNT 7 0 o a U IR ERGR ISR PRI 1T Lo, £72)T 7 4

VA L7 E O —%#% nanoscale computed tomography (nanoCT) (nano3DX, Rigaku)

(2 & 2 G BT & T (BSRBRFE MY, BH - B - RE&kE L0

RS Z#FEM LT, 77 7 0 VURIIMA, WA —H %2 10%

Trichloroacetic acid (2 XV [EE L, St UMt Icft L7z,

@ MWREREETFRIVITICI TR, MEEETHEM L 4 @i~ 2 (En2/Em2, ¥4
A% 3 5H) DML H Sk RNA (2435 bulk RNA sequencing FRTHE G & 0 BIR 1%
Blahilz & L, —#HOBIRFIZOWTITERR RT-PCR A2 MV, A%RFEEICKT
LR B Z G LT,

@ Eml ~ 7 AHFKD Slcl2a2 exon 21 fHIE % pSpliceExpress (Addgene #32485) 24 A L
minigene 7 v A A Ei L, WIS/ LM Tt ME&ETe Catarrhini (IHEFH L)
FRRMIELOBEBIZ LD exon 21 AT T A v o TR ERE Lz R RSEESAmE
FAARZERR A AR L A gE s . I - | e B ASSE AR & O EEIRFZE)

(2]

DENATS #i) &7 /L & L THE L7z~ A 2 2D 9 5, Eml, Em2 ~ 7 A C ABR B 523

Hp0 2721 AT T A 2 TR O REE IR O EEMEDNRE STV D, 72 Em2

AAENL Em2/Em2 (BRAE) NHFEIC/2 D 2 &, En2/+ (BRA~T 1) THEAEE THD 2

LN, SLCIZA2 IR & T AHEE (b b TIBEMEAE ) X haploinsufficiency {2 &

HHDOTHL I EnmgInic, —J., [BN] il L@y, SiEEIc. FEks T

DA F IR ERIBIE R TR 2 FENEET B2 b5, SFEIIRIFEILD

FARRA L ROMRNT . MEFEADEAR TR BLEMAT OB R 2 & DICFEMICRRGE LT,

O ZEHEFE~T A (Em2/Em2) T ABRBUE LF-237 541025 En2 Rkt~ U AZBNT, b o
EHPE IR REZ L & U IR I BE ME SR O EMELBE SR, Z0BR
IZ nanoCT (2T H REARICEIZE S v, AIRREN/XT 7 ¢ VU 1EREFD artefact T
PN E bR I N, FMELROBENAEIC LA TS LRI, mE RIS
BOWTHIEAN/NEE D EEE L TWD 2 & et TURI NIz, SRR LM Tk,
Em2/Em2 ~ U AZHBIF L= V2 21 kA REK LT Slel2a2 # /327 E (Slel2a2 A
ex21) OFBIFRAMFE LT & 2 A, M S0 %M T OMIBIE BRI AEDR A 54
77

@ BMHEEETO, HEA 292 En2/En2 ~ 7 A 24k D RNA-seq & V7= HEREAE
IR FEBLESENT D A S e — OB OB ELE Z/MRGEE L, A% 1 B, 12
HTIFEEN2L | 4 Bl TR FRIEEN EF L CW I8 a1 Lk 20
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FENT 24T o 12, FEBLS 7 F V1T 4 B Em2/En2 ~ 7 2 O ERZIZBWTEEEIC BF-
LTEY, e 2T PONE BB OB DBE I, 2D DRERNG, Slcl2a2
D exon2l FEIKDOIEFER 24 JFIA & 3 2 BEFEOFIE 5 THIEIC DWW TEB L LT,

@ Eml ~ 7 AIAHEARE (Eml/Eml) THEESEFH TH Y | exon 21 AT T A 2> FHEAMN
AR Em2 EH 507 Vvl SR D Z L3, Eml/Enl = 7 AMHAHIZ RS H RT-PCR &
Sanger {EIZ LV T TIZHOLMNITR > TV D, REEIT OIS OESZ I LTz
Minigene 7 v AIZ LY, EWFERE] CHRAMEDEV exon 21 FFID 9 5| Catarrhini
PR 5 RIS T (MOMFIATIZA) THH I ENEETHLH I E2H LN
L7, ZOHEET, Enl v~ ADOEEASRAT T A AP A FO—HEEEBZEE Y DFNATS
BE TR SNZFEMEO—BEBER A Y 7 2 MIFEMTR<, Enl v~ 7 A2 @722
DFNAT8 E 7 /L TIER W Z & ZBIEFHIC R T H D Th b,

PLEDOFER LV | YRS A T FEAE R EEE DENATS OEY)E 7 /L Em2 v ¥
ADIEHIZERED L, exon 21 FEIKORMOBEREZ BEIRT D= DICEE R BT — X B35
Nz, 72 Eml ~ U ARBEUREHET LTI ARNWZ & &, BT ) Lkl 27F
A AR OEBRIREEC L 0 F L7z, BE, W40FRE - S0 R & RS 1
RERNT 2 £ L, EEEA~EREFRTTH D,
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A E T 5 Z S XTI L 9 2EIEDOR KDY A7 bt T\ 5b, bitoilii, 65
Ll B O S SRR A D Z LIRS RE DUGEIC SR IN D EFHA LT,
fMR I THHIAMEBICHOWTHERELZRDT,

H M (E72I32EE )

45-65 1O HAEM ORI HIE A KB T D 2 ENRIEOR KDY 27 ThD L&
NTCW5D, EZAN, 65 M LoOEIME I T 5 HHE & SR aE O BIEME . X 5 IC g
DN &L = TRIBEEIX T O T OV T ET VA L-UL O EWREEIZ T T e
W8, ARERRBFZE T, fliiEs 1 & 2 AR T 8L OfF & fEI 3~ S WF9E 2 S0 L
77

KRB LOFE (F7201351)
BEEFEEAR AP & 5272 S NT- 65-85 I DR E Hh AR RS CRRAVEA 7 U — = 7k
HETHHMMSE 24 sl EZARLT 35 4 (5B 17 4. Lotk 16 4).

Fik

A 2 ffiE a2 AT S 25 6 A OB e, 35S M, sRakmemA R
FED A7 ) —=> 74 Mini Mental State Examination (MMSE), Japanese Adult
Reading Test (JART). Symbol Digit Modality Test (SDMT). U A #HMHXERE), &2
ZAIZOWTOERE, RN T 1% % v 7HiiZE (Handicap Inventory for the Elderly ;
LI'F HHIE), 72 &% %k Lz, £7o, MIEBIZFH~2 ke LT, BKILIBHEmE &1

(functional magnetic resonance imaging, fMRI) %#17->7, fMRI (7 4 F~E 7 o b
DENJEY | ISR EOREADE H726 L, MRI (EERENIHEZ 52 & 2FIH
LU CHHERE & IMIMm iR 2s kb L CWbD Z EAFIH L CEHIIT 2 HiETH D, £z, AP
BERB RN FEFTmEZRER KR S TThh T,

AR (AR

MIETEMRA, FBEREAME CIXEMAZ CARZITRD oz, BEREIMAETIT
36%UE, NN 30%, HALDY 834% TH U | 66%LL EBEREDMERF oW LEGELZ RO T2,
F 7o, AR A TlX, MMSE, LA MK OMEKROUGELRD, &2 22OV T
OE RIS HHIE O%#E L8072, fMRI (Z X > THMNOELZ T LT-& 2 A, Mo
ERAE & A 2 &R L 7=“ROI to ROI Analysis” Groupe Analysis TIXAE & 725 ROI
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SensoriMotor.Superior #E#ik & Lateral Occipital Cortex, superior division Right), ACC 7H
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AR AR S A7 BB F oI, B AR AR U CIER B RSB SE R S . Lo
FIEARIET 572012, in vitro TO = 5 — 4 L VIUHHIHIT 7 L 2k Uiz, MshiE
DBENTTHEL 725 = LT, in vivo THRR A TEE MR BT % WHEMED & 5.

HE

“IRFEPHIC KA LT B OFAE” IZERSEHI BT 2BEOMETH 5, BRHELE
WEELFIIAHATH Y, BEHARRISERS 2R - IR, BFREERR DK
FEAEME e EOBRKEITWE LRI TH 5, €2 T, Blebid=a7 =771 —4 (CF)
a7 —r NTEBE (CM) ISHZIAATZNTER (CF-CM) TEEREAIZ “PIEE”
T2 2 & TRIERNE S T 5B AR L T\ D, B TLEHEE T L7z CF-CM & vy,
FHA 2 53 MR - o AR AR R U, S RAE IR O S0 LF5E & AR D R Y
T4 TN TGRSR L0 I S DT 2 TS Z 2 AL T 5,

SRE LOHE

OWNHEET MR : 1.5-4% =2 7 — 5 VIEIKR (B M EFRIIRE A 0.6% 2 7 — 7 VIR
DA bioprinting 12X Y ¢ 35 mm OFVEERK, HEET LV E L CTEKIEE O Z1T
-7,

QBERICIR OGS - BAE, BEOIIRE K EDT WA U E2ITV, TRENDOFREIC L DI
(RS Kk Bl

@A A+ C5TBL~7 A (1 0l OWHICRBEEGRKEAIZIERL, BHREET DLV
AT 2 2 &L MMEERMIR O b, FifHEEF IR O EERE, AINHE, 7 A~ DIER
N&FH$ %, in vivo & in vitro DD Z2ER AN 5,

@CHTBL v 7 A B afE R ARk L, AN TEE (GEkih & HBIEMRMN) & B
EREREERFICBHEL, 27— 7L e OEREFTMT 5,
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Heliyon. 2024 Feb 8;10(4):e25751.
Exploring the relationship between plasma substance P and glottal
incompetence in the elderly

Tsunoda K, Ishii T, Kuroda H, Nakatani H, Tateda M, Masuda S, Takiguchi T, Tanaka
F, Misawa H, Senarita M, Takazawa M, Itoh K, Baer T.

Abstract

We speculated that increased blood-plasma levels of Substance P may serve as an
indicator of glottal incompetence, which is usually indicated by reduced maximum
phonation time. We performed an initial study to test the plausibility of this
hypothesis. Patients with dysphonia caused by glottal incompetence were asked to
perform vocal exercises for six months to reduce glottal incompetence and we compared
the plasma concentration of Substance P before and after the vocal exercise to detect
correlation between maximum phonation time and plasma concentration of Substance
P. Based on the results, we further hypothesized that patients exhibiting dysphonia
with maximum phonation time less than 14 s, in particular less than 10 sec, caused by
glottal incompetence may have increased plasma concentration of Substance P with the
results of elevated thresholds of cough reflex associated with subclinical aspiration in
airways. Further study is needed on patients with decreased Substance P levels, with
low scores on Activities of Daily Living and who are hospitalized with aspiration

pneumonia.
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Functional analysis of METTL23 c.84+60delAT in Normal-Tension Glaucoma

Yang Pan, Takeshi Iwata
[Abstract]

Normal-tension glaucoma (NTG) is a heterogeneous disease characterized by retinal ganglion
cell (RGC) death leading to cupping of the optic nerve head and visual field loss at normal
intraocular pressure (IOP). Our previous research has demonstrated that METTL23 catalyzes
the dimethylation of H3R17 in the retina and is crucial for pS2 transcription as well as NF-
kB-mediated TNF-a and IL-18 feedback. Specifically, the METTL23c.A83G mutation has been
linked to familial cases of NTG. Furthermore, this mutation has been found to cause aberrant
splicing of METTL23 mRNA, resulting in the disruption of normal protein production and
changes in subcellular localization. This study aims to explore other risk variants in METTL23

associated with normal-tension glaucoma.

[Materials and Methods]

2431 DNA samples from unrelated patients with NTG were collected from the ophthalmology
departments of Tokyo Medical Center, Yamanashi University, Tokyo University, and Tohoku
University, respectively, and analyzed at the Tokyo Medical Center. For all patients, a
diagnosis of NTG was made according to glaucomatous changes in the optic nerve head and
peripapillary retina, corresponding to visual field defects determined using the reliable
Humphrey perimeter Swedish interactive threshold algorithm (SITA) standard 30-2 or 24-2
test results and an IOP, without the use of ocular hypotensive medication, that was
consistently less than 22 mmHg during the follow-up period. None of the patients had other
ocular abnormalities or systemic conditions. Genomic DNA was extracted from peripheral
whole blood and subjected to WES by Macrogen Japan (Japan). Sanger sequencing was
performed to screen for the METTL23 variant using the standard method. Human Splicing
Finder (HSF) analysis was conducted to predict the effect of splicing. Additionally, an in vitro

splicing assay was carried out to validate the splicing alteration.

[Results]
Identification of the METTL23 c.84+60delAT mutation

The METTLZ23 c.84+60delAT variant was found in 14 individuals, reported to be unrelated,
from a collection of 1,029 Japanese NTG cases and in 8 of 1,402 age-matched Japanese
controls (Figure 1). No TBKI copy number variations or OPTN E50K mutations were
detected in any of the patients with NTG who had the METTL23 c.84+60delAT variant. The
distribution of the allele between the patients and controls suggests a potential contribution

to NTG (P = 0.03, Fisher’s exact test or x2 with Yates correction; P = 0.038, logistic regression
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adjusting for age and sex, Figure 1).

A
METTL23 c.84+60delAT
B Exon 1 Exon 2 Exon3 Exon4 Exon5
METTL23 Fisher's X2 with Yates logistic regression adjusting for
c.84+60delAT exact test correction age and sex
NTG (1,029) 14
_ _ P =0.038
Control 8 P=003 P=0.03 OR =2.52 (1.073-6.343)

(1,402)

Figure 1. Identification of the METTL23 c.84+60delAT variant. (A) Position of METTL23
¢.84+60delAT. (B) The distribution of the allele between the patients and controls.

Conserved METTL23 c.84+60delAT mutation exhibit gain of splicing in vitro

We used HSF version 3.0 (http://www.umd.be/HSF3/HSF.html) to analyze whether the
variant could cause changes to the splice sites, including position weight matrices (HSF
Matrices) to predict a mutation’s effect on splicing motifs including donor splice sites. We
used the gene name METTL23 and the mutant ¢.84+60_61delAT as input and selected the
longest transcript for the analysis. The METTL23 c.84+60_61delAT variants were predicted
to result in “site broken” and “New site”, which means that the variants likely affect splicing
(Figure 2). To determine the effect of METTL23 c.84+60_61delAT on mRNA splicing, we
tested its functional impact by a splicing assay using HEK293T cells following direct Sanger
sequencing of the RT-PCR products. In this system, the ¢.84+60_61delAT splice donor site
mutation resulted in partly skipping of exon 2, removing 106 bp, including the start codon
from the mRNA transcript, by which amino acids 1-67 of METTL23 would not be translated
(Figure 2).

A B
Human Splicing Finder RSVLTR ’/\\ ”',,-\\‘\
(Variation score) promolerc“‘ ‘" Xnol ‘D'/ Xoal ™y
HSF  New site +29.09 -
ez s ER e e

Site broken -5.51

Figure 2. The METTLZ23 ¢c.A83G mutation leads to splicing in transfected HEK293T cells. (A)
Results of METTLZ23 splicing donor analysis. (B) The splicing construct minigene was
generated by incorporating the genomic region of the METTL23 gene into the pSpliceExpress
vector via Xhol and Xbal restriction sites. Vector exons are depicted as black boxes, and the
METTL23 exon 2 is shown as a gray box. The locations of the mutations are marked by
arrowheads (red: c.A83G; yellow: ¢.84+60delAT).
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Kanzaki S, Seminar Prognostic Factors of Tinnitus Patients and Its Treatment.
(Chairman Yamasoba T). Collegium (CORLAS) Aug. 30. 2023.Chinzanso, Tokyo
Japan

Kakehata S, Kanemaru S, Kanzaki S. International Symposium Otology/
Neurotology New Developments in Otology From Japan: TEES and Beyond.
(Tennessee. USA)AAO HNSF 2023 Oct.4,2023(9:15 AM — 10:15 AM).

Kanzaki S. Koike T, Irie Y, Keat CS, Higo T, Shimizu Y, Hayashi M, Tkegami H.
Symposium: Innovations in management of otitis media and cholesteatoma:
Innovations in intraoperative measurement of ossicular chain mobility -Individual
differences in the force applied to the ossicles during palpation and decision making-
11th international Conference on Cholesteatoma and Ear Surgery (Chole 2023)
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Kanzaki S. Symposium 12 @ Tinnitus suppression after cochlear implant (CI) ;
Japanese experience. (Chairman Kanzaki S, and Song JJ.) APSCI 2023 Seoul Korea
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Sugiura Y, Nakamura M, Fujimoto H, Ochiai H, Ohkubo Y, Fusegawa H, Kawai O,

1.
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1.

Araki N, Hashizume T. An independent prognostic factor in surgical cases of pleur
al empyema caused by common bacteria is the presence of a fistula. Gen Thorac C
ardiovasc Surg. 2023:71:657-664.(IF 1.227)

Risa S, Oka A, Hirata E, Ochiai H. Umbilical Complications That Require Surgica
I Intervention after Gynecologic Laparoscopic Surgery. Plast Reconstr Surg Glob Op
en.2023:11:e5391.
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1. Katavama R, Oka A, Nakanishi M, Ochiai H. Postoperative Complications of

Submental Artery Flap and Prevention Methods. The 66th Annual Meeting of Japan
Society of Plastic and Reconstructive Surgery, Nagasaki, 2023.4.26.~28.
Ochiai H, Oka A, Tonegawa A, Yunoki S. Design of Artificial Dermis for Prevention

of Scar Contracture and Induction of Dermal Regeneration. The 66th Annual
Meeting of Japan Society of Plastic and Reconstructive Surgery, Nagasaki, 2023.4.26.
~28.

Ochiai H, Kimura R, Takayama N. Introduction of "Forest-related Service Industry"
in Japan. ~ Strategies for Utilizing Forest Space for Health Promotion. 5th
International Congress Forest and its Potential for Health, Slovenia, 2023.9.19.

— 119 —



10.

11.
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Public Health. Canada, 2023.10.6.

PR, [H5E. A ILBE, EETET. EEEIOABRITER 2 7 e A E LR o
16, % 66 Bl A ATE RSN AR 2 « AR S R, 2023.4.26.~28.

Frilike, [ hrEARm, EeE. BVER OSERFING 6 U THE L2
WTHENRSGE R E S 2 B 66 [Fl A ATERSME s - PR S. R,
2023.4.26.~28.

(%1, BE, FpE, e, ASEEL A REE O 66 Bl H AT,
PRt s - AR, KR, 2023.4.26.~28.

A M. AlkE iR, IR N EEFINE OMERZ 247 D KT ORR.
% 66 [0l HATZ SN PR R - AR R. RIR, 2023.4.26.~28.

BKHEG, [ME, MBS, BAHE T R FEREFNRESOMIRE A AT 2R
T OB, 47 [FEERBR RS FRIM 2 PrES, R (Web) | 2023.7.1.
AR, AT BRAREBREE A~ O W R X OSB3 77 E D A o e~ A L
PEPEIC R (R A& —) | 55 82 Bl A RARAAE PSR, K5k, 2023.10.31.
ROKHEBL -, HOE . EHES. M 1. FIRBOEIRZ F5FIC8 A S iz 2R R
D 2 Bil. 5 48 RIBEERBN PRI HAM ZFMES. T (Web) | 2024.1.27.

(G 7]

1.

2.

HATE . ENS OO L RE e FEEICIT T 8 1 Bk E 7 E—its,

8, 2023.5.12.

BATE . DEORFRE & L CORMKOIEN. ikt 7 =2 Hnic A v Z L~ L2
XK partl, JAkE., 2023.7.26.

BT BEOBPFERE ICHERT 2 /M —EREE, I -2 Ao A ¥
LAV AR part2, JAE, 2023.9.2.

BATEA. B O IR E S BB ) ~BHREFONRA LR EE 5~ N#ETH
MIEGHEE T A 100 4 AW EE(C72<)) . IhH, 2023.9.25.
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10. Ochiai H. The Benefits of Forest Therapy. Forest Medicine Seminar 2023, Tokyo,
2024.3.17.
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1. Tsunoda K, Mochimaru T, Takazawa M, Nakazawa R, Komai N. Dysphonia After
Taking Dietary Supplements. Am J Med. 2023 May;136(5):e85-¢86. IF 5.9

2. Tsunoda K, Ishii T, Kuroda H, Nakatani H, Tateda M, Masuda S, Takiguchi T,
Tanaka F, Misawa H, Senarita M, Takazawa M, Itoh K, Baer T. Exploring the
relationship between plasma substance P and glottal incompetence in the elderly.
Heliyon. 2024 Feb 8;10(4):e25751. 1IF 4.0
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4. Kimura Y, Shimizu Y, Taniguchi M, Ito S, Dobashi A, Goda K, Nishimura N,
Yamamoto K, Ichihara S, Watanabe A. Efficacy of endoscopic surveillance for
pharyngeal mucosa during endoscopic resection for pharyngeal carcinoma: a
multicenter prospective study. Surgical Endoscopy. 2024 Mar 11 IF 3.453

5. Ueha R, Cotaoco C, Kondo K, Yamasoba T. Management and treatment for dysphagia
in neurodegenerative disorders. Journal of Clinical Medicine. 2023;13(1):156. IF
3.9

6. Ito A, Koike M, Hibino K, Smart non-destractive test of a concrete wall using a
hammer. International Journal of Electronics and Telecommunications.
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