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2) Effect of multimodal comprehensive care methodology training on both delirium
and physical restraints in intensive care unit (ICU)

1 5 BACKGROUND: Delirium is common in ICU. A French-care-methodology, which is multimodal
comprehensive communication skills, has been widely implemented in hospitals and nursing homes
in European countries for 40 years. Although it is effective for elderly patients with delirium and
Behavioral Psychological Symptom of Dementia in acute and long-term care settings, there is no

previous study conducted in ICU.

H ) OBJECTIVES: To assess the effectiveness of multimodal comprehensive care methodology

training for nurses to prevent delirium in ICU.

J51%  METHODS: Single arm, pre-post study was conducted. The French multimodal
comprehensive care methodology is used as the intervention. A nurse received training of this
methodology and certified as a trainer. The nurse provided lectures and bedside training of the
methodology to all the nursing staff in an ICU with 17 beds, followed by individual daily
consultations of challenging cases for 12 months (post-training period). All the patients who
admitted to the ICU were evaluated for delirium by the diagnostic criteria of DSM-IV-TR. The
incidences of delirium and physical restraints were compared. The study period was 12 months

before the training (pre-training) and 12 months after the training (post-training).

fE 8L Result: The number of the patients who were admitted to the ICU was 785 in pre-training

period and 997 in post-training period. The incidence of delirium was 6.1% in pre-training and 1.2%




in post-training (p<0.01), and the use of physical restraint was 31.8% and 15.8% respectively
(p<0.01). After the training, there were significant reduction of delirium and use of physical

restraints.

#EGE Conclusion: Multimodal comprehensive care methodology training with daily bedside
consultation by in-house trainer was effective to reduce the incidence of delirium and use of
physical restraints. In-house trainer of the methodology is considered as the key role of the

long-term effect to maintain the skill of the methodology.

2018 American Delirium Society Annual Meeting, San Francisco
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Development of Vestibular Ocular Reflex and Gross Motor Function in Infants with
Common Cavity (as a Type) of Inner Ear Malformation

Kimitaka Kaga, Shujiro Minami, Yusuke Kimura

(National Institute of Sensory Organs, National Tokyo Medical Center)

[Background] The developmental function of central mechanism compensating for congenital
vestibular loss has been attracting attention. In 1974, Rapin suspected congenital vestibular loss in
the pupils of a deaf school who manifested delayed gross motor development such as head control
and independent walking. In 1981, Kaga et al., confirmed Rapin’s hypothesis by a study of deaf
children diagnosed using the auditory brainstem response (ABR) and the damped rotational chair
tests. In children with congenital inner ear malformation, the neurological characteristics of
congenital disequilibrium are as follows:

1. Weak head stability retroflexion of the head and support of the trunk by the legs owing to
reduced labyrinthine muscle tone, i.e., poor balance development, in such children under 1 year
of age.

2. Difficulty in independent ambulation owing to impaired labyrinthine reflex in such children
between 1 year and 2 years of age.

The common cavity with a large-bag-shaped inner ear is one of the most severe inner ear

malformation and the developmental vestibular ocular reflex changes and acquisition of gross motor

function in such children have been unknown.

We investigate development of vestibular ocular reflex and acquisition of postural control in infants

with the common cavity.

[Methods] Eight congenitally deaf children who were demonstrated to have a complicated common
cavity by temporal bone CT and MRI were studied. The damped rotation chair test was used to
evaluate vestibular ocular reflex, which was recorded on the ENG. The ages of acquisition of head
control and independent walking in these children were compared with those in normal infants as
milestones of motor development based on a national study.

[Results] All of the eight children with inner ear malformation of the common cavity did not show
per-rotatory nystagmus, which is normally elicited by the damped rotational chair test in their first
of life. However, after two or three years of age, the normal number of per-rotatory nystagmus
responses was recorded on the ENG. Although their ages of acquisition of head control and
independent walking were delayed compared with those of the normal age group, all of the eight
children achieved head control at twelve months of age and independent walking at two or three
years of age.

[ Conclusions]In all our eight children with the common cavity, their vestibular ocular reflex elicited
by the damped rotational chair test was not present in their first year of life, but the vestibular
ocular reflex response was recorded well by at least three years of age. Head control and independent
walking were seriously delayed but acquired later in these children. This study suggests that
vestibular hair cells in the common cavity may be present, because the vestibular ocular reflex
begins to function after two or three years of age. Meantime gross motor function is acquired by
appearance of the vestibular ocular reflex and central vestibular compensation in brain.

(Collegium 2018, Beijing, 2018)
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Complete or partial loss of hearing in humans caused by lesions of bilateral
auditory cortex or auditory radiations

Ryohei Akiyoshi, Mitsuko Shindo, Kimitaka Kaga
(National Institute of Sensory Organs, National Tokyo Medical Center)

Complete or partial loss of hearing due to lesions of bilateral auditory cortex or auditory
radiations is a particular defective function of perceiving and understanding various
sounds in a human life. For instance, people with such disorders cannot recognize
sounds of speech or conversation, environmental sounds such as rain and thunder, birds
singing, ambulance sirens, and sounds of music or automobiles and other machinery.
Pure-tone audiometry often reveals bilateral progressive sensorineural hearing loss
despite mild threshold elevations in the early stage. These hearing problems are often
caused by bilateral cerebrovascular events in the temporal lobe or subcortical area in
the basal ganglia. Auditory impairment due to these bilateral lesions is considered to
represent information deficits in auditory processing. However, much remains unknown
regarding the pathophysiological mechanisms of central auditory information
processing underlying complete or partial loss of hearing in humans caused by lesions of
bilateral auditory cortex or auditory radiations. Such disorders are divided into two
groups: auditory agnosia and cortical deafness. Patients with auditory agnosia have
residual hearing, whereas those with cortical deafness have complete bilateral hearing
loss. Here, we evaluated patients with auditory agnosia or cortical deafness. Our aim
was to reveal the role of the central auditory information processing mechanism in
humans by examining the patients manifesting auditory agnosia and cortical deafness.
We focused on the functional and morphological characteristics of the central auditory
pathway, extending from the medial geniculate body via the auditory radiation to the
primary auditory cortex. We examined 5 patients with auditory agnosia and 3 with
cortical deafness. Brain CT and/or MRI in the former group revealed localized partial
lesions of the bilateral auditory cortex or auditory radiations. However, in the latter
group, MRI revealed lesions with complete damage in the bilateral auditory radiations.
Moreover, pathological evaluation of one patient with auditory agnosia showed the
disappearance and degeneration of neuronal cells in the medial geniculate body, which
might have resulted in retrograde degeneration in the form of bilateral auditory cortex
or auditory radiation lesions. Therefore, we suggest that complete or partial loss of
hearing caused by lesions of bilateral auditory cortex or auditory radiations can result
from a defective change or reorganization of neuronal networks in the central auditory
neuronal pathway after the onset of patient’s cerebrovascular accidents. These findings
are important for understanding the human central auditory system through the
pathologic representation following after lesions of auditory cortex or auditory
radiations.

ARO, 42nd Annual Midwinter Meeting. February2019, Baltimore)
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2018 4EFEICHIT D UBEDIRBRIC OV TIE, 2013 4EICFEHE L7z JUSRA 3 L s L O B RS
DOREES &0 | BIEAYIC L A HHIEROEEIL 2 > A% o MOER 20 38T < OB A2 ST
EHE I TWD, ARAEEITHHIRROKEIT 11REE B LIb o0, BAZX5RE L
FEGER A 3 B FE L, THUE A A HEEEILABE ) & L COREATED LIzt E 23T 5%
LN TER, BT, BRI N2 AU RE SR B OIRER I B\ TX RN EBAVE R %
WT 352N TER, £lo, IMEEHEEEMIERE 2505 & LI2IEBRICB W T, IRBHREA O
BENHFEINTE Y, BRIOFEHREXHEIZB O TIRBIOERICH Y L O/ WFREE RO 5
NDLHT ALY CRCIZE D & D25 LV 2 DFERIZAND Z LN TE T, A5H b,
SREFROIRROEREZHL 2 LI2L 0, S HITIBEVIRBROZFENATREIC 25 b O L #IFF LT
W2,

BRIV RIEAES

AARIZBWT S, ENLRBEEED 2 77— 2 U > b Z150 Uiz TEBM HEED 72 8 O KBUREGER
e (LLF. TEBMAf9E)) ) 1B L T CRC B4 T -7, £7-. 201844 A 1 H XV fEfT &4
T2 BRIRBFZEIEIZ FE D < BRIRBFZED © B KRR « IO O BRI E OERIRAF T, RS 3EE )
DI Z ST THEM S D SRR3R O BRI E O RRRITSE C b 5 FrE R RAFFEIZ B\
TIHEOBESTFRRD LD Z &b, —HMOERKIFFEICx LT CRC X8 # Bt LTz, BRRAFFEX
B ¥ —¥%Ic o0, 5l&EHiE NHO £ v hU—7 ZA—T7HF%E, EBM #9850 H 553 4%
1T-7-, 2018 4F 3 H 30 HICHREMIEIEIC S RN EREZE2OREEZTE L, S0
FFRRFERNC X 2 BRFRIZ OV T b EEZZ T AN, FRo, REETIENHITLZ1E00
THY ., HIFEE S TR TTRRE 21To TV D72, BRI RA L B SKEE% b IR 7R £ i
FHE - FFEHEEEARE > A7 & (Japan Registry of Clinical Trials : jJRCT) ~D&&k AR LSS



BRE~OEE R EDORZT o7, 5B, UENPDAMLE ) N ERT 52 81Tk T
W5,

4. FhEHTEEh IR

KFFibe, ENEERMAERMIEE % — (NC) %, EREHFTE - 158 % U — N9 2% 4[H 68 Jii
BAMALTWD THRIRAFSE - IeBRIEME b g s ) CIIRBRENEEZEEZH - Ty, 4=
HLZOEHEIH I LT D, Fio, BEAEBHXENIZIIT S NC, NHO, [ENi/ & s
FTD 41 FEsE A3 2 [BIE X E NIRRT I - TR HEE R RS ) [ WIS ERZ D
HERE M- T D, AREREIT 2018 4 6 A 29 HIC [BIE MK ENRPE SR RIFIE - 1RBRHEEER
HE OH2MEBESE. 20194122 A 8 BIC TBHMEHIX[ESLRFAEGRMTSE « RBRHEE s
& 2 MR AENTNHE L, wWThost, ZHROBGRENRSIL, &FHOMmA
Ry 7 AOFERIEANR RSN D L LB BBRLE T, BERERSHAIT) Z LN TET,
WETIE, ZNOHOEEZ@E L, 4% bkl LT, B, 178 RERMEME, 7S & & b,
AARDERKEDORE L, ARFDOA ) X— a A HRICRET L Z b LThHETENIT
LEZTWD,
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N RTi
(OERAEHFLEE, Qr—LY a3 VHIRE)
HEHZEME AH %

RRBFZEEH CIL, FURICET 2 B R0MF 7t ds L OMRE RIS B9~ D kk & 72 LAy - BRER
BIRFZE 24T > TV ET,

HEAMEZEMEE AN SR IZ B W T 2E K 0 2 < OBRIEEBEEOBE S %2 A, 1Bk
7RoW, IS TEBAREEI T CTWET, o, MR TH W0 72 5 ORI T
— X%, BEFHENT OB R E & DITEFIBIR S AT AMREINET, ZNLHDT—X
FREOBERFNDOT — X LA S, BIEFIRIEDMEIF L ORI 221G O 1
DTN T HILTWE T, Pk 30 AFEEITI, 2FE 38 Dk & DO IL[EMFFETT oA
TWEd, ZhFETlo, 2F 729 F5%, 1302 JEG|OEEREE BBEIC > T, 2T
V= LRI T L, BARNZE T BB TRHORERENH NI £ L, ZORR
. AR ZOX I MIERBEIRRET DICHIm > TEERERE LRI TONET,

WAL E FEEFTER) TIX. 2D O EREREEZ BE S AOIRRICEH TR
<. BEEMEREIRE B OTEHE & B AICAT 5 7O OEMALSRE 2 BR L TRV £, 22
TlE. BRSO - BEFERICOWTOI Tt ) 7, KRR Z—E D
WHIC L ABEI Tt Y v U BEBEAZOWTOHRENMTONTWET, BIE, K
R 3 4 DNEARFE O IR IE 7 D NCERRIFIE 21T > CWET, F/. T TITEBEME
HERER BB 2 — B D ERIER B SN TR | 5k, xR EBORFRIEIC G
REVAT LEEF LTS £,

n—EYa UFEE EFHRER) T RN L X AR O IREARGENE 2 5HE 3 2 72
HOE MEERET VO, IRV XA SV IREKE 7V & W T BRI

WINDIMBOWRE Z L T 5T 3 ARBREEIT-o T ET,




(R AL PR SR =]

FRREEEERE 2 0 O FO AR B ZENVE (DOA-Plus) 125\ T

£ FHFn 2
(KR HHFFEES ., R AP IE=R)

B IRRMEEIC BT ATERATE EEEOMRFBIREDONRE L LT, #HRMEHIEZ LS
YL OSBRI AR ZEHEIE (DOA-Plus) (IZOWTHY EIF, BRIAEIR, IREHEARA AT A,
IRASOHED & A 7 E3IERH], OPA1 Bin T ERO X A 75 A4 7 L ERRIFHE & OBItR

(phenotype-genotype correlation) (22T L7z, DOA-Plus (22 Cidk, KT
DOFERDI B, FFELL BRI L T ORREEN BT 5, £72. OPAL B FITI X
T U ABREZFFOLA T, IRIERDSNOEOHEZ A U DR EmE D, MR IEEEIC T L
TEHATINEFRCL BRI 2= —va VORIEPIIFIND O, BIEFRED
FERC X 0 BN EE 2 R H L CRRICRE O 2 2 L3 T& 5,

BHEY WEREER CEHEEICIE, e 2 eSiEk et o e, IREHS L OH SuEMERHE
W EZ R TRER S, ZRERERIFET D, YR TIE, EICFEMLIRICRIET S
WROEEZZEL TWDLEN, ZOHR TORRHRRT " HEFEONRRIRENT v o v —EER,
B L O YL O ARV ERARIR ZAEIE Ch D,

ORI AR ZEMEAE  (Autosomal dominant optic atrophy) (FELEAIEEE D EL
BARPERARRIR R T, BFIIRAICET T 2 HNME T LOF OO RE 2 BT 5,
#180% DIERI T, OPALEARFNFIEICEL- LT\ d & Ebhitd, i, OPALEISF & FF
O BF TR RS (Auditory neuropathy) (ZX2BEREEDOSUINRLND Z & 23
bND LT ole, RFOEEOWEIZL D & B ERE S B8 THARR
ZEAE LA DIEIRITHI20%IFEAE S D & S, FRICHREMEEEIE O HEBRBE S m VW 2 L 3o
T3,

L2 LENICE W TIRAVE OHEL & b 7 5 BRI ERIE O WS IO TENTH Y |
ZOIRER LOBEEIC DWW TIIARBZR SN E 0, IRBHEIZB T 258 ME IR, HEE, T
e DZFEME 72 EDIRIMERDE L TWT S KRB L DOEEN PO RWEEHESND T
—AMEZVORBUIRTH 5,

2 THAITYBEIRFHC R T 2R RE —EEERROREZREE TH 5, EIEGMRE
FEAEIZ DWW, BRI, 2 ERRIER ORI 21T - 7,

Jitk
MGUEBNL, HRER T o Z =28\ T, IRFHI L O H SRR AR AR R O
TEVEEERE & 1 O EEIERLARREZEHAE (DPA-plus) LR2WrSVIc@E &35, E7o. rhigtrkdt
BEZ DR WEMER AR ZEMEAE  (Simple DOA) DAERF] 48 JFEFIZ DWW T H A 21T > 72,
PSR ZDEOBRNILL T O B TIER « & 22 E AT o7,
1) WRRICIR 2 (AT DR, &2 WITHREFRAIZ IS T £ O DK T,



2) RREMAEIZI W THRARILIEO A FEDR R 650, \EETIZIER ThoH 2 &,
3) T E R (OCT) (238 THEMAFRRAHE E d K Ok E I IE D SEE LS 2 & AL,
DAOHULE OFHIIEREE N ER Th D Z &,

4) WHOEL LNIARERNREDND Z &,

5) #AFE, L — U BAERIES | OB EERMRIEEA R ETEH T &,

IS DORGEIZITA \&ﬁ%@@% CRIEZARIZ D AT, ZWiHEE D=1 OPAL &
(B DfFHT 2 H A AERHZ B W T T2 7o, B FRITIC O W CITEE RIEMm L 0 s i
72 DNA % 212, 4B BHRIAGER B L OBEERRKFICBNTHE A LY hy—F T
AEATo T,

ZBOREFNI LT, IRER, IRBFFRMART R, IRAVEOHED Z 1 7 & FIERH
OPAl BIn FERDZ A 72 A 7 L ERIKRAVFHE & DB (phenotype-genotype correlation)
IZOWTHRE L7,

(fif B i~ 0D Bl )

I BTz > T, ~ U FESICED  MELMFHI, BER - EEFRICE T 2
HFRESHC BT 5l & Hs5F L CfT o 72, BREOBRIME X O s T Ic OV IR
ME, BEREE, AEREELZERL. AEONEEZHSICHBA L, 17+ —25
Kearty NaBleobltiTol, o, RFGEICH Db BT, BRIMEIZ-DOW

T, TCICHRERE ¥ —, BLOBEERRFZOMEZERICB W OREICHE S

. RSN TWD

S

DOA-plus & ZWrESN7=DiE 2 4515 3 THRE TA4L4DEETH -, BIEFERB L OE
FRIEERICRTIEY THY ., 3D 1 4 TRIME T2k 272, OPALEIG DR
WXV, FRZEL SEED I A A ENEE I,

Age of . . Best corrected VA

onset Chief complaint (decimal ) OPA1 gene variants

Case

1 24,M 14 Decreased VA (0.3)/(0.5) C.1334G>A, p.R445H,

heterozygous

2 33M 10 Decreased VA (0.2)(0.09)  C1334CG>A p.R44SH,
heterozygous

3 31F 3 Decreased VA (0.03)(0.03)  CO1618A>C.p.TS40P,
heterozygous

4 arF 6 Decreased VA (0.04)(0.03)  C892A>C.P.S298R,

heterozygous

ARAEIRUASR DEIR & U Tld, FEMEEERE D 1E 02, 5l I TIEAMIRF R ANEE O b T,
WTHOIRSMER S, TRO XS Eﬁﬂkmﬁdﬁﬁxaa}ﬁﬁeriﬁziﬁ‘ﬁ LTz,
BINTRBENTIBN T HEAETFIC I E L R TIREE TR T L TWea, 26licisnCidE
FEZxt L CATNEFRIREZGITL, R aIa=br—Ta v zEELO2OH 5,

B FIMREIZB O TIE, DOA-Plus® 4 JEFIH 4 ] (100%) T, XTI AR AL



HERR BN, WolX 9| Simple DOAD4SHNZIWTIL, I A AZEHEIT 441 (8.3%)
DHTH Y | %< IFNonsense, Splice site, 35 & U\Insertion/deletion(Z & 2 B TH > 7=,

Age (Years)
0 10 20 30 40
Case 1 . . } } }
-
—
Case 2 + } }
-
' >
——
Case 3 - ; '
-
—
Case 4 | ' ;
2
| 5>

‘ Visual disturbance I::> Auditory disturbance
I:J‘> Vestibular dysfunction

Ataxia/Myopathy/Neuropathy

2B, ik~ v T ZH7-DAO-Plus & Simple DOA® —FEFIZHB W T, 2RO I
OWCTHERZETIRON - T-,

o

OPA1 #{x -4 12 X % DOA-Plus D 4 i, 1 X O Simple DOA @ 48 fili2- >\ T
FER R R 21T o T,

DOA-Plus {Z2W\WTiE, HIME T MR HEL L T, FAFELL B L TH B IR RS )3
B+ %, Lavh, OPAL BB TIZI A v AEREZHOEAIT., IERMSN DA OHESL
AU DHERDEE D, RIS L CEIATHNEFRIC L 2RI a=r—va v
DEEPHFF SN D720, BETREORFIC L BIICHEESE 2 LT, 40
BHRSGICBIT D77 BEXOBREICHEODIT 5 Z LN TE D,



B EA T = ey E—R8 =&
TR EENTEE






BT - AR ®RE
( WEEEHRE  PHEREESHAE BEERMAE )
TR - PEERATRE Mk =R

BETE SRR <l BERES . EEREEE. 2 U CHAERICET 2 E PR E21T
STWET, RIS LTI RE OIKERED .0 & 72 o CTEERR OB AR 1-f7AT & BRR
HIRFORRIA 2 D T, T DR ERIERICHENL T TV ET, £, ENOK 30 DERE
FEFR B RRIAR % 52 1 A CEAB T2 282t L TV E 97, iPS flfEC7 /) AfRsE~ 7 2 & H
W REE] & AEITZE b . BIERRBRT. AR S E e & O ) TH#ED TV E
3, NIH OBEAMEHEREIZE T — LD A L 3— b U CHGE S T OEFET — 2 _— A DO
D AMED 2 2D DERIR T ) LEFRHEE T — Z N — R B W TR
WOBELZHY L TWET, IO T =X X5 HBOENOEG 2R ORRBRIZHEMIC
BANLTHZEMTEET, SHENDIL, EAEFHE . AMED OBFEHEA Mk L T, #5%
B —EREEOBBT - KT — 4 X—R, BETET VR, BETA KT A VO %E
HIg L7ciFe 2Bt L, REEFHRAE, DR~ = 7 UER,. 2EEFIRGL VX h U ##
., BB TREERS, 2EDELRY N -7 HBE, FNBREETABELREEZEDE L
7= (FID,

REBRRE_EREEFOLEL CAMNBELZENARSAER

AMED EE5EE °

’ seratem seatER o
@ . ERLFEFL BEHES %
AMED

bbb B 7 9 i . DECIPHER
HIRABT—4 & i E Clinvar g
EHIR AR T—4 T 7| &
BT —42 7Yy BIOBANK JAPAN
‘ S A, AV
ZERAARSAERK

PEREENEE FEHE— =ER)
T PR AT R = C I & B 5 ATREME DN B DR T AR, ED X I ITRBEB LT




BIEEEBE L TWAO0EH LT S70D, KE — AT = A X K5 &S E T
EIToTHEY £9, ZEDNA ZEHAL7ZMIBIZENTED X 97 mRNA BMFEL TN D
DONEFRDZ EI12E D, DNA 7°5 mRNA BRAR SRR TITONDAIAT T4
NELTERNED L D ICHETLON BT L TWET, £, BRI N7 EZHH
SHMEE T L — N — X — LRI S E O TRIFIICE SR EEZITH Z 2Tk
0. XN HERRE DRI ST CTE 2 FIEEZF - R LT ETS

BAERERMAE FEaeET £ER)

BAEERFEME (A TER) 1. BRIMEEK COKICHZ B L72FE 2170
F Lz, O EDTiE, g - ﬁ%ﬁ%%ﬁ%&bf FER RIS 2 T8 2 N LEE %
FAFEH T, ARBFEIX. =7 — 7 VIEEM B 2 D T 2 TR e & o L RHE
T?o%@i#\ﬁ@%ﬁfﬁ;ﬁﬁéﬁﬁ®%%®ﬁé%ﬁﬁbf\7y%®%%%ﬁ
R TR ZFIAT 2 ERZITV, BRICHZBEEL CWET, £o, HERYREG A T
B3 2 72 O 5E &4 B ER B R AT B E LT TRV, BFA T~ U 2AHEL
WA 24T > TVET,




(8T - S A ZTEs)
Whole Exome Sequencing (2 X 5 #EHED 7 7 LiEHT & F RS O fif B

PR EERE 128, BSRSeA 1, /N 12, SREIEIE . IUAET 12, FEEEIRR 12
INFRAZE 1.2
(ESDRBES RO ER o X — RS X — TR AR
2 [ENTIRE R B R o 2 —  H SR
SENLRTERE R ER o ¥ —  BRES e 2 —)

[B]

AFgEME, WD/ NEEEE O L ESBRMEEIRE S AE SN TR Y . ARICRIET
LEBEMEEHEOBE LV, BIMEEIEORKZKIL, HIEORE, hoEMEER, HE
DT, IBEROANE, BRI EOEHRESED Z LIELD, HIEORKER1X%
RThHO, REDOBLETHEZ, RIAREEE T & Z ORI A I cE X, &
Y 38 IR BUR R AL O FEM AR D, F o, B R EHER T OREL. 2R ORE &
o, HREOREMIAIC L SN S, 20D, FABIIRBRRAER X OMEME R R T
VIR % [RE T & 72 - 7= #EE R 12 B8\ T, Whole Exome Sequencing (WES)IZ L 5 &5
AR & BRIR A RA 2 et L T,

[FiE]

REGTEARYEEIE 23 BE o 7o/ NI © . RGBS T ORI A R L OVER D> B JRIK 23
RONIZBEFICERR LD 208 FZ K Th b, BFEBLOW 25 IZH#E D & FRRIML
PRI 217V, DNA 24 L, exome fEIk A 6 L, Hlumina (KR — 7 2 —T
RS 2R E LTz, S DI ANFERIT U VB2 5 o 7o & RS i L OF M
W X0 IR A RO D AR 2 FhE L, Sanger £ —47 U ATHR LTZ, Bz AR
DIFIIEFRIZ ACMG2015 1 K7 A > X ClinGen Hearing Loss Clinical Domain
Working Group @ 7' 1 k= —/L|ZHE U CHIE L7z, LRI 23 & 7> o T2 851 DO FEIEF
. BEOBME. BEHR, #Rl, BEAEER b BRET LT

[RE 3R]

AAFFET WES 2 FEfii L7z 203 ZHR 0 95 b, JRRME 7213 FEM 1 BB ickohni
FHRIL 825 F% (40%) Thotz, FEFEKEM S Z O 37 BETHHEEBEME L THELN
72o STRC, MYOI5A, USH2A, PTPNI1 | 4 R ETHRHENZ, —FH. 1 HERZT
OFHFERBEA L L TR ONTZBIB T8 22 b - 72, BERBRICB O TIE, STRC NEA &
LU CRIE SAVAEBNL AT 0 s RAE , EEE DR 1T 36%., 5 57%., WE1AUIAKF
1 67% CIEET 17%., BEJIZE 72 LA 92%., T/ LA 79%, IEENFEEENL LS 71%
ThHoT=, MYOISA MK & U CRIE S TIER] O #ERE O FLE (X PR E 20%., 5% 60%.,
HE 20%., HITH YN T0%TH->7-, USH2A PFIK E U CRIE S IIER T, FIEFR
i oD RIS 22 5% BERE O TR FEITHR L 25%  HFREE 50%, 151 25% 183K 50% .



HIT72 LA 60% T o 7-, PTPN11 235K & L CREE Z4v7z Noonan JEGRE D FEH] T I
TEDOFEEE TR 80%, HE 20%., EHEBENFEEEEILD 50% TRD HALT,

[(5%]

HERR O RN V3R D TEARZDERIRE R 2 & 0 | BRER D HIX P HINEEZER 62 < &
ENlc, TOX ) REFITIE, BARFHIBRAIC X D IRR O RIEDHIHEZRZIRICRILO L &
b2, HMARERD U ) 7 O LAk LR E L 2 D, TSR
JFEIREAS T DRV RN B RS 2 RT3, WHIAEIEF ORIRTERZ ST 5 2
EHHBETHD, £lo, AR TIE WES I K D872 R BRSO % /L & iR O g )
ELeTREME bR S LTz,

—

]

ABFFE~DBINCIRE « A< TEE > T BB E X OFNE, LFESTTERER O e ET7 1R
A L7200, RBFED T MFRATIX B C AR IERT - A EmER 2 e v F —  PRiR=T5 -
PROTE B » ARSI, FURERRRIRST: - MHRREWITERT AR - A mEES
JeE, BERBRFHRRER Y 2 — NRERERSEA & DOIEFENFZE TIT - 72,



EARPEEEE KB n RN Z N 7 5888 JLOMERE LS
-2 2 BRO RN 12w lhiE OB %

Frfe B i — R0
(RETE PR TR IERE LR ESR)

2R

ERE L PES D TR H DU FA RN, ED LI ITKREB LOEIEKE L BEL TV
DM EHGINIT D725 DNA 28 ALz DT 2179, BRPAT T
AV TICER DR, BB UTERSY X7 Plakie~5 2 585 . R KR
Wrd 2l bD ka2 LEMNT 5,

AL

WA — 5 =D R L0 BEMEEHEIC T 2 BB T RAEN L <IThitd L 212
720 ERNNANLEEOFRERNERIN TS, L% OERN VUS (variant
of unknown significance) & FHEILDIHEPERAZERICHE E > TV, BE~OFERHH
BLOTETRNIN T, ARG NEE L 220 BB L 72> TOW D ABFZEIZ BV T
KR LI s N OFERG LITERREZRELST OV —2 N T AT =7 a v
L7cAifaicxt L, Ny F27 7 U AEIC X2 BRAEBEFR B - 7L— M) —Z—%Hn
TG s =XV U N T v TEERWEAT T A U ZICBET DT, HES L — B
A W Ee SR x 2 iEE W TS AR N Z X7 ORBLE L OBEREIZ G- 2
HEEATHE L, JRREROMIAEZED S & L HICTHRREREEZHE L CERlORA 7 ) —=
TEAT D,

WFIENZ
HEATPEEERE DN & 72 2 YR T I R CUCTR RIS 2 L CHOMEN S D L& %, BEDS
WA RU 2 (SLC26A4) BELUKCNQ4 £ Z —7 v & LTHIEZED T D,

Ry R R A AR E R TH Y . NEIC TR A 4 (Cl ) E R A 4
(HCO3-), BRI THAL A 4 (Cl)e T A A 2 ) Otk & L CEHEE /R %&E
ZHOTEY, BRIZE Y FRAARLHEREEHIEDFINBY)C, R FURIRE 2 £ 5
YRl FIEBERORKRE 2D, BATHEME LIIIERY R E2RET 5D
HEK293T Mgz fE A1 4 2 RIS M8 & > 737 (mVenus(H148Q/11521) ¢ L < i pH
indicator(SNARF-5F) & A L, 7L — kU —%— (Synergy Neo2, Biotek 1) % T
BOBODA A ke R L ETE 2 H5EEZBR L, T TICEANNSRE Sz
BHEE RN 53 FHOEBRNA 4 UBHERICE 2 2B ER LT, =% Y T v
FEIZEDAT T A v VT BE ORI L OSE R L — Y — BRI X 2 MR RTERRT O
MR EADETC, BEmIEET TH D, X R ORI 500 FELL EAST TIosl &



NTBVAEZLENDICLDZ U NI ERE~DRE T2 L &I, BAENL D
S ST TR B2 BT L. EROIFRMEICR LZ 37 OMBERN 72 EZ 41T 52 525
CETEIBAV B T ADT 4= RNy 7 EfToTNETNWEEZTND,

Fo. BEAURY URBHNEICKR L Salicylate #5112 & W AR KU ORfRIERE
T Z 72 & D 5D & - 7= (Ishihara et al. Hear Res. 2010)7=8, _idfEtrikic kv
Salicylate & & D5 K (2-Aminobenzyl alcohol 72 E) DG L AR BEMFE L= & 2 A,
BIFN O/ NENRE A RT Z LN TE, I OITIHRAB G X VIEEENRIE L7 5 L[]
BLIepo Tl BRAB DT, EOIFNN EDEFINZK UTEIRD & 2 0% Wt
THZENARTHY, AR V== ZICBEWTHHTH D LB 2GR E O L THE
i Td D,

KIZ KCNQ4 TN EOHNE BHIBIZ B W CEBEREE 2 H 5 EARGEDY 7 AT v
FNTHY, BRITFHIAREEBREHEERORK L 725 LB 26N THWDHA, Fhxixth
RO FEGBERAMEREZ R T AARNEEF R 230 LS Lz, WBICET DME 21T
DT, WM LOVER Y X7 258819 5 HEK293T Mifaicxf L, A—/&Ls 3y F
77 o IEEROCTEREETFZIINCH ) D LATF ¥ RVORLBENEZRGE LT, £T-HED
A G| S E ZTERY X7 BB D EMBER A T 2 T, BR Y N3
BUZHEWHIRZE RS SIS Z S b 2 & 2% A LT, MRS L0 st ENET 53
(RealTime-Glo, Promega #1) % T L— F U —& — |2 X Y fifust 2 € &b 3 5 Hiks
ST, R X7 FBUC X A ~D B2 EEb L, EXEHTF RS
DY THERIERT Th 5, 4%, MBS E D20 Z R L S 5722 5hkE
DIRIAZEHED TN LB Z T D,



(R R EE]
IR FNG 2 T 288 = 7 —7 o NTEEOBRYE

a1 M1 FHER L AR T2 R 2
(FHAEEREIFIER 1, ARSLPESE BT IERT S A IS BN 7 v —772)

K

AT ) A AP —OBENG . MEESER - IR E OB A KT L EERI
MEESND Z ENMBN TN D, EBITBAR S E TlE, AlifE2 X7 207 —
VIl ETHEET D I & CHEERNEZ T L. R A BN IR TIREDERRT)
IATHONTWD, Lol W ZFT72 - T IEEPH O AR, /INEOAIER 7 & 44 [E
EIIREECRFICEREZBMAND Z ENZV, £ 2T, AlZNIGEESTHZ & T
WHE 2 HAL7 7 <R TRAZ B Lo, RUFZE CIX LPpres & L, A TE (CM)
~Difba 7 =57 L—2A (CF) HEEDMAIALIT LY EERRIED 25 —5 > O
I CHREMREHArE & J1PR 3R i A WS L7- CF sfb A TEK (FCM) BT L. 20
FHE T B S OSHE S fE O Ml R 2 B o 3 5,

ERBLIOHM

-RERBICEA LT - RS RIEECIE, AME. 2GS DV IS DIRR R Sk &
RRMT T, 2850} 5 OJRF /2 R RBICET T 5, JE KB OFEIC I
B S VD2, WERE DAEFEITITZ BAF IR RER DR & i O LERINLETH D |
DB IV DABE L2 0 L7 32 U A7 BNEIc->&EEH [K1], B
SRR AGA ENAUE, SRR ORI K VR OLZFEPR BT < b 2
ETAEERNM EL, BEYMICBEMMEO THHNERHIfFTX 5,

AN A FdaTU—E, TERICEBIT D OKRE & Z DA Z 5T 550 )
THU, 2T 10FETREICHPE L T8 LWREG IR CTH 5, IiZe Eofikici
WU, MRS - 7R & OETE 240 IR & TGF B 285EME L S 4, MRS A E
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Neuropsychiartry. London) 2018 Volume 8, Issue 2, 704-708
Does Hand Posture Affect the Reliability and Reproducibility of Measures of Brain

Function?

Koichi Tsunoda, Mihiro Takazawa, Sotaro Sekimoto, and Kenji Itoh

Abstract

Results from scientific studies of brain function have suffered from failure to replicate
in subsequent studies. We hypothesize that, in order to obtain consistent results, it is
necessary to standardize at least the posture and attention level in physiological studies
of human brain activity associated with auditory perception. Here we focus on the
effects of a minor postural changes on near-infrared spectroscopy (NIRS) measures of
brain activity. In particular we recorded NIRS signals during “parallel” and “crossed”
arm/hand positions. Six of 22 channels (4 on the left and 2 on the right hemisphere)
showed significant level changes associated with hand crossing (p<0.001). Thus, even
such simple postural changes may affect the reliability and reproducibility of the results
of physiological study of brain function. We recommend that experimenters in
physiological studies of speech perception require participants to keep their hands on a

surface and feet on the floor.
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Laryngoscope. 2018 Nov;128(11):2593-2599.

Vocal Hygiene Education ProgramReduces Surgical Interventions for Benign Vocal Fold
Lesions: A Randomized

Controlled Trial.

Hosoya M, Kobayashi R, Ishii T, Senarita M, Kuroda H, Misawa H, Tanaka F,
Takiguchi T, Tashiro M, Masuda S, Hashimoto S, Goto F, Minami S, Yamamoto N,
Nagai R, Sayama A, Wakabayashi T, Toshikuni K, Ueha R, Fujimaki Y, Takazawa M,
Sekimoto S, Itoh K, Nito T, Kada A, Tsunoda K.

Abstract

OBJECTIVES/HYPOTHESIS:

Vocal fold polyps and nodules are common benign laryngeal lesions. Currently, the
Japanese health insurance system covers surgical interventions. However, the
establishment of more cost-effective conservative methods is required, because
healthcare costs are viewed as a major concern, and the government and taxpayers are
demanding more economical, effective treatments. In this situation, more suitable vocal
hygiene education may be important for the success of cost-effective conservative
treatment. In this study, we developed a novel reinforced vocal hygiene education
program and compared the results of this program with those of previous methods of

teaching vocal hygiene.

STUDY DESIGN:

Multicenter randomized controlled trial.

METHODS:

Patients who visited a National Hospital Organization (NHO) hospital for the surgical
indication of hoarseness were included in the study. Before undergoing surgery, 200
patients with benign vocal fold lesions (vocal fold polyps/nodules) were enrolled and
randomly allocated to the NHO-style vocal hygiene educational program (intervention
group) or control education program (control group). Two months after enrollment, the
patients in both groups underwent laryngeal fiberscopic examinations to determine
whether the benign lesions had resolved or whether surgery was indicated for the vocal

fold polyps/nodules.



RESULTS:

After 2 months, in the intervention group, the proportion of lesion resolution (61.3%)
was significantly greater than that in the control group (26.3%) (P <.001, Fisher exact
test).

CONCLUSIONS:

Our results clearly indicate that the quality and features of the education program
could affect the outcome of the intervention. We found that a reinforced vocal hygiene
education program increased the rate of the resolution of benign vocal fold polyps and

nodules in a multicenter randomized clinical trial.

LEVEL OF EVIDENCE:
1b Laryngoscope, 2593-2599, 2018.



[ Thies - B DA e FEET ]

ERIRATN ) TV Z A DITFOR S 0D MEEHBHGAR AR R & 2 NE)S B H IS [RIRFRLE C &
DY AT MG (BIHZZ T HMICE > TR S LWEREEED)

N wg o Chn B R =) o IR IRR:  ((BR) A 7« Ly — A JR)

2K

WEBHDMATIZ IS T, BHE - FERE DT O X VERkk L BN « BB DT & VILER
IXEFERNIATON TE M, BREZIT O IR & ks L3 & U A ORI
BLTHIEEEIA > TITO MER Do Tz, T DY TV A 2l - $EROBNERN~DHE
AL FEROT R M, EBIHITAPCOT =X —2RET TH B2 DEATICHRE
THZEIEY . REETT O MOHEM 2R X OBRERIC BT 2 IR S iz & 5
2%, LLARNRG, #Es I OHmATIC A5 BEGRESE N E B2 O % 7
HZENTEP, MHEZT LML > TELTLHELD LT <ELVERE L IZE 272
Molz, ZAUTxLTE, WS 2BEgROLAH Z WebRTC FEOHMZ AW TITL,
DICERMF DT Y N U — 7 OREMW AR LTz ETT ) FIC L iRk ES D, MR R
DRANMEELZERHRMNOITZ DL T 5L, MELXIT O GITORESEIC LK
SMH, B ETOM - T AT HE RS LWREZ T2 2N TE L 0T
Do

H i)

B A D T MEEHEN R FRERIC B LTI, BARMRER P (19984F) D R 7 A T
A P ARR A —OFKRIIER ) 1L T, arv Ea— 22T VX L GiaE ey
AT LERERFLTLUER, TRNETOETAT =727 Fusidgkns, FUX LR
B PR ERBATOSEATE, — . BESH - EEMATICE L Tk, EnlEi k0 T oL
RUERM T TS, B ek & 1IRNCEB 2 b TR Y | BhEifg & ORFMBIRME
ZED THEMOM & BARRRELEE L, SOICHERMFCEL I EOEF T —X
& OIFEBER A EfEIC L TR BER D H, TN HOMBICE L L, iro ) 71
A LRVEE LA T BEEN R NI HE & AT IS &0 MRS R & EhiE g & R LAY B B
IV, S OICEIBEANICH AR R A2 B2 TT XA MATLZ LIk,
2T xR A ML ECHECH BRI RO AN TE 5 L 92T, WEZ1THPC
DA RRLTUVMLEICELS 221280, +oRERE L BITREEZITO 2N TE L8,
FRTEDE=A—DIRESIND O, MEFICEOHEEZ R 5 Z LITHIRRAAET 5, #
RELUT, B L OEAORGRE (FikE, AL 25 WHEES O ERBERE )
WX 1T E, MEFIZZOS THEHE A D2 ENTE R R>TLE I,



ZHUTHK LTI, EAMIZITEEO T =X —ICRRICRRZITV., g A7 0
MEICEET A Z L THIETE D8R D, TrHrrE=4—0RRThiUX, Hile
EHWTHEBEREL T 2 LITR2DP, BEPHZ 57 ONCRESFT, BV EILOS—
TNEDN— R =7 OEPHEZ T 5, BUEEIROT VX LDE=FZ —DHAIZHPC
CIFARER THY, BEROE=F Il HWTRERIZIT) 2N TEL08, 7V
VAT O BRI 22, £ 2T, F=4 — & LTI AR (10S, Android) & MW T,
EROLFEZIT) L 2B R D, UARERICE L QT ERB TR0 . SEAN D LI
WARDE=HX—TRHZENTEXDH LD, £DA. Virtual network computing @
BiEEZ RO THARETH DN, HEHUARMD SPC~DOBHE IS L7210, BmRiEZ1T
FEVIBRICELCOEX2 VT 4 T = v 7 RS RWE, BIEBSICEOE /D
A A THEAT HIIERIEN 2,

bbb &, BEGOPIEITREREAHE AL, ENEPCOE=F— LIZERRL TS Z
Enb, ZOEEZO LD EEREHNTT X EME (AN —IY) BITH &I
T2, SHIC, MEEENHESRAE R ICHFHORTRENE ZL08H 0 | RITHER & FH R
ERDHLGANPHTL 5, BEIIPCICERHRi SNz~ T AZHANWT, E=4— LORED (F
ALE) RE LTI RERE R OS2 BE) L TV e, ZOBEZITO BT, &
I, U RAZEET 2 ANFPPCOELICWARLERDH Y, FLEELLTLH AL —RIT
T2 72N, FoRLEORE b RN OE R FORY &4 v FTHIETESL LD
29 %,

ik
INETICEERLIZVAT LOARRTIE, FRSNDEEIL, PCOFE=HF —~DERD
HTHoTn, AENIFA M) —=I U IERUET 572012, H264/EMAZ S HIZIT 9, S HIT,
ZAL DL VB E O E(E B L OBEEFR R PICERFER RN D a < ROZIR EWbip 5
VT IWEALORGROBEPMLEL 72D, —MKH)72 Virtual network computing Dk
TIE, HEHmHARMDO0SE X RO BHDBIRE SN D HEITITA—N\—~y FOEENH
STHENEIZEL TXH E 0 EE 72 6722008, BRI A DO0SHELE (10S & Android)
LTLDE, BEDOIKTZKLIED, Y7 hu=TZOHL0OMELZL 8D, IDHIT,
G ALEE - BHEIBCAS 21T D PC L AR HESL LT= b & DIRFBICB W T, X2 VT4 F =y
T DI IR LD BB RN B VO . — AR 2R EFR SRR T O IS IE M TR Y
DEBPLIEL R MR TE R0, £ 2T DA »Z—%y MEEENTTH 2D WebRTC
ZHWT, B D% OIRBEITK L TIFFE DR — MEBAIT O HIEIC KD | Zats
HiR7 2,

PCIZE L CiE, MacOS, Windows, LINUX % 0S &4 25bDax&é+5 (K1) , 7272
L. PCTOMBENAIL TR « BIEGRORY A, VT IVE A NEF BT, RS
DENEGEN~DE O TOHEEIAZ, H. 264/ E/fF, WiFi TOA KU —I U JHUE, 51T,



EERUAR MO 0 (TR R OFRALEICET 2) 3~ 2 FOZITIRY | TR oORR
MEZRETTHHHICEFE, RN DLOPC~DOT 7 AR Rl ThbHzd, W
EEAVALEREE /) D@V PCOE A HERE S 1%, #4FmR (10S, Android) (IfilkEL TV D
WMazZzOFEEMEM L, WiFi —2 —b— KT STV D% £ O F £ OIRRETHE
A L7z, BEBROEY AZIZES L T, UVC (USB video device class) 1Zxfhis L7-—f%HY
TR STV D EBEGAT 34 2% W,

PC oY 7~ BLOEERUARM O (i0S, Android) 77U 2N ENHELTZ, &6
12, 10S TiZ. iPod touch (X% iPhone) & iPad OHEE DK E INEL L7120, THE
NOBEE YA RZEbEET 7V EZHELE (K2) |,

i

Windows PC % A & LT, iPod touch (I0S11.4, 32GB) . iPad Pro (i0S11.4. 1, 64GB)
& Lenovo TAB4 8 PLUS (Android7.11, 64GB) o 3 &5 DMK % WiFi Bkt L7-IRRET
EEMRZIT o7z, 723, BIRERY 8B HESE) OMGEECEA L TX, PCOE=4—F X
OBEOERIEROBHEH N R TED L ICET ATV, 7L —LEBOEEX 2T = v 7T
HHEREEST (K3, 4) .

FENTRE R DOFRIZE L CiE, SEG U TERLAEWVE—RERRLH I ICLTHDLHT
W, WEOMRBERAEEEICL T2 b TE D,

TEMENT S HE DT BB VER SN Z T, H 264/, A R U —3 7 BUE b RIBRICIT O 8

IZL72h, PC OF=4— L COEEERICE LTI, FRCMBEE< 2 A— 22 FAE SRS
Bonl, £, WTHOERRRIZB N TS, BIEEFHE 7L —24 (0.10) BETHY .,
£ ToOHHE ECHIRMICIFIZERKICR TSI TS EEXRETH o7,

FEMTAE RO R AMEIZE L TiE, =% — ORI MR 23R~ S eI h 22 E@ﬁ
i (fF : OLYMPUS ENF V2) | JARHJCIZET=F —0DE FE£7213E LICFER L TR ITIE
B, BEERAREOXTLERDHEICE, T=F—0F L 73A FTOBANCHH
WCERTE 2, E=X—0OHANZFRRT DHEIZIE, FEDPELIRIIC L - TE, VTR
RIREFHVNERDLIGHELHDHDT, %@ﬁA . RLERFIZPCO~ T A F - I3 R
MORZ > TCHRICEFIEBELZEFT T LI ENTE I, £2, BEHEHNT =X —2M|I
FOREINDEEITIE (B 0 OLYMPUS ENF V3) WSET AT A0 HLFIR I NS EHE L OGS

1 ONLIE 2 72D DIENTAE R O FRLE A W A TE T,

FEMTARE RO RARMEELIZE L TIE, PC ICH SN~ U AT, E=F —HH LOFRR
NERERZ a7 ) vy 7T 5 HER—KNTHD, LLRRL, Z2O7DIliE, v v
AEEDTZOIZPCOEL TE=F — DA DNEIZNL > TWHRENRH Y | £, v TR
A VB E MBI  OAEIZBE L T D~ T ADRY V& 809 BfES LB
e, T LHAL—RATZ D EIFRLT, /o, ITEHRORRINDE=F—DH]
WZEDZ 82 bz, RRFIZAOND NEARIRT 52 &8s, Tk LT, #HE



SiARDRL T CRAVENPARICEZONS L HICLTEL &, #ET5 AM
FRAEENO EZI2WTH K<, o, #ERmK LORSZ 2B S 7200 THL 0,
FROBIEL BT A L—RIITA D,

N=RFT =7 IZBEL T, BFEObONRELLD (PO, #EfmAR, WiFiL—2—)
FRCHEEM AL, EREMTHELRSTH, #EADOLOZLOEETZEITNND L
ZHETEL TS, HEBEGADT XA AL TiZ, HROUVC (USB video device class)
Wi L7 R L b O ThiuE, FAIENTHEEHARETH b | 1@ H OMEEIN ST
A ZIT > TWDER ThIX, ~N— R =71 L COBEMBEEITD B EELHZ &
MNTED,

F72V 7 b= T LTI, i0S, Android DWTHNDOTRA RZX L THE 2T —%
BEHHADYA b (App Store, Google Play) MHMEEITHX U ua—RNLTHHH I & &R
LELT,.PCOY T =T (FB) OHEREOYA FpbF 7 um—RFLTHbH I
I, TARTHID 2812 ZLOME THEANIHT 5N — LA T T, Z<OEFH
BREIMES>TH O R DBRENRETE L LB TND,

B1 FEART AT A

PC 1, MacOS, Windows, LINUX % 0S &9 5 bD&MRLT D, T4 F ¥ 7T vid,
UVC (USB video device class) XoD T NA A THIVUEE W, WiFil—4 —H—%ICHR
INTWAY TRV, #EEUERIL i0S (iPod touch, iPhone, iPad) . Android ®Vyd3%L
THREL, ERERAITHE LR T, s - BF - Fifi - BREAREREOLDT
bEEHTE D,

X2 BEFL7=Y 7 kO

PCH®D Y 7 b, ##WRKHADOT 7 U (i0S, Android) Z#ZHFNHE L, 72k i0S T
IX. iPad & iPod touch OEEHDOKE I AEZEL T, TNLIUKHE LT 7V 2 HEL
7o FARSNDNEIT, LIRIPRE LW LR U T, SR, EARER S & 2 OERERFZE, APQ,
PPQ, HNR, "NU—AX7 ML Z U T NE A KIEKRT D, KBEmE LI, TR E RS
ERZMHBEIN TS, PCORZ AR LTUE, vV AZHWNTHI—Y L EBEIL T
70 w7 T HEMERKLETH DA, HEA LOR & ATkt LTiE, Eim EoRy v &
T % 721 Tk e,

[X]3-1 Android #EHSEGRIC X AR RAELEE
Android DOEH EIZH NI ER RGITRER X V2L TnD &2 A,

X3-2 iPad |Z X AFRIELE
iPad OHE[E FIZH DINNIEZ RGFHEER X 2L CT\b & Z A, iPod touch T



HFERICEER TE D,

B4 A FeRRETORR

OLYMPUS ENF V2 T, MEEAEMRILE =% —HEE O AN R R Siv, ERNIIGEITR T
THEE, BEID, 2 AV MR ERFRREIND, FANZHNEEES AT A0 b DOLFT —H )N
TRINBWIGEITIT, BF - BT RZ 2T £7213E RIZERR L TEL DR DN
KTV, 2L, EOESICNREEY AT LD DOLTT — X PNERINDEAITIE,
HOH EEITE TICRRTHZ L2725, RELETITHEAROMEIADNLE S BE) L T
fREBTAE IR L RN ER D581, TR AP ThHo THRRMELLEZONLDT, &K
BOWRE TR AT L ENTE D, Fo, ITRREZEZRLARZNEIICTHZLEET
T 5D T, —AYRMEEHBEGFIER D TE D L O ITR> T D,



HRKXKS>RAF L@ E

iRk
PCHOE=-#%#— (iOS, Android)
E E E
T A A4
Emts N
use
= PC
Mac
Windows
Linux

Y Broadeast Tak ® x +
= C  ©® localhost 8020/l talkhtml - &% O

PCox=-4%5—
(FAFDOEm)

=
S ERERE R
APQ, PPQ, HNR

iPad

(FAFE D& m)

1. by kA
.«-MMMNW\

IND—=RRD ML, FO

EFE

Android

( Lenovo TAB4 8+ )

iPostouch (B9FEch wéﬁ)



%] 3-1

x| 3-2




x| 4




LA Thikes - B DA ERFIEER ]

BLE Advertisement Z W\ 7 KA > 7 %y b U — 7 OREEIZET S 058
A Study on the construction of an ad hoc network using BLE Advertisement

DAL= /N Ly N

1. [ZC®IZ

HARTIHHESCERZ ERENSL L FEFRFT
ﬂL_%%Mﬁ% S b0, Lo LK
WZE DA 27T OEAECHEREESIRIC L 0 Bl T
6i@4§%’3£&75§ﬁ%ﬂﬁﬁéh“( LE9[1], Z ORI
L, iFETIET RARv 7 2y NU—7 2R
T2l tE B (E TR O ThIv T\ b, KT
I Bluetooth Low Energy (LL'F BLE) =% HU»
727 KRRy 7 % bU— 27 OREE R QG815 T iEIC
DWTHRFTT 2,

2. BLE {5 8®REEOHIE LR

AMFSE T UL = IR R ST
FIRIZTT Ry 7 32y NU—27 2RI L7 5
BUE T AT LD Z BHiET, HEFREEZHEL,
R R REFAITEN 21T 5 720 A v =V ORME X
R TITORITI R B0, D7, N7
v b a AR L FREERE ) b SRR A2 0
LCInzEREltdT 5, T3R5
¥ ® BLE #@EMEREZ A L7z, BEMERRIT A
DIRKT= B3y ba AENGFHMET 5, AL
TodmAlE 7 AR —/ 31 & BLE Ko 7L CTHERK
b, Node. js E TRy FOXEZEEITH
0 s ANEELTRY, 27y FOEEDORLT
9%1m*&k/\b‘/ }‘@ 1::%4:0\'43#!7’572??554 5]
2T b, 1l FELHZ BLE Advertising
REL2IAZBHA L CTEBOVRDOD AV v b3d D,

(a) Wi-Fi &b SFEHETH Y . s LT 0

(b) REREIMLEFEBL L, R¥ EMMT
@J< JZ IR TCOLRIHATE S Z . (K1 ITR
9" BLE Connect ZF|H3 25 L0 & L0z
Ty MR ETH D,

(1) FHE RFTO T ISR

TR E LT, 3T RFETHERZIT-
Too FEEBRITEA, R, BB D 322 hivd,
FEAMTER) D72 NZERT & LT, S IR o
bHEBEOERE LT, BEIETE IO H S
B E LT ENTE T OBEHREE R 50 KR
L7z,

Advertisng IND

Advertiser Scanner

37ch/38ch/39ch

Connect and both
way communication

Advertiser Scanner

1 Advertising & Connect (GATT)

FEFROWIIDOE &

ML s

50mf] [ Osnm‘o D%O mmO ’Q 6% -O
R4
@ QO =@

i @@ Q@ O

40mr‘urHKHO kL O b3se O ‘ .O
”)M@ v Q @ O O
@ @@
X2 g R
AN EER I
s O 72N ERR k1 @ n . © ke
S
BL., &K4[H
DR T HITHo som e
7o THIFRIZ 50m
L&, 100m
:\Ef%é? = rmsz(j oF © ks
T T
sks © 1F O ko

WOEET % 1 38
THLD T 3 FERT OB

7o IR 20m

Tk, Am T ETHDH, BEESEERRIL 2 oK
M1 REE 3EOEKRICET T To Tz, MEREZE
NENK 2 1R T,

BANFEBR L RNFEBROFERN S| SR O EN
ERBENRTy R RARN ERTHZ Enbno
7o BER B AR CTERT L FOFE &1 36m &
wmf%ékw\%XmWT®%K%<oﬁ$m
kg I VBN B B LD, BEERTL I
BThHD, BB kgD BTy
ka4Lﬁﬂﬁ%htt FEB2IZ & HAkRE 1
I LD RO o 7o, B R C IR T
DU E X, FEEIIE O S Pk & B 7 &
VW) ECARERZIT O,

(2) BWEEZBEFRTO~LF Ry FER
[FIFE D FEERIG AT O 2 X 3 1R d, AEBRTIX
EEH1BLEZEKS B TYLT Ry 7TEITWV,
PNy b a RAREZE U, IEHRRIIBG KBEIC &
STHEDOKMMNEZ 2 D8N S 5, Vi
K2EEEHE L, X2V — BB 55 %
WRELT, 5 2D/— hEER L, WK (%
FR) LW ) KL TR ELZ LU TITRT,



Jb— K 1:2—4(30%) —6(28%) (174 v7)
Jb—h 2 :2—>1(37%) —3(6%) —5(6%) (274 v7)
JL—h 3 :2—3(0.09%) —4 (0. 07%) —6 (0. 07%) —
5(0.03%) (34 v~7)
Jb—h 4 : 2—>1(75%) —3 (3%) —4 (3%) —6 (3%) —
512%) (45> 7)
Jb— K 5 : 2—1(10%) —3 (1%) —5 (1%) —6 (0. 8%) —
4(0.8%) (47K

Z DOFERTITIRAR 1 22 HEAR 3 ~DidEM4E
MERMERTAR BN, 2 HiEEI k%@%k
ﬂﬁ%hé%\#%oto%%éﬁi%. STk

272K SADANNWT=ZEF, SROME (B KBE
@M% 770 E) KRONE OB Sk H B OikE
REAEZ OGNS, LL, PRERTZO L
) IR IR FE RN T2 o T2 2 &L ADEENE =
FTOREWVWEEZ WD L ORELEFTOZET
HDHEZEZHZD,
ZOFEBRTIINA— 3D XS RFEA Y ST
FAOBBEITIFERATETH D Z EB¥bhroT,
L LR 1-3 DR bV Ry 712k - T, @3
PEEESEEI LD Do/~ 2 &, 2D 52D /L— |k
720F TR S22 O 2R 72 B E PERE DS &
M Blenolze, ZHICK VRO BTz — b
OHITETIER2L . FNENOXEZ & mE e
BRI S72F I DN E Bz,

(3)  BET IR FAR T X [HlE R

X 3 @ 6 EHOMARIZIBNT, AR OB MEEE
EENENEHMT 5, milnloEEIC iD%%%ﬁ
ﬁiﬁﬂf%é@f éﬁf?Eﬁ%ﬁﬁ#ﬂ
%%%&toif@&ﬁﬁ@kz 345%@8
2 H0E . WICHETIm D 1-3, 2-4 1T 3-5, 4-
6 DXECHIEFEREIToT2, TOREEX 4|2
R,
SODKMEIXIENDZERTHL, ZNERD
EZERITIF NN E0TT0% AR L TWAEND
N5, uiA 4 1B 5 X OB TERESMER VD,

CZHUTRESFTCTE 25T O @ S8 88em L7e <,

1307190cm 1E £ H AR L W IRV IEICH 5
ZEMNFERNEEbNS, AT 34, 5-6

NN T2 DR A AT TINS5, £
58% 5
swr1 @ . O sz
65% LI"’E 39% 58%
wrks Q s QO swka
859, 495% 83%| 4 00%
wrs @ | o, @ e

X4 XRHEORER

DD, 34 DXITL ) —EER LI ZAX
12N 12% EF/- L,

ZB OFEBRIZ XK o TR AR OB E 1R
R FE NI, mé%%%ﬁ&%@%%%mﬁ
S, L LR o@mEREICIEZEZNDH Y .
ﬁmm%k%ﬁ8®ﬁ%%%@ﬁénéoﬁwﬁ

[ AT L TCRIER~OIER A v —VHYE %
1TO72021E, RN REEEITH 7' ha/L)n
zgf%é

arEany Zon
M
DB

550e8400 01

K5 FEIEAT—2X—2 L IDEHEHAT—ZX—2

3. BLEV—FT 77 ban

MR RBEEITO 2DIN—T 4771 b
INDORERVETHDLHEEZOND, BEFD
OLSR <> AODV 72 £'/Z BLE @ Advertising CiZ
AN A7 Ty NOFERIBNOEETE R, 22
TR IRR L7 1 b L3 fHmTReE & b
ns,
IEEROIE L= 1 hasLTid, &%/ — RiZ
BT —2_—2 & ID BT — &% ~—
A, UUID # Ny v =fb Lz vy =2 ID) @3
DE bR DH, TNERSITRT, FEIEHAT
—HRX—=2 Iy N R L. BEE LR
WCRy NY— NEE[RIEERT 5 2 & 205 <,
Ny va IDIFE 2 =—2 7 FLATHD,
KEHIES MAC 7 RL 22 UUID &Woi-=
== 7 RV RAZ/NTy NMIEEDOFNEET
b, TOEHDENZ=—T 7T RLALE LT/
v a ID ZFHT 5, IDERHT —#X—R%
Ny IDEEHELZVWEDICEET L7200
HLDOTHD, v MU —7FERFFIC ) — FREIT
va ID Z8EL, AvE—UERLVEIRY 5
BRICHEPGIE T — 2 =2 T/ s OBEERAE
m%%mﬁé F7o, KB — Kb — R
ﬁ?é%ﬁﬁa%k 729 7L Y RN FENE
éﬁfwét. o7 ha)EEATAHT L
i@ﬂé%@ BIEZITO LN TED
4. 5% DTIE

o7 m ) i0S mIFICHE SN TR Y,
UMD@%%@E*%ﬂ%ﬁ&éo%®t@E$
ﬁxé@i%g8i77/hwﬁf paEilk

DRI o T2, BIEIL node.js [AFIZEhZ
$T XKV 3 14Ty " ETATHEZD
X225, FEBRZUTFHNDOEZAGEEIT O T2,
Ny MERGE RIE LT, 7' b a L aEsEk S
Do






=l

HIES

BEpPHE

1.
AVA
=}

1
&

iy

ik

BFAEY

SR HHE

1.
AL
=}






5y FRURAE R SE R
SFMRAEYERERE AH &

IXC®BIC
Oy T RRRA ) A TR SRR R D T B RIS A L OFH B D8R\ IR IO
T, IR - B OfRE, JRRIEBHIIC T T2y — X OWREIT > T D, HERE
BIZIZZN T (B, BB, B8 Z2JFRKA & 3 5N ECINE B A ECE R 10
L > TRIET HMRAFELEM, BV A b7 4 72 EORESBRNMEET S, Y
WRIEE T, BB R ORI G O, BRIR Y VR0 G OMEERIT, ~v
ARH = A FIVOHRBET VOMER, = L HRFIEOBREZ1T-> T\ 5, HFEERIE
ERRAFSUAR 6, 6 BEICAIE L, BFZEE, Mav=E, 7 — X B BE | P2 MlaksR =, P2 B)
MR, SHE, FHERER S THERINTWS, BFZEE O EBME & FEFZEO EE b
MEENTEY, FETERNTOTFT —FR0T v —F D% I F—LHEELHE-> T D,
2017 AFITEAN D DWFFERMN 34 L 720 | A% IBICHRIEE D LTRSS,

1) BEEREIREERBOET 7 Y — MMENT

YRR 23 4EFE X 0 JEAR S ORFZEHEL L CRAE W . SRR 27 FEFE X W B AREIRIFZERY
FEHEAE (AMED) #EVAMER BRFEALMFE FEORLSTE L LT, 38 DRZIRBZH=ECIRE
BEEEMFZERT & i U7 A — L ¥ v S AR TCIEEN LT B (http:// jege. org) . iEABME
MRS B B I T R A, L — VR, S A ha 7 o 8K - AT
AbnT7 4, BFRMEERE, VLF ) AX—T A, oA FLIT, @mth Kr—8 o7
E36 TIBLLENEEND, X OICFEEMEDORENECRMRZERES MDY | £ 1, 300
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IR HPER & Sieving FTENEA L, Wil L T7 27 OBEBMHEIREHE B OAFZEIZER
VHHTeZ L1272 > 7-, Asian Eye Genetics Consortium 23f&pk Siv, HE. 1 v K7
%< OFE 4~ LR NBRMG STz, 201844 AICIZZhET 7 U, 7T AU D
WCHERT AT, Global Eye Genetics Consortium(GEGC) 23fEEK X 41, BfETlL =
—a X KE A=A RTVT | =a—V T REETD 30 VENRSMLTND, &
L EROIA, BIETFZEIT AT LOME, AMBERZRLEZHL L TR, £
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CEGCHEL, 201 9F4H29H, RNV —NR—_ HTFTH

4) NESERBEZEYEDOFRIERET OFH & WL DR RS

IR PEBEZE PRI IRCK Tl b RO B WIREERTH Y . BARTH mEMb 2 1o
T2 I L > TRFEEILEMNMEICH 5, MEHEEEMEIIZRE FREEEEZHNTE
0., BIGORE CEENPES T LB LN TV D, BB TITIC OV CldFk~
. ZEOFRIHFER I, K30 FEOERE RS EEE & LTHESNT
5 (Goto, Akahori et al., JOBDI 2009), ZOHFTHixbHIHBEOE HTRAL Eis 1
TV T e T 7T —BEa— RT50WH U RXIETHDH, MmO B3 TlX
HTRA1 OB H 2 L 2R Leh, ZORKITIAHATH -7, Fx X HTRAL
ORRESEIR 2 W58 L, KRE RERESIORENGFETDH L, EHICZEDORBIZE-
THHIKF DA TE RN S K> TBEEEN ER T2 L 2HALNI LT
(Iejima et al., JBC 2014), HTRAL OFEINASMEREBEZME & FERS 3 2 D RGET 5729



(2, Htral 5 & @B T 2BEFUE~Y U AZER U, v b & RERIRE
fs BRI T o1 C DM B AE 3B 22 S 7- (Nakayama, Tejima et al., I0OVS 2014),
ZOHtral NI AV =y 7w U A TR HANE SR A OREEZ BT S5~ T A
ETF AL LTHAMICEAICRY, THUETICKE, a—ay /X YU HR—A7RE
ORI S, BEAETHRIMAIN TS, —EDO LB L - T, N
BEEAMEDOZEY v MCBET ORRFABG L, IREEORB L ED BTV 5,

5) FIEMHIEEIREGNEORIEMT & TREIEDBFR
BARMEONEDORK BG4 7 F =2 U N A I3RIEMF 2T 2098 217> C
%7~ (Chi et al., Human Molecular Genetics 2010, Minegishi et al., Human
Molecular Genetics 2013), #xiT = OEfEIEMHZEMVEMIZZBELIE (ALS) oXY = v
R (Paget’ s Disease) & DBHRHMEIN T, MAERHIND L DITRoT0, Hik
NIECTHALINTEA T F=a ) VOBEBFEROPTEH EBS0K ZRIIRDEELR LD
ThD, WAIXEK D/ v 7 A r~0 A ERIL, iPS s bt 2 53k E
LCVERRNRTBKL # U VB EREAT D2 LIk o TAHT F =2 U UV Mafk Tl
ELTWAEZEEZHALMNI L, 56T, TBKI BHEA] Amlexanox (2 & - THIlAN TD
ZE AR DERENRE SN D 721 T <, E50K O/ w7 A v~ 7 225k L CRBIE R
MR A T A 2 & 2L L7 Minegishi et al., Progress in Retinal and Eye
Research 2016), Amlexanox |7 L /L —MEERKCHE DI E L TAL AT ENTE
0. Hle 72N OIREIE L L CRIHTE 2R H 5,

BbHiZ

BWEENFHER L TWABEFRZ R EORETHREFEORK L EHELTRY.,
70 BEHT I DR EBE T LW OEKE Th —WFFEE ThH AN —F 25 2 A LG
WZHEBE L T D, FRICHNER S BEZE M & TE 5 RN LS DU TUI IR 28> D IR 3E
DR E THED D Z ENTE o, BEMEMIRKEEZREBIZONT b MR L 5o —
R R LT iBRIE OB N EA TV D, R DERIMEIC L > TH A~ OWFEE T
AU HRBEAIZOWT, [EHEORZ A NEME L, BT & 9 REDSUFEHICE -
TET2, 5FIEA > R, FE, ZOMOE A2 HOIFREEREFICRC-> TRLTETH
a3



(3 A= 2 72 )

7 BFREEIC X 0 RS Ju7z LRRTMA C538Y 255~ 7 A D JR REMRAT

Z

it AR Ay m
(53 TR =T ZEHED)

A

AWFFEE CRE Lo BB S A O R K& a2 b OET /L~ A ZERL L,
FTROND XD RN R IILENE I hERE LT, @FEE T Tl ixﬂ@ﬁi
LT~y 20 THMIREOE S EREIZA G20 7203, LED KA H
W EREEFER AT O & BRI CIIEMIEE OEMENIZ E A LR SN0 S TE
R~ 2AOGMIE N EL 725 2 L BRI, ARER D, BRI 720 Tl
RRET L~ AORBAN LG AR CRIE U7 IRE G 72 B SRZEE%2 5
Y R AN =N & e Wt

H M

HENE D HEBEIIAML BN F o TR RS CTh D | O RF I TR LI K E
BT L, BEMEEBEVELEEET OGN M IRMEICEE SN DHEETH Y | Hikny
EVMERN SIERN A SN D, AWFFRE CIIEEERIEERAEEZ O BARANG R LI
HUR KRG LERTIZ DZ5F (NM_001134745, c. G1613A: p. C538Y) Z[FE L7, LRRTIM IZ
T ABBERE L, BB T T AORERET L Z R B TS, F R
CIIPRRAMARRF EA 72 BB STV D, AL TR, ZROEEL IR~ -
DT MRERENER T Y AD Lrrtmd 85T EIC pC%W&ﬁ6i9ﬁ££%¢§
L. SR OZEMENL Z 508 9 naiat L,

Fik
LMWM%E%@%%%@%?%tb\VWX%ﬁﬁ%W%mm%mmbfcmA%ﬁﬁ
BRI A4 ~—ty FEHWTRI-PCR 21T-> 72, p.C538Y I LRRIM4 & > /X7 & D
Eﬁ74/7¢~AL%%#ék%ﬁéntt@ R8T AV 7 — DRI FURZAE
il (IBL #hiC%Z3E) L. #RMEZMEI Uiz, Lrrtmd (p. C538Y) ZBHEAT 1~ 7 A% BHH|Z
Ko TP L, LED JGHIC XL D EEEREZITo 72, FEOHAMa fr—L~vT XL
C538Y =7 A& [E U7 — I AL, WifAllC LED R A B & | e S 225 2 THAIRZEME
@&F%%EmvﬁxaC%wAvmv¢XT@stoﬁmmf@ré®@ VAR T
JE DG L > TR BV B 2 Fv -,

R

C57BL/6] ~ 7 AHANE Tl Lrrtmd B84 E85H T OmRNA R EEHL LT\ A L E 2 it (X
1), T2 CEHEHBERW X XV EORI L FEEZHR TE 5 X010, BHEERNRT



J BEEANC R LT R Y 7 m—F Uik & ER U2, & b LRRTM4 cDNA % HIU 7= 38
BLA L8 BUTK L CIR RSV T 2 2 L 2l LT,

RT(+) RT(-) I8¢ 2w I8¢ I8¢
Es i i
§32E yo538 3352 58&e
& NI EREE 2yif EXXE £x%8
“z 0 “ e
Hspas | .
X 1 < 7 R BB H 3k cDNA % FiV 7= RT-PCR, actin
LRRTM4 4544 (LRRTM4S). =84 (LRRTMAL) K 2 LRRTM ESUSEMFAEORE, No2 HFRITMEIFE X 87-
WO mRNA SR EZ 2 B bH N RO LRRTMAL % > /827 '8 % ¥4~ % 7% LRRTM4S, LRRTM3 % > /3 7 B 13
Hani, H L72vy, NeuroMab, ab94520 IXili DT A ¥V 7+ — L& iBi%d 5
7R

AR~ 2 & CB38Y ~T m ALK~ v X ORI G 2 S L. Mg k4 2 A
JajgDE S OEIG & LU, WHEHET FCIREER~ T AL C538Y ~T e AR~ 20D
MICHERZITRO bR oTon, HREZITIT C538Y ~T n i~ 7 2 | ZAR%H O k
o0y CHUMIEE OB S ABEE 2D L (K3),

| )
|
1
2
3 Lrrtnd (p.C538Y) = 2 COYREE DEMIE D
Vb, LOBEITMIEG 2 RS LR (1~4) &
FA L b1 COMBE ARG AT, TR O 8
WEOE S, BAR (whwt) o~ ki~ %
(wt/C538Y) ORICHEIIZALNA, FAIXLED 7
A RS O BB OEI A, TRO E 30 BT I ©
T e ~F O R~ 7 A OEMIB AL LTS,




IR EE B ME DOFIEICLE D HTRAL D FEBUEREHERE DM

Fhy KW, AW &
(G FHUfa A= 20T FEHE)

<EK>

IR EBEZEME (AMD) 13, BARANDOKHAFRIKROHE 4 (1% 5 2 MEERE T, FRlo, @D
POEERICHTAEMAE AT 5 2 & THRIET 2B M BNE B2 ME (vet-AMD) 1, AARANIZE
WHATD A & LTHLILTWD, wet-AMD @ U A [KT-& LT, B/ XDV Do
DOBRFEER A SN TND— T 30 FEOBME FERNY A7 FER L L THEINT
BY . KR, GWAS 72 EOBEFIIENTIC L V. B MEEKD 10926 FEIBIZALE T2 ARMS2
& HTRAL @ 2 AR IS E 72 DI 1T HZE B wet-AMD OEBE L bM< AT 5 2
EMHE SN TS, HTRAL & wet—AMD DIIEDRIURIZ DWW T, Fex 1L 2 E TIZ, HIRAL
OFRBULHEICERE O & FE 2 T ST 1EM2R ®H 5 2 & & (Nakayama, ITejima et al.,
I0VS. 2014) ., AMD JRE A BISIF(ET 5 HTRAL B OECHI B %, A3 HTRAL D3 HL 4 Tk S
HIZLERWELTEEA (lejima et al. JBC. 2015)., HEF A EIIAAET DB N
ED X 7oA T HTRAL OFBLTTHEZ AR T DI DOV TIEH G027 > Ty, £ 2
TAMFZEIL, HTRAL EJRIC A AV 2BEFIF 7S HTRAL ORRBYEMEIZ RIT TR BRI OV TR
MHREI LTz, Vo7 2T —87 vieA 7 EEHWTHIRAL B0 7 v & — & —{E 45
ANCHRAT-RER, B E T 5 BEREOERMBAIIT= o —OBREZ 1 5 43 723k
ATHIENTRINDGMERE ST, T2, ZO/RAE D% LC-MS/MS Z FWWTCIRE L7z
TR, BRERFICBT 5% F T D General Transcription Factor ITi  (GTF2I) A [FEE
S, D5 wet-AMD FBRFIZ IV T, EEFE & I1XH A D A A = X LT HIRAL D FEBLH
H %40 5 TV D ATREPE DS RIR 472,

<HHI>

TNlen B BEZE M (AMD) 13, EHRIRER 72 & OBREEAI LR, MUE-CRfEN & 7 & OB ERIEA
WL ONDREZHBE T OERICE2BEMNZERICEIVAELLIZRTFERTHLZ LB X
HNTEY, FICEEMERICE L AT E TV OO RS B IR T3 5 7 S vl
HEEIN Wb (Klaver CC, et al. (1998) Arch. Ophthalmol. 116:1646-1651., Klein BE,
et al. (2001) Am. J. Epidemiol. 154:207-211., Meyers SM, et al. (1995) Am. J.
Ophthalmol. 120:757-766, Hammond CJ, et al. (2002) Ophthalmology 109:730-736.)
WA, T AU DA M BEEZRE LIZF ) AU A REEMT (GWAS) 12 L > T 1 F Y
BARIZFTET 24 H A+ (CFH) O BE 128, 2, H A0 Y402H OBEfs 14
(rs1061170) 23, Z OB LM AT 2 Z & A STV 523 (Klein, RJ et al. (2005)
Science 308: 385-389., Hageman, GS, et al. (2005) PNAS 103: 9649-9654.)., ZHET
DOWFFEIZ LV | YA02H 1FRCK N2 EO AN T, FEREMIMHEBELTWA 0D, HAAN
RFEANZR EDOT V7 ANTIEL, YA02H OFBIFBLE I TV RN EXHEIN TS
(Okamoto, H. et al. (2006) Mol. Vis. 12: 156-158., Gotoh, N. et al (2006) Hum. Genet.



1200 139-143.) ,

— T, wir., YR 10 FITHIT D, LOC387715/ARMS2 (age-related maculopathy
susceptibility 2) & HTRA1 (HTRA serine peptidase 1) BinFfEIEDOBETZIE D . wet—AMD
BE LML LBHESNLTVD, Fxid, ZRETIZ, HAAD wet-AMD
ZXG L LTz GWAS |2 CTREHT 24T o 7o il SR O N T < AHBE L 72 4R H (R 085 122
IZFHBIETT, ARMS2-HTRAL DIB{R FHIKOBEE -2 < T2 Z L 2 oI L
(Goto, A., Akahori, M. et al, JOBDI 2010), ZA E TOMHTIZLY . GWAS ([TXL - T,
wet—AMD {2V THLAAR 10 D 10926 FEIICTRVFERI A BIEL SN TR Y | Z OO % 7
SNP Td % 1510490924 2358R < FHRI D Z E RSN TW A, BLEX D | rs10490924 & ELEH
ANy 2 S 4 B GEIIE . ARMS & HTRAL @ 2 G FICE 2R >TWAHZ ENmbN TN D
DVBEDE Z A, 2O ED XD ITRBDOIRIE L B> TN DT m0 > TWVRLY,
ZOX) B RAEE A AT, ZOEBIZHEIT D AD BEICHEEREREZRN, £
NODERNED L IR AT = AL TAD OFIEICHGTIHNEFEMILORHZ L %2H
e L CEBREITo 7,

<FHE>

INETOHA DT N—TIZXDIATHIEOFER L U HTRAL O 7 Y 1 D i 4kbp
DOALEIZBN T, AMD BEICHEICE <, K 440bp DK (indel) NSRBI, ZOZERENT
OO HTRAL D3 A FHESE5 2 L 25N L TWA (Iejima, D. et al. JBC 2016),
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Summary

Initial preparation for two gene therapy projects first required cloning of
four different AAV backbone vectors. Additionally, the natural history of the E50K
mouse model ERG response was recorded for six months. All vectors were created and
packaged into the appropriate capsid AAV. The natural history has established the
photopic b—wave and implicate time to be reliable measurements for the degeneration
of the E50K mouse model.

Tissue culture knock—down of E50K has established a non—specific method
yielded the best knock—down. The TVRM4 mouse model has been treated by AAV pb
intravitreal injection. One—month post—injection, the treated eyes show a

significantly higher b-wave then the Rho only controls,

Introduction

The current advancements, in the understanding and utilization of the
CRISPR/Cas9 system, have provided a new and powerful tool for gene therapy. The
applications, of this system, to specifically knock—out an exon, in vivo, have
recently been demonstrated in two liver disease mouse models. While the approach to
knockout a specific gene or exon is an invaluable asset, many genes such as
peripherin-2 or rhodopsin (RHO), can result in disease through many different known
mutations and are also necessary for photoreceptor survival. However, specific
mutation corrections are inefficient both in terms of validation time and expense.
For these reasons, we have focused on a non—specific whole gene correction. Secondly,
we will use a more traditional approach to assess specific and non—specific knock
dock of the E50K mutation.

Glaucoma is the leading cause of irreversible blindness and accounts for 12%
of global blindness. Mutations in OPTN lead to a form of primary open angled glaucoma
(POAG). POAG is the most common form of glaucoma and accounts for 70-80% of glaucoma.
As much as 50% of primary open angle glaucoma (POAG) results fromnormal ocular tension.
While there are 24 known loci linked to normal tension POAG. Mutations in OPTN account
for 1.5% with the E50K mutation, alone, making up 80% of known OPTN mutations.
Ultimately, these mutations lead to a loss of retinal ganglion cells. This loss most
severely affects the high acuity macular vision of patients leading to a greatly

reduced visual acuity and quality of life.



Materials and Methods

sgRNA Knock—-down Luciferase assay

sgRNAs were screened first from a DNA vector expressed by the Hl promoter. A target
region, of a 100 nt, was inserted at the HindIII site of the pGL4. 50 luc2 vector from
Promega©. HEK293 cells were transfected with a 1:1:1:4:4 molar ratio pGL4. 50 luc2
- target region, pGL4. 75 hRluc, pST1374-N-NLS—flag-1linker—-Cas9-D10A, and each sgRNA
for a total of 5 mg per 10° cells. Further sgRNA mediated knock—down was achieved
using Cas9 and sgRNAs delivered as RNA. Each sgRNA set was run in replicates of six
and luciferase activity was measured at 48 hours post transfection by Promega Dual
Luciferase assay®. Measurements were performed on a Hidex Chameleon™ 425-104

multi-label counter.

Animal Injections

AAV was administered in total volume of 1ul of AAVZ or AAV5 at a concentration
of 10'2 vector genomes/ml, into the subretinal space for the TVRM4, E50K and C57BL/6
lines at postnatal day 5 or 15. Animals were anesthetized with ketamine (72 mg/kg)
/xylazine (4 mg/kg) intraperitoneally. One drop of 1% atropine sulfate and one drop
of 10% phenylephrine hydrochloride ophthalmic solution were applied for pupil
dilation. For subretinal injections, a 30 gauge beveled needle was inserted into the
sclera followed by a 33 gauge blunt needle at post-natal day 15. Intravitreal
injections were performed at post—-natal day 3-5 through a 33 gauge beveled needle
inserted through the skin and sclera. Virus was administered at 30 nl/sec by aid of
the Micron 4™ Microsyringe pump and controller with accompanying World Precision
Instruments RPE injection kit. The rate of injection ensured greater viral spread
and reduce back pressure leading to virus entering the vitreous or leaving the eye
The contralateral eye was either treated with the control virus expressing mVenus
through CMV promoter. Yobimbine 2mg/mlL was used to reverse the effects of the

anesthesia.

Mouse injections and ERG

Scotopic, dark adapted, full-field ERG analysis was performed one month post
light damage. Animals were dark adapted for 12 hours before ERG analysis and then
anesthetized as described in Methods in Animal preparation and Injection. Five
replicates of four flash intensities, 1, 5, 55, and 322 cd¥sr/m?, were applied. The
maximum a—wave and b—wave amplitudes provided quantitative comparison between the
averaged responses at each intensity for treated retinas compared to control retinas.

Means were compared using paired data and Student’ s t—test.



Results

Vector screening

RHO Tretment to Endogenous Expression Ratio in p15 Treated
Rho and Cas9 Expression in HEK293 Cells 72 hrs post AAV2 Crude TVRMS Mice (Cas9 Expression from Dual and Single Vector Trastment| in p15 Treated
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Figure 1. RT-PCR measured expression of Cas9 and Rho by AAVZ2 in HEK293 cells and
TVRM4 mice. In Hek293 cells, Cas9 and Rho expression illustrate the effectiveness
of the AAV vector. The vectors were then delivered at —15 in TVRM4 mice. One—month
post injection, the whole eyes were collected. Both Cas9 and Rho expression are

measured. The expression of Rho maintains a near normal expression in the eyes treated
with both Cas9 and the CMV-RHO but is reduced 50% in CMV-Rho only treated eyes

Ratio Experimental to Control ERG Response 1 Month Post-
treatment in TVRM4 Mice
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Figure 2. ERG one—month post treatment of TVRM4 mice. AAVZ2 sc—CMV-Rho H1-sgRNA and
AAV2 CMV—-Cas9 were delivered via intravitreal injection at pb. Contra lateral eye
received no Cas9 vector. ERG shows significant improvement in b—wave response

compared to controls.



Site—specific
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Figure 3. miRNA mediated site—specific knock—down of E50K and WT OPTN. Measurements
were performed 48 hours after knock-down.

Two miRNAs were designed for site—specific knock—down of E50K OPTN. miRNAs
targeted the ESOK mutation and contained the mismatch, with WT OPTN, at either
position 10 or 16. Knock—down was measured 48 hours after transfection in HEK293 cells.
Both miRNA 10 and 16 showed a 20-30% off target knock—down of WT OPTN and a 0-20%
on—target knock—down of the E50K OPTN. For these reasons, mutation specific knock
down was ruled out. These results will be verified in 661W cells treated using AAV2

with quad capsid mutation.

Screened AAV2 Quad mutant in three cell lines (72hrs)
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Figure 4. AAV2 was incapable of transfecting 661W. However, treatment with AAV2 quad
mutant transfected 661W cells. The transfection was performed in 6—well plates using
108 viral particles. 72 hours later the cells were FAC sorted to yield an approximate

40% transfection rate.
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Figure 5. Natural history of E50K OPTN.

Finally, in preparation for treatment, the natural history of the E50K mouse
models were assessed by ERG. No ERG history has been previously established.
Significant decreases in b—wave and implicate time are observed when comparing 3
months to 6 months of age E50K homozygous mice. Additional E50K homozygous mice will

be assessed to increase sample size and statistical power.

AAV

We developed an AAV purification protocol. This was done by assessing several
methods for AAV purification including CsCl, Todanxinol gradient, chemical and column
purification. The final protocol was then approved by AAV purification specialists.

All treatments were then packaged.
Table 1.

Large scale preparation Titer

AAV5 — CMV RHO — H1. sgRNA 2.1 x 10%
AAV5 — CMV Cas9 7.5 x 10
AAV5 - CMV Venus 4.2 x 107
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