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TR, £, ENENOREBE FIZOWTHIIEMTFIE oI S Tl o3, 1BRICIX
FHODWNTINARY, ARWFFEXZ O L 5 72K FizisW T, EINOHEES T ADEFEIZONT, 2H
DOIRBHiEFR & L, &0 EMERERRZE & iR - MR EZIUE, 2o Y — AT & 27/ A
fEdT. S BIZiPSHIfEZR & DAEMREEI N 7 ORI 2 ARV E T 5, Lmﬁﬁ%%ﬁr$_om1_
@ioﬁﬁ~wykﬂ/¢% RATHDTTH Y, Bk E D20FEDENEZRY K9 72912, EN

BT D ZOHEOIENALZ O S, AWFIETITREE O @O ERIKR 2 & IEFITE RO 7 — &A~x
ﬂ:\ BTV — N BT ) KENTIZ X DIRIRB G O], Frlgs - ORIEMF O, 7 A
WEICLD ) v 7 A EET NVOMERL BEDNA - B iPSHIBLO AR S 7 OREE, X5
BRTFRIDOIRFIEDRFE L T\ 5,

O B FIRE SN TORWEEHEREIGERZE EEE TR W T, ZRAB L TE 2R ZHEOMK
KT = ZINE L, TAAB I ONTFIHED ARG 2 INE LT,

@ SUHENREER, EERITHEEER, B IO F — U HEEEX 2 & MRS IR B O 2 e
BEREREAM A H 7o R A BRSO A 2 O T B AR R ORSRE T 24T > T B,

@ Y= REN B L R PTREEER 5 LUV — R X e SISV TCL B LW =
— % W T=RRER T L ORI & BRI IS OBRFE 2 D T\ 5,

@ RETeval®t 5, FREHEOH L WEREEX(ERG)FLEREE 2 WO CHLYECEINIc B VT
ERG ek T 2, BRIRMFZE oA AMEZ s LTz,

< RIEER G R OBE T8 & KRBT 20798 >
TERAEEMERE DAR4M (incomplete-type congenital stationary night blindness, iCSNB) %, ki
72 IEEATIE DO BACEREIER B CTh 0 | ARDIEH ) & T RE DI T 2R & 35, HRE & L
TiE, 2 E T2 >OFKELE T (CABP4 & CACNALF) 25 ST\ b, SREIOMIEMFN T, R
471 CSNB 12 5% 14 JEFIOEEKRT — % & DNA 255417z, 14 EBIOFET 8-74 ik (F¥J 34.9 %)
Thy ., B, B, FEHELZHFITREZZZ LTz, BIERIE0.3-1.2 L HEBR R TH
> 7, BENRSZ IR R 2 -V TRl 5 25 ERG 1Z 2GR 2 7Rr U, SRR 2> & B0
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~OIRIEIZERE NS Z E PRI, ERG OFFHRIGE & SEARISE LR I2)E LT\, 14 SEH]
HOER TR Y V) — MMM TOI,. 20955 6 IEHNZ CACNALFBAG T ZIRIEMED & 2 2 B H3 % H
IN7ze BARADOALT CSNB 1%, %< OJEHIT CACNAIF OBLEFEENFRNTHD Z EAHAL
776

<AEKRNCBT DHERANEEYERZ b a7 1 ) RTF—OKREG LB AR >

Autosomal recessive bestrophinopathy (ARB) IZBESTIDEAL T FBFIZ X 5 WYL L MEE{n DR
BCH %, LT B BESTIOR ST BRI K 2 BB OB L LTl ST 2 R 72 3B
PEZ R R MF SRR DRE L U T2009FICHE SN EETH D, IRIEFT AN SR TR
# < HEEZWITBEFREPLERTZD, AF TARTRESN TR 2T, SEWIFEZ L
— 7 D3JiiEk TARB & 2 S 72 TSRWEF OHRFLAT AL & s A FIZ-DUV T, American Journal of
Ophthalmology (ZF&SCIZ Tt L=,

<OIRBHERITZER X OYEFPESRY A7 LAOEH, @AV FEEEVA ba 7 4 Zhhd & L72AGER
WD BE T —H 3 7 OREFER X ONERR TR K O fifEBH >

O CER26FEEED BB FEITNT T, BRI - AR RO R ER R BRI T — 22 F &
B, KEWE R REB aR— N OIERICE DT,

WR28FEEEI0A £ TIT, REOKRFI LU 26is% 25 MR IH i bk (o) &7
oz, Eio, WHREOXIG & 72 HIRFHRE A 2THRBS6 IO L, TREIUTOWTERET
— X OFHl, BEEITO REF -2V —F—| ZRELE, ZHUTED ., FERIZONT, M
IRINEERIRDL, BRIR T — & OFRFTIRIL, B LT Y — Al & s & U 78 s TR itz 20
T, MBICHERZITTEDL L IICHTF—L ) =X — L BBICHERENDS Z N TE L, F—24
U — X —23ITEMMICBE SN, 2T X - T, o Earges hEFIRGEED S s 1 DOk
IR E CEMIFIIC 7 + 0 —TE DRHIE Y 25 LTz,

S DICER28FES A NTIL, [ERRMEILEAFIED FIRE 7R GBI o A T AR L7, Tz k-
T, BEL, FREGFIZL > TR ZRIRTEX 50472 5F, FEORE TOBE AR EFf
DFRE AR — MNP LIHTE 5 Z ERAMEEAR D . 5%, Bis A Z I/ Thh 2 R IG5R
WA CTSHARERR 2R — FOERREH SN D Z & Lol k2843 A KDL T, 10095
H 1BMEFINBER SN T Y, ENOBIEMEREE BEE ORI BT D RO R 2R —
Y AVASY g W

@ HEBTEE O Mgk LT, ANV RERYA M7 4 AZ—H)L ME, SERFARD 2 b
07 A FORBEF—LY —F—L LT, EFREZFRAICIFONT, SREICRT 2ENRK
DAR— FEAFRT D ZENTE I AUV FEBEY X b1 7 1B3ERF], A X —H /b FF§L004E
B, $ERFFIET 2 b a7 o JE23141)

FRCA IV MEBED R b a7 ¢ (ZFH) ([Zo0WTE, RERBOBFELEL k- Th
V. PRSI IR LRI ZE I S < EURTFRIIRHTAE R K 0 AR B ORISR
M, HETEERZEB L, EESECBWTROLND Z &L ->7- (K Fujinami, S Kameya, et a
1., ‘Novel RP1L1 Variants and Genotype—Photoreceptor Microstructural Phenotype Associa
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tions in Cohort of Japanese Patients with Occult Macular Dystrophy’ Invest Ophthalmol
Vis Sci. 2016 Sep 1;57(11):4837-46) .

<HEY A ka7 % D s T >
1) MEEEFEEET, BEHEEHEZ LOMEBECA he 7 0D 1 5Thbd, i REMERERR
BHEEMED 10 FZRICH L, ity —7 =2 AWz 7 Y — AMEFTEETTV, 25 AT
RHO AR5 5 (p. W126L, p. A346P) 222X 1k p. WI26L [ IHTAER TH 7=, F£7=. p. W126L
B A bOBRR T RT Y NGOV TR LR, FRCBNES T TR &R 2R
Le F7FVUBRBRELS ISR T B b,
2) WU EKRAMENEAREEN CTHEOEWBEFER LR T 52 BE9T, 30 1 - Fihmd x5t
LT, Ry —r P2\ s ) — AT 24T o 72, T OFEE. 4 7T CNGAL ZE )N
RIS 4L7z, & BT 69 BT CNGAL B s FRftT 21T o7 & 2T A 1 il TR AR R H S 4,
AAIFZE 7 & B Ye R PR A ZE 25 ME D 5. 1% (5/99) 28 CNGAL s T REIC LD Z LAREN
77
3) L—r UL RENEO B FAORSEZA LT 5 HT, 56« FUE ISR LT, WA
V= 2B RN Y — AR ET o TR AR, 2 67T RPEES ZE NS S vz, JEG] 1
THAE~T B A5 (p. H59Q and p. D62X) 23, JEH] 2 THREHA AL (p. RE15W) 23 S 4L
72o ARWFFE T, 3FEFHD RPE6S BRI HAN L — VA RBABROJRE & 72> TN D Z & &1
ST LTz,
4) MBSV E ZEETH DR — AR O i seatl, BRIk LT, kit —
g x oY Wiem 7 Y — MR 24T o TofE R, W T PDE6C B IR EHA A R
(p. EBIIK) 23t &7z, In silico fRIT CAZRA AT LRARY AT 77— 6C DREIELE
LA & Z OFERTETE 255 ST 5 alRetE s R S vz,
5) Best Jpild. FIHIOHRIEHT ALANRFE) CHEEHLEBIC B BB & OB H L L 72N B
L2 EDMBIREIRIEBE S A hu 7 ¢ L B IET, WA REEREEXE L D, EZWNIC
X, IREREMBREICEL S L/ DK TORENPEECH L, MEEXIZEIT 2IRBIZER Th
BT EMEN, Best i B &7z 16 FlICkt LC, ZOJRIKNEIS - T D BESTI #ln T DE
BRMNT 24TV, 13 61T 12 FEOBIR AR (p. T2A, p. STN, p.R25W, p.F80L, p. V8IM,
p.A195V, p.R218H. p.G222E, p.V242M, p.D304del. p.E306D, p.P346H) MfERSh7-, =D
26 2 OWFHAEE (p. STN & p.P346H) Th o7z, SlalH S A7 K55 D2 B33 TR
AKPOHME SN TWAEIER LA —R—F 7 LT, HANANBest JHIZIBWTH BESTI Bin
TEENTEFRNTHL Z L 2L L,

INOOWIIERERIT. ZIROBEEZ&ED L7200 TR FRROBAR A FERIE S EER 72 LR
PATRROIBEHTEC T A ERR B DIZRD LHET 5,

<HARANL—~VEREBEIBT 5 R KE G HRE >
ABEHE GRRERY ¥ —RRaY o ¥ —0 FHIRAEY SRR . £ L CafseaEaE L bich
ARAND L —~VVERE 48 5% 132 BlO MR IAZ BRI kit —r o Rk b2 Y D7 )
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DIEMT 24T 2 7o BUEE TIZ 20 AR D v — 27 = 0 ARMTISHE T LTz, £ DORER, RPE65(1%%), RPGR
(1%5%), RDHI2 (2%%), PDE6C (1%5%), CRBI1 (2%5%), NMNATI (1%5%), TULPI (1%
%), RPE65 (1 55%) OFBIRTITIHERND RSO0 o7, fthod 10 FR1E, BEFOBE T ITHRAAE 5
DB LIRS T, SERBE LT L —ULERE 20 R CTIEBEMOBEFIZERB RSO0 o7 b DI
50% Cd. FkD 70% (Neveling et al., Methods Mol Biol 2013) (Zt#: L CTIEW, ZDZ &%, AM%E
GUEAANEIZBIT 5 L —ULERE OFRRER FIEECkOZ S & RECHEE N 72 5 alREtEZ2 R L
T3,

<anf7 VT, PRV URERRE Y AR AR O BUE O NUEE BRI O R AT >
INFETITYFL 3 ERICBWTEEZHN G T —F RXR—2A~DORENH -7, 7V AZ Y g
JETIE 17T R 19 JEBIOBEN -T2, 12 F R T T Y — AT TN, FOREIINETIZ
AAANSCTEA, BEOBCKEEICEET T VT RARETHEFICEZSME SN TS c.802-
8.810del17insGC AR 8 FZR TRD LIz, BAMOMEIZ LD & T OZEREITHETIL 8200~1040
HARATIZHEA L, BHARTIX 1100~300 HARFNCHAE LB oD EHREINTND, ZOXER
WBELTEZo L2, NEOEK, BARANDON—Y BT 588 L THHWD Z L3 AHE
E2HNTEY, FEFRIAERTHD, AMIRICBNTHZY VY —LFR2BKE T LIF%F 66. 7%
TRIZRORELERIZLIVFIEL TWD Z EDBMERIIL. BAARANDZ U A2 U HIEE D FE 2K
Lo TND Z ENfER SNV, BEOSZZHITHE, 4 iR, KR ThoTe, SBIEFPRERI D
Iz fE- T, BE DA O BRG] D NS 72 0UE, AIAE VR OFERIN I D 2 & 72 5 AlREMED
b5, £72 1 FFARTIE . 802-8_810del17insGC 225 L FHIA R TH D p. S461F BH O LR N
AT RERERBO, FMNO 1 FZRTITHFHER TH D p. FA60L BRORELR LD O, ZTh
SOBMLETFT —H LR T — 2527 — 2 _XR—RZTCEXFLELZ LI, 702X U HEEGE
DIRKBIE T Th D CrPAV2 BT OFRIRBERE A B G TE D ARt & 5,
auA T LT TIRTFER WIEFOBGENRH -T2, 2F R TTT Y — AN Tz, b0
2B 1 FITCanls T LI TORKNELGTTHD CMELEFITEMOERTHD p. WATX ZEH %R
7oo M 1 BITIX G BB T REERDRNoTz, 24T LI 7T & LTEEIIL TV DIEHFLIAL
C. choroidal dystrophy & L TEERIIVTWDIER] 1 B & 3FEARREDRER] 1 HllZBEFN D 2 A 5
VT OREBR BRI, ZNUHIEEEE R T T4 AV A NERTHYD ¢.820-16>A &
c. 49+1G>C ThoTo, TNHLDEFITERARMICZ AT L IT L LTSI WRETH -T2
DN, CHIEGFREICED2 a0 F LI T OMKRALT T A EEZ BN, ZOREITAS % DK
ZMNZERTHDL B2 b,
YL R ZERE (ADOA) Ti 19 R 35 JEFID RGN o7, 6 FR T2 Y Y — ARENTT
bilc, TNHDHH 1 FRTADOA OJFKER T Th D OPAL BIA TIZBERMO T X/ IR # R4
LD NFRICBEEMOT e U AEREZRBDT, F12 1 FRTIEHFHO 13 HERELEREZZD,
SHRRGEE Th 2 WEEREA CURBESER KT - RBFPHE) 607/ —712K 5 Tailed PCR
BICX D OPAL &G AT 0T 2 2 &2k 0 OPAl BIn FEROKREREZED D Z LN TE -,
ADOA [ At D FR AR IR BB DB AR MG N A U T BB & DGR 72 8RN L2, T— X &8
T 52 LIV BImFERPGIEDOIER & BRIEDIREF OBKIFEEZA SN T L LNTE
7o ZHULRFROBILTIREMZEICERE Y 70— T 2I2h0, lBEAZ V—=v 7L UCHY
CHEReT—2 LD,
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Majority of the information we receive comes as vision. Any damage in vision system will
lead to devastating effect to normal life. Damage to the retina where photoreceptors are
located will have significant impact on normal vision. Over 36 diseases are known to have
such defect including retinitis pigmentosa, macular dystrophy, cone—rod dystrophy and
stationary night blindness. These eye diseases with Mendelian inheritance of autosomal
dominant, autosomal recessive, X—linked or sporadic forms require diagnostic with high
quality including the electroretinogram. are known. There are already 256 disease—causing
genes have been identified for these 36 eye diseases. These information of gene mutations
mainly comes from Caucasian population. However, study for the Japanese population has
not fully explored. To obtain enough information of the Japanese patients, Japan Eye
Genetics Consortium (JEGC) for Hereditary Retinal Diseases was established with 30 major
Ophthalmology Departments in Japan. The consortium will focus on collecting 10% of the
potential 50,000 patients in Japan. Over 1,080 pedigrees were collected and diagnosed.
Whole exome analysis or whole genome analysis were performed for all member of the
pedigree to identify the disease gene mutation. Only 20% of the pedigree analyzed were
found to have known gene mutation, while other with novel mutation or novel gene. Over 50
pedigree has been detected with novel genes. Each gene are now functionally studied by
protein interaction experiments, patient iPS cells and knock—in mouse using the
CRISPR/Cas9 system. Genotype—phenotype database is now in operation. JEGC has now
expanded to the Asian Eye Genetics Consortium (AEGC, http:asianeyegenetics.org)

maintained by 21 countries to share genotype-phenotype information in all Asia.

(D We have collected clinical data and biological samples such as peripheral blood
or salivary secretion from patients and family with hereditary retinochoroidal d
isease whose responsible gene was not identified

@ We are analyzing retinal function of several retinochoroidal diseases using some

objective and functional visual physiology testings, such as full-field ERG, fo
cal macular ERG, and pattern ERG.

@ We are conducting assessment of new visual display used for visual physiology te
stings as multifocal ERG and pattern ERG which require pattern stimulation. We
are developing optimal application of the new display to those ERG testings.

@ We have recorded full-field ERG using a portable ERG recording machine named RET
eval® from infants and patients just after surgery. We showed its availability a

nd usefulness in clinical research.

<Studies of genotype and phenotype of incomplete-type of congenital stationary night
blindness >

Incomplete—type congenital stationary night blindness (iCSNB) is a relatively rare



non—progressive retinal disease characterized by decreased visual acuity and reduced
night vision. It has been reported that the mutations in CABP4 or CACNAIF cause iCSNB.
During this research period, we had the clinical data and DNA samples of 14 iCSNB
patients from 12 families. Their ages ranged from 8 to 74 years (mean, 34.9 years), and
chief complaints were reduced visual acuity, photophobia, or poor night vision.
Corrected visual acuities of these iCSNB patients were relatively preserved, and ranged
from 0.3 to 1.2. The full-field blight—flash electroretinography (ERG) recorded after
dark—adaptation showed “negative” waveform in all patients, suggested that the
neurotransmission from the photoreceptors to the bipolar cells are impaired in the
retina of iCSNB. The rod responses and cone responses of ERG were moderately reduced.
The whole exome sequencing analyses were perfumed on 9 of 14 patients with iCSNB, and 6
patients showed pathogenic variants in CACNAIF gene. These results suggested that the
most Japanese patients with iCSNB are caused by CACNAIF gene mutations.

<Genetic analysis of inherited retinal dystrophies>
1) To investigate genetic and clinical features of patients with rhodopsin (RHO) mutation
s in two Japanese families with autosomal dominant retinitis pigmentosa (adRP). Whole—exo
me sequence analysis was performed in ten adRP families. Identified RHO mutations for the
cosegregation analysis were confirmed by Sanger sequencing. In two adRP families, we ide
ntified two RHOmutations (p.W126L and p.A346P), one of which was novel. Molecular modelin
g predicted that the novel mutation (p.W126L) might impair rhodopsin function by affectin
g its conformational transition in the light—adapted form. Clinical phenotypes showed tha
t patients with p.W126L exhibited sector RP, whereas patients with p.A346P exhibited clas
sic RP. Our findings demonstrated that the novel mutation (p.W126L) may be associated wit
h the phenotype of sector RP.
2) The purpose of this study was to investigate frequent disease—causing gene mutations i
n autosomal recessive retinitis pigmentosa (arRP) in the Japanese population. In total, 9
9 Japanese patients with non—syndromic and unrelated arRP or sporadic RP (spRP) were recr
uited in this study and ophthalmic examinations were conducted for the diagnosis of RP. W
hole exome sequencing of 30 arRP/spRP patients identified disease—causing gene mutations
of CNGA1l in four patients. Screening of an additional 69 arRP/spRP patients for the CNGAl
gene mutation revealed one patient with a homozygous mutation. This is the first identif
ication of CNGAI mutations in arRP Japanese patients. The frequency of CNGAl gene mutatio
n was 5.1% (5/99 patients). CNGAl mutations are one of the most frequent arRP—causing mut
ations in Japanese patients.
3) The purpose was to investigate genetic and clinical features of patients with Leber co
ngenital amaurosis (LCA) caused by RPE65 mutations. Five Japanese families with LCA were
recruited. In whole—exome sequencing analysis and Sanger sequencing, we identified RPE65

mutations in two unrelated LCA patients from two families. In case 1, novel compound hete
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rozygous mutations (p.H59Q and p.D62X) were identifed. In case 2, a homozygous mutation
(p. R515W) was detected. By using whole—exome sequencing analysis, three RPE65 mutations w
ere identified in two Japanese patients with LCA.
4) We have previously reported clinical features of two siblings, a sister with complete
achromatopsia (ACHM) and a brother with incomplete ACHM, in a consanguineous Japanese fam
ily. Whole—exome sequencing identified a novel homozygous PDE6C mutation (p.E591K) in the
siblings. Molecular modeling showed that the mutation could cause a conformational chang
e in the PDE6C protein and result in reduced phosphodiesterase activity.
5) Best’ s vitelliform macular dystrophy (BVMD), a macular dystrophy with autosomal domin
ant inheritance, is ophthalmoscopically characterized by an elevated macular lesion fille
d with large deposits of lipofuscin—-like material, which creates a yellowish lesion resem
bling an egg yolk. The diagnosis of BVMD was determined based on the characteristic findi
ngs of normal or slightly subnormal ERG and abnormal EOG. This study genetically examined
22 patients, including 16 probands from 16 families with BVMD. Genetic analysis identifi
ed 12 BEST1 variants in 13 probands (81%). Of these, 10 variants ( p.T2A, p.R25W, p.F80L,
p. V8IM, p.A195V, p.R218H, p.G222E, p.V242M, p.D304del and p.E306D) have been previously
reported in BVMD, while two variants (p.S7N and p.P346H) were novel, putative disease—cau
sing variants. Twelve different variants, two of which (p.S7N and p.P346H) were novel, we
re identified in the 13 Japanese families with BVMD. Our results suggest that BESTI varia
nts do play a large role in Japanese patients with BVMD.

We confirm that the outcomes of our studies will be beneficial for development of promi

sing new therapies such as gene replacement therapy and regenerative medicine.

<Identification of Causative Gene for Leber Congenital Amaurosis in Japanese Population>
Professor Takeshi Iwata (Division of Molecular and Cellular Biology, National Institute
of Sensory Organs, Tokyo Medical Center, National Hospital Organization) and his
colleagues genetically examined 132 Japanese patients in 48 families with Leber
congenital amaurosis (LCA). Whole exome was investigated using next generation sequence
technique. Analyses of the sequences were completed in 20 families. In these families,
pathogenic mutants were discovered in the RPE65 (1 family), RPGR (1 family), RDH1Z (2
families), PDE6C (1 family), CKRBI (2 families), MUNATI (1 family), TULPI (1 family),
RPE65 (1 family) genes, respectively. The rest 10 families (50%) did not have pathogenic
mutant in the previously reported genes which were causative for retinal diseases. Since
genetic causes have been found in up to 70% of LCA cases in Caucasian population
(Neveling et al., Methods Mol Biol 2013), our results suggest that genetic
characteristics of LCA in Japanese population seem to be different from those in

Caucasian population.

< Genome Analysis and Biobank Development for Choroideremia, Bietti’ s Crystalline dystrophy,
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and Dominant optic atrophy in Japanese Population>

We had many registration of inherited retinal diseases from all over the Japan to the
database made by National Institute of Sensory Organ. For Bietti’ s crystalline dystrophy
(BCD), 19 cases from 17 families were registered. We have found major mutation of c.802-
8 810dell17insGC of CVP4V2 gene in 8 family by whole exome analysis. The mutation was
reported to be found in majority of Japanese and Chinese patients with BCD. According to
the recent report, the age of the c.802-8_810del17insGC mutation was estimated to be 1040—
8200 generations in the Chinese and 300-1100 generations in the Japanese populations.
These results provide insight into the origin of the c.802-8_810dell17insGC mutation in the
Japanese population and its transmission from the Chinese population. We have also found
novel CVP4V2 mutations. A family possess compound heterozygous mutation of c¢.802-
8 810del17insGC and novel p.S461F. An another family possess homozygous p.F460L mutation
in CVP4V2 gene. These new findings facilitate the elucidation of the gene function of
CYP4V2.

For Choroideremia, 14 cases from 7 families were registered. Whole exome analysis of 2
families are finished. A known CHW gene mutation of p.W47X was found in a family.
Interestingly, patients other than registered as choroideremia had CHM mutations in the
database. These cases are registered as choroidal dystrophy and unclassified retinal
dystrophy. Mutations of CHM gene found in these cases are splice site mutations of c.820—
1G>A andc. 49+1G>C. These cases were difficult to diagnose as choroideremia only by clinical
data, however these cases are considered as spectrum of choroideremia from the perspective
of genetic diagnosis. The achievement will improve a future diagnosis of choroideremia.
For autosomal dominant optic atrophy (ADOA), 35 cases from 19 families were registered.
Whole exome analysis of 6 families are finished. 2 family showed known OPA/ mutations of
p.D438A and p.R38X. A family showed a novel 13 bp deletion mutation of c.1139_dell3bp. We
have also used tailed PCR method by collaboration with Dr. Takaaki Hayashi (The Jikei
University School of Medicine: Ophthalmology). The method improved the sensitivity of the
detection of OPAI mutation compared to whole exome analysis alone. It is difficult to
differentiate ADOA from the secondary optic atrophy caused by various optic neuritis
without genetic diagnosis. To classify optic atrophies by genetic diagnosis in this
database disclosed the features of ADOA in order to differentiate them from other

secondary optic atrophies.
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