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RERENE (FREEEE)
ZANAINMEEBISZAN T, (FBREARENE)
HAHASZNID s (BREAEENE)

53

PRPF3

ARERENE (BREARENT)

oA

54

PRPF31

BIRGREN (BREAE)

oA

55

PRPF6

RGRENE (BROARENE)

oA

56

PRPF8

==

RGREN (FREAIENE)

OA

57

PRPH2

BIREREN (BREAEE)
FRAZUREREI DA NID, (BREATEE)
HAHASZNID (BREAEEE)
FULEERBCRITIEIRSZ 0D (R EMARRNE)
L-NIVERBARE (BREEENE)

58

RBP3

BRGREN (BREWEE)

oA

59

RDH12

L—NIVERBARE (SREEREE)
MEERENE (BREAIET)

60

RDH5

REHE (BREEEE)
HASZNO D (BREWBNT)

61

RGR

MREREN (BROEBE. BROARE)

62

RGS9BP

ERAE (BREEEBE)
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63

RHO

MREREN (BREAEE. BREHMET)
SXREILNRES (BREARENE)

[ Bty
NCT05203939

64

RLBP1

ARERENE (FREEENE)
REHE (FREEENE)

® B TFIER
NCT03374657

65

ROM1

RAREREE (BREAIRE [PRPH2E BETFIBE])

OA

66

RP1

MREREN (BREAIENE. BRENET)

oA

67

RP1L1

AVNEBIZZNIT, (BREARTEN)
RERENE (BREHRENE)

68

RP2

HRGREN (XREBABIE. XREAERN)

69

RP9

ARERENE (BREAENT)

oA

70

RPE65

L—NIVERBARE (SREEEE)
MEERENE (BREWNEIE. BRERIHRYE)
PREEEAVE (RREREN)

O BLTF AR

® HETFIAR
NCT04516369,
NCT02946879,
*NCT0074995
7

71

RPGR

RERENE (XREMBME. XREhENE)
HHASZ MO T (XREARENE XREAREN)

OB TFIAE
NCT04312672,
NCT03316560
NCT04517149

72

RPGRIP1

L—NIVERBARE (SREEEE)
HARTASINITS (BREAEE)

oC

73

RS1

XEHMEEFMRRDBAE (XREBHEME)

OB FIER
NCT02317887

74

SAG

INOR (BREREN)
MRGREN (FREEBE. BROAERE)

75

SEMA4A

REREN (BREAEE)
HAASZNID (BREAREENE)

76

SNRNP200

RGREN (BREARENE)

oA

77

SPATA7

L-NIVERBARE (BREEENE)
BIEEREN (BREWET)

78

TOPORS

BIRGREN (BREAE)

oA

79

TTC8

JULT—-E-RIVEEIREY (BREMEMT)
RGRENE (FREEEE)

80

TULP1

REREN (BREEENE)
L-NIVERBNE (BREEENE)

81

USH2A

TySv—IERE (BREMEE)
RGRENE (FREEENE)

82

ZNF513

BIEEREN (BREWET)

oA

BESBNFRRERE BT BBCRIAFTSEMRIMER - RAMESMRE CRI I 2HEMIE (RFRARE | OmIEE)
SBREMRESZ N J1(ICHIBBRFIREOH A K51 ARRI—F29 9T
BEE  HERE (BRAFEFE REESEFEE RNFDHET)
T=TA2)\—  EHER CRRERAFRNIEE) OARES (EEENAFRMNE) (AOR- (AHBEAFAFR-EF
REAFA-IRRE) | BIBEBERT (P72 9-Rk) | BKRS (RRERTY Y- WA 5— REMFEL - AR AR FH
RE)  KEHE (RIBAFAZREEZZFESARREN - RERF) ( ZEEH (REBXZAFREZHAFTNBRRE) b
AN FUNKZREBREFRAFTIRTAEA X~ FEEE)
BAMEHTAES BER IRA =T
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SM54€ 8816 A

BEERES MO, DEIEF/ARILBEES AT LIPrismGuide™ IRD /ARILURTLIDREZE (BEFE) D5t
FEEORE EREROEE, FEERRERZY. SLFUVEEERBRERDIEEICEAT 5558

BARREFAFSEER RARZ

EHrE#atRERRARER MEREER - RAREEECETIREME IR HERIEE
EHE#AMRERRARER MEREE - RAREREICETREMNE-7/ LB
MERE. RIUHA, XEHE BORZ. K5, iTEBERF

1. BEUHEECAMNA T DBIEF/SARILEE S AT L PrismGuide™ IRD /SRILCATLIDREZE(EE)
DXREZEDELE

RPE65 EEFEREICLDIRD #55BESAZHRELTREZEYICITI=0OIZ, TEED LSRR
REEIIEEFERRET D,

a BEBRBE(MREZED) OEGEALNEHLNDS

b. PEHFETICRELI-EENDKRE. BLURAET

c. 2RHFREERDETEILEX

2. BEMRESARO I/ DEEF/INRILEEE S AT LI PrismGuide™ IRD /SRIL AT L IDEFEEZDE

BIRFHREZRETELIERME (RERS) ERET D,
BREBRICEVWTGEBHV VIV T EETEEFHRENARRIN D, RERRFBARBZRIVEESL
Do
DNIRERROERELELILUTORYTHS.
(1) BEAVEIDTEREZET S,
E) L EBEAY )T MEDERBEEICRIBHET>TVWARIREREELDEHZ AT ERL., &
FEHET > TVARREREEICEVWVTREGAV V)V T ERBETESRFNBRBIATLDIESE,
CORYTIFEL
(2) BRFHREDHRELGHIEREIIOVTOZREEEZE I D,
(3) BEOREIZY /LERICEHT DEHRELMY LI RBTZIRFHERT D,
(4) BEZFHREBEISODVTEULGEZHNEBRET DI XRAN—RILEFT S, F=X. REICEHEZ LN
BHEER .
F)TFXFRN—bAR)L - BEERICEDAIRAGCEMARTEASNOIRENR
2)REMRIE. LEE1) DERBEB-ITREDLIEFEITI.

3. PEEMREMERE: 10 fEHRFEE

4. MEFMIRER: 200 HIEE
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ABARICHITDEGRMEREEDI A SOT71D
INU7 2 S EEFRELHE
(Specification of Variant Interpretation Guidelines

for Inherited Retinal Dystrophy in Japan)

EXYKFEAZBRAE HH RiE
ENAFENRBENIARFEERGEAT AO B= (KXR)
EYKFEARRBARFE KA BHE
EXKRFEASMNKE TR HEA
RIATEOENERDRIERRERC Y — B 5
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[EUSHIC

EEMERED A0« (inherited retinal dystrophy: IRD)ICXU T, [RREGF &
HNUT7ONER) ENREVEELFARNMERZE TREO TS, TDH. IEFERER
FHRE -SMEERRT D EHERKR EMWEERYDDHY A TEIRDEBEZNRE LT
BLEENREZRRINE T DERMNED SN T\ D, Fz. TNUICEDE T, MERIRIEEE - 13
HHEEMEEICRE I SREME I (BEESERIFMAEMBE HAMREBERIMFESESR) (L
TEAZEED ICHEWTHER S N2 IR SO T 1 [CH T DEGCFEHRRED AR T4 (F)
. EEHFARZRDOIR—LR—IICTI TITAHINT VS, UL U BGEFEIRE TRLON
FEREROBIRNEERNCRERIC LW ER D & BITZIT T SEERSNDIARDBEINRY
DHIEICEUTREALZE U DAIREMN 3D, LIzM 2T, IRDICXH I DIiEEFHIRE = EERR
[T BHICIE FE—SNIZIRDDFHINU 7V hDOHERELRET DUNENRH D, UH
U NUTP U DREEOBRIRICE W T—RIICAVS NS SREBEMIGEEETH D Americ
an College of Medical Genetics and Genomics (ACMG)ICLBDH1FTAVICIE,
BHEENZUVWEENEEN. CNE TN T UMK > TIIHESEDOREMEDHIETICEEMN
FUBZENMBTH . B FaiE. RNABR. B F (N7 N FENEYERE.
BIEFHEZTCE DV 2ERERDEREIEA TV T, fi— U EGFHRIE D
FRFEBRRECTHY . FEROIZHICE IRDDEEFEN - RIEMEEZERUIIMBDHIE
BEZXTFITDINEND D ACMGHARSAUREZTERTDIEEI IL—TTHS. Clinic
al Genome Resource (ClinGen) Tl IRDICDW T4 IIL—ICHW T HEHTTY
—ORB/NUTPURIDVWTDERDIFTET>TLVBEDD, EFMIBEHROFELICES> TV
Wo ZDESBHENFEEZZIT T ARIHCT—F 7T —TZ2REL. [BRICHITDE
R O 71 DINUT D MRIREEE | ORERE U,

BAHARSAVERRETDICHEY  BATTFAOEUTACMGHA RSV ZERAL. CNE
TILSERHISN TV D EEBEITIVREMAM R U EHAAAREDZEBRE Uz, F2. %
HOBMEGCFNRESN TV SBE—E L FREN CHOBGMEHEEC IRDIFFEL RN Z
2. T TICLEREREN DY ARHFFRICH7ZVEIESN TV S EGERRE I 2EE(Se
nsorineural hearing loss:SNHL)ACMGHA RS54SR T 5 TE<DOFHIERZ
BREUC. TDDAT, RS ZHUZIERICH U T MBICHEEEZREL. SSICAR
ADIRDDFHEEZERL T eI CBEEZRE U, TDLIICUTERINIZ AR S12
(& 2BICDZE5TAMNEREZDRDELEZRZ T TBRICH T HERMEREERED O 1 D/N
U7 RFREZE | & U CRrSREEICRRE T N,
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Bi=

HARIZHFDEEMERERED 07 1 DN 7 MREIREXE (Specification of Variant In
terpretation Guidelines for Inherited Retinal Dystrophy in Japan )&, 5
DL O TV DEEEMTH/ N7 U MREIRE#ETHDHACMGHA R T4 (R, 5R2. XFR1)
ZEATHAOEU SOICEEEREHEERICHRINAIINEHARSA U TRAINE
EIEIEEB (3R3. X#2) DEZ<EHYU AN, DDA T, IRDFEDEEEE. PUIEE. &
B EGERICH T DRHZMRL., SO ICHERMEEZMA T2,
BERTHFAOEUVRACMGHARSA VIS U TEBIEZ A 2R (F4) [CDWTEHAT 5,
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&1 ACMGAM RS VAR L HIREENHE

20

21

22

23

24

25

26

27

28

ER
PVS1
PS1
PS2
PS3
PS4
PM1
PM2
PM3
PM4
PM5
PM6
PP1
PP2
PP3
PP4
PP5
BA1
BS1
BS2
BS3
BS4
BP1
BP2
BP3
BP4
BP5
BP6

BP7

BEAICKHT SHEEENHE

Null variant (nonsense, frameshift, canonical +1 or 2 splice sites, initiation codon, single or multiexon deletion) in a gene where
LOF is a known mechanism of disease.

Same amino acid change as a previously established pathogenic variant regardless of nucleotide change.
De novo (both maternity and paternity confirmed) in a patient with the disease and no family history.
Well-established in vitro or in vivo functional studies supportive of a damaging effect on the gene or gene product.

The prevalence of the variant in affected individuals is significantly increased compared with the prevalence in controls.

Located in a mutational hot spot and/or critical and well-established functional domain (e.g., active site of an enzyme) without
benign variation.

Absent from controls (or at extremely low frequency if recessive) in Exome Sequencing Project, 1000 Genomes Project, or Exome
Aggregation Consortium.

For recessive disorders, detected in trans with a pathogenic variant

Protein length changes as a result of in-frame deletions/insertions in a non-repeat region or stop-loss variants.

Novel missense change at an amino acid residue where a different missense change determined to be pathogenic has been seen
before.

Assumed de novo, but without confirmation of paternity and maternity.

Cosegregation with disease in multiple affected family members in a gene definitively known to cause the disease.

Missense variant in a gene that has a low rate of benign missense variation and in which missense variants are a common
mechanism of disease.

Multiple lines of computational evidence support a deleterious effect on the gene or gene product (conservation, evolutionary,
splicing impact, etc.)

Patient’s phenotype or family history is highly specific for a disease with a single genetic etiology.

Reputable source recently reports variant as pathogenic, but the evidence is not available to the laboratory to perform an
independent evaluation.

Allele frequency is >5% in Exome Sequencing Project, 1000 Genomes Project, or Exome Aggregation Consortium.

Allele frequency is greater than expected for disorder.

Observed in a healthy adult individual for a recessive (homozygous), dominant (heterozygous), or X-linked (hemizygous) disorder,
with full penetrance expected at an early age.

Well-established in vitro or in vivo functional studies show no damaging effect on protein function or splicing.
Lack of segregation in affected members of a family.

Missense variant in a gene for which primarily truncating variants are known to cause disease.

Observed in trans with a pathogenic variant for a fully penetrant dominant gene/disorder or observed in cis with a pathogenic
variant in any inheritance pattern.

In-frame deletions/insertions in a repetitive region without a known function.

Multiple lines of computational evidence suggest no impact on gene or gene product (conservation, evolutionary, splicing impact,
etc.)

Variant found in a case with an alternate molecular basis for disease.

Reputable source recently reports variant as benign, but the evidence is not available to the laboratory to perform an independent
evaluation.

A synonymous (silent) variant for which splicing prediction algorithms predict no impact to the splice consensus sequence nor
the creation of a new splice site AND the nucleotide is not highly conserved.

Richards S, Aziz N, Bale S, et al. Standards and guidelines for the interpretation of sequence variants: a joint consensus recommendation of the American
College of Medical Genetics and Genomics and the Association for Molecular Pathology. Genet Med 2015;17:405-24. &Y—Eptk#:

FHIEEE, very strong(PVS1), strong(PS1-4), moderate(PM1-6). 7z I&supporting(PP1-5) & U TEHT T 1., SRR, stand-alone(BAT), stroung(BS1-4)F1 1%
supporting(BP1-6) L LTEHHIFENS,
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® 2. NUTPILOBETHEDHDEHE

Pathogenic AEYIEEE

1 Very Strong (PVS1) AND
a >1 Strong (PS1-PS4) OR
b >2 Moderate (PM1-PM6)
o 1 Moderate (PM1-PM6) and 1 Supporting (PP1-PP5)
d >2 Supporting (PP1-PP5)

2 >2 Strong (PS1-PS4)

3 1 Strong (PS1-PS4) AND
a >3 Moderate (PM1-PM6)
b 2 Moderate (PM1-PM6) AND >2 Supporting (PP1-PP5)
c 1 Moderate (PM1-PM6) AND >4 Supporting (PP1-PP5)

Likely Pathoger

ABREEE

1 Very Strong (PVS1) AND 1 Moderate (PM1-PM6)

1 Strong (PS1-PS4) AND 1-2 Moderate (PM1-PM6)

1 Strong (PS1-PS4) AND >2 Supporting (PP1-PP5)

>3 Moderate (PM1-PM6) OR

2 Moderate (PM1-PM6) AND >2 Supporting (PP1-PP5)
1 Moderate (PM1-PM6) AND >4 Supporting (PP1-PP5)

Benign

aRYEE%

1 Stand-Alone (BA1)
>2 Strong (BS1-BS4)

Likely Benign

1 Strong (BS1-BS4) and 1 Supporting (BP1-BP7)
>2 Supporting (BP1-BP7)

DEELEBI-SHWGE, HDVIIHFHNERMEORENIBRTEIHE. /YU 7> kidUncertain Significance(VUS) ICH$EE N 5,

& 3. HEE(NSHL)ACMGO AR YY1 ZRBNER

SRS
PS1, PP3, BS4, BP4, BP5
PS3, PM1, PM2, PP4, BA1, BS4, BP2
PVS1, PS2, PM3, PM5, PM6, PP1, BS3
PS4, BST, BS2
PM4, BP3, BP7,

PP2, PP5, BP1, BP6

BTN
LHOVBHERI—ILORE
SBET. KBS O

BH DT (strength level) DEFHIERE
BIET BREBUOFMHRE, FS5UICEH I (strength level) DFF

RE
ZERL

HIEEHEN S DHIRR

WEHMmER
Likely pathogenicE#NZEE

Likely benignE£NZEE

LTERNS
PVS1 and PM2 Supporting = likely pathogenic

BS1 without valid conflicting evidence

Oza AM, DiStefano MT, Hemphill SE, et al. Expert specification of the ACMG/AMP variant interpretation guidelines for
genetic hearing loss. Hum Mutat 2018;39:1593-1613.&WUik#:
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BERICHITDERERBRIZAO0T 1 DN 7P O MEREEDEERDFES

20

21

22

23

24

25

26

27

28

PM4

PM5

PM6

PP1

PP2

PP3

PP4

PP5

BA1

BS1

BS2

BS3

BS4

BP1

BP2

BP3

BP4

BP5

BP6

BP7

ZELL

Likely pathogenic®VUS/\U7 NI DWW TEHEER & 95, VUS1{E0.5K1
b, Pathogenic 1.0 RAU & UTEE, A510.5R1 >~ Tsupporting
1.0/R1~TmoderateMIET VR

BEE(SNHL) A RS V(2HEH
(Very strong/strong/moderate/supporting)

SEE(SNHL) 71 RS I2340
(Strong/moderate/supporting)

AU
REVEL, MaxEntScan, Human Splice Finder, Splicing AlZ @it

SAG/GRK1&/NOfE, CYPAV2EDURS IHBREE, NR2E3 & BHHAMBIRE
1ERENZE

ClinVAROcriteria provided DL ARILDOED EHRA
BIEPLIVEE > 0.01. B8 7LIVEEE > 0.0003
0.001<EM7LJV3EE<0.01. 0.00006< S L JLERE<0.0003
RARENBETNZRFELE USIBRGEFRNIT U EDBARZE LB
EERL
BRAFENBESNERRIE USITEGFRNIT7 U EDBAEEZHELEN
RABL
EERL
p3:N)

REVEL scores < 0.15 or no damaging splice sight alteration
EELRL
ClinVAROcriteria providedDLARILDEDZEFEA

No splice sight alteration

ExonZfshideletionT 2EDIEPVS1ATIUHEET Bz, TR

Evolutionary conservation score 0.3 TFIERgRE Ly

MHRORRE, BLFREAMFESN TV SBEISER
FRRR BLFEMFESN TV SESISER
BEEFOTAXIFCIVHEREICIES DOEZERU MBI

REVEL scores = 0.7 or damaging splice sight alteration

HGMDIZEETIRNDSRRICER TH D EN D, WRM D LIRS DTN Rk
FRBOBIEFICE D TIE IRME R DERBIAENAT KRB D12 ZH LR
WEEN 5D
FRRAOBEFICE D TE ARRE B DEEHEN KIS <BB D0, ZHULR
WBaNH3

REVEL, MaxEntScan, Human Splice Finder, Aplicing A= &%

HGMDIZBSEXBRDSIRICHER TH 2T DD, WRIEDFIMFERE DSE A EEE

FICexon edgeNn5+/- 2bpDEDZERE E L, MaxEntScan, Human
Splice Finder, Aplicing Al%@i%

Population database (BA1, BS1, PM2)
—HREYIC BB FREOREEE OEC (B (B1) B (L) ICXV  HEESN
27 IEEE D _LRIE (RE) [ERR D KAMRSAUTIE 300-500HEICTAEETNS

EEERE M EEE (sensorineural hearing loss: SNHL) [Cx U TE#EE(SNHL) 1R

(T

=)
axX B C

+

NIZBEZSZE(CL(XIR2). 4,000~8,000 EEICT AESTNBAEFRDIRD

(XHEA3) TRRESNDPUIEERIEZ#E LUz, BEIEIRD(AD-IRD) XL IVEEE <0.00
001.BM%IRD(AR-IRD)[F7LIVEERE <0.00002FZNETNDLIRE(RHE) LT PM

2DHIEEEEENDT,

BATIZDWTIE, BRI IRD (AD-IRD) X7 L IVSEE > 0.0003. &

T£IRD(AR-IRD)[E7LJVEEE >0.01& U7z, —fRIC BATARE UG EIECDIER &R
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TRIEMERU(benign) CHIEINEN, PUIVEENSVVERI/NU 7 U EDEFEEHRSEIN
T3, ZDoH MDIEE THABIE T U AMEBERINZ/NUT UMNMIDWTIE 53EDS
AARIEBFFRANRERY DD, T, RIBBVBEGTFICL > TR BRE R DEREBBENKE
<ER3H. TELTEHERENZELBVEEN 5D

7 0—1NIV7 LIVEEDZERICIFgnomAD(https://gnomad.broadinstitute.org/)
(Mexome total population, population max. BAANRGERN QT LVIVEEELICEHG
VD(https://www.hgvd.genome.med.kyoto-u.ac.jp/) ETommoJPN(https://w
ww.megabank.tohoku.ac.jp/) ZFAL. ENETNDT—IR—=XITH W\ THIHRUZEHE
FICZEUIEHEIC. ARBOEEE R T,

Loss of function variants (PVS1, PVS1 Strong, PVS1 Moderate, PVS1 Sup
porting)

#aERE A (Loss of function)/NU7PRDHIEICEAL TIE. BINTHRKRINIZPVS1H(

RSADICHREINZIO—Fv—hIEDWTHETY 5 (F1., X#k4) . BINAA R S1 2 TIE.
INUTP O EDREERKREY VN VBDEEICE O TIET Y RDBENRERDDIEFHTH D,
BH R TS ZAEMIICEET B /N7 RIDULTIE canonical splice site (+/-2bp)%
FREFHERRE U DD R T4 ZERM/ N7 U MIDW TR BEE AT E T VU RENTE
FEI3HEBIIREFT DR E UL,
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Lixon is present in biokogically-relevant iranscripe(s) | - VS |
Fredicted 1o undengs NMD ¥
= Lnm s abscen from hiskogically-solevant teanscripais) | — WA |
Truncaediahered region is critical to proten fanotios © H PVE]_Streag |
o - e s ety e | ]
Notpredicied #o po NMD® Rl of region and'or exem i dbecnt from baslogically-relovant franscriph(s)
in protcin
funciion i LoF warianis i this exom are not
unksown feequent s whe general population and
exon i presem o bedogically-relevast
wramscripi(sh
Eson is peesent in biokogically-relevant transcripsfs) e s
Rion skipping o use of 3 cryptic
splag st disnupts reading frama - " "
] s s povedicied o NMD > "'{ Exom s absem from bislogically-selevant irenscrpa(s) + -I A |
|
j Truncatediahered region is critical s protein fanctiss © } »  PVEl Sircsg |
{ LoF variants in ks cusn e freguent in the geacral pogeelation
/ Fxon skipping or wse ofa crypiic andor guem b abegnd from bologically-relevant transeriphle]
splice site durupis reading frame Role of regha
and s NOT predicied iomndergo | {0 proden e Variani womoves _
e st K[ oo | { S |
1.2 splice —— exon b presen in bidogically-selevant Viriet
B \ . s
il \ tesscripl (3} <140% of presein FY5I1_Maderaio
1 LoF varants in this eaon @v frogeent in the gosoral popsslation A
and'or eaoa s sbegei from biologicallyseclevani iranscriphis)
Role ef megon
= Ve | |
Exnn skipping or wse of'a erypiic _,--"' funcimon & uFb-ﬂhll-N‘m“‘_“ ,/‘ =135 of proten PVE]_Strong.
splice site preserves reading e unisows frequent & the general p -
€xon is presert in biskgically-relovant Wit
o ot
Truncated/altered regiom is eritical 1o proscin function * e
I Full gene deiction | od msi
;f Exon i pecscat in Biolagically-relevant trameriptfs) s mvm |
.i" Single 10 multh exon deletion
Disrupls seading frame sl s s = y . -
/ dictod 1o g NMD Exen is obecrl [fom bologically-relevani iranscripals) }—l'| WA |
o / Truncanedakered region is sritical o protcin fuction * e PVSI_Stcag |
(Siagle.camn tn Singhe 0 multi exon deletion - LaF variants in this exon are frogucst in the gencrd populss
: . . '] i
Mgmg) T Disrupis reading frume sl is andlar eno is et fam Bologieally-relevant Ianwerp ) M
NOT predicied to wderga NMD * Roke of region
T - i | |
funation & Ml.::“ml n “‘I o ang m-j //I farinp PVEl_Sirag
mincern exon i present in hinlogieal ysrelevant =
Y Single tomuli cacan dekction - iranscrignix) s remaves PVSI_Moderate
Presorees reading frame <1irtaf pretein .
Trescmed'ahered segion s oritical 10 peoteis faction * J—-| PVE] Sireag |
Froven in tandem —— Resding frame dirupsed and NMID predicted 80 cocur — VS |
ottt _‘{ Moot unknows mnpact careading frame and NMD }—-| A |
ard mad b Fresusmed 1 nandem
Weers.rr 8 — Heading Bune d sored NMALF prohictd v coxiin s s siesg |
- Proven ot m tandem WA
Mo known ahemative star coson . 21 i variantis} wpstrcam of closest potential in-frame stan codon e
Tnétiation I giher tanseripts . F— .
o < ~ o pathapeni varianiis) upeincam of chosed poicatial in-frams start codan e
DifTevemt funciional brarscnpi uses JIIl
ahernaiive sian codon

1 #eeRER/NU7 D OIS EPVST D—000-)

NMD, nonsense-mediated decay; LoF, loss of function.

Abou Tayoun AN, Pesaran T, DiStefano MT, et al. Recommendations for interpreting the loss of functi

on PVS1 ACMG/AMP variant criterion. Hum Mutat 2018;39:1517-1524. K&Y&sH,

Variants affecting the same acid residue (PS1, PM5)
ACMGHA RSAV (BEART YD) TII AU7 I /BEEEICHEII S NIHEN/N) 7 U MEE
9355 WREDstrong evidence (PS1)EU<IEmoderate evidence (PM5) &
BEND,PSTICDOVWTIEEART AU ZBEUL DD PM5ICDWTIEEZEIClikely patho
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genicPEHEAM(Variant of unknown significance. VUS) EHIES NN U ME
HIEMBHCEH BB DFHE A EZRET D, §7805. VUSTEZ0.5R1 2~ Pathogen
ic/Likely pathogenic/\U7 VR EZ1.ORI1V &L BETO.5/R1 > bEsupporting
evidence. 1.0/R1 kLl EZEmoderate evidence& 9%,

F7z HIEDKRIC. evolutionary conservationlZ DLW TDIREINNETEH S, Evolutio

me.ucsc.edu/)HEEZEITEVED (0.3LLT)ICDWTIE EHEZEITHRL,

Computational predictive tools (PP3, BP4, BP7)

ACMGHARSA U (BARTH1) TIFEHDprediction softwareMmEN TSN
RIZE Tl BEEE(SNHL) 1 RS54 VICHEV #8&EHEY —)L CHBHREVELEI XA R /N
PUMIRMUTEIST %, REVEL RO7 DNy bA JEDEREIFBERICHEL, 0.7 EZsupp
orting evidence for pathogenic (PP3). 0.15L FZsupporting evidence of b
enign (BP4)&5&EUT (XHR5),

AT SA ZEZEALFRIC DOV TIE LT 3DV TRI I 7 DEED VT NNCHZE LS
B HRERNICHEL. TET VR EUTHRAREE T %, MaxEntScan (https://www.ncb
i.nlm.nih.gov/refsea/) Tscore (diff) > 3(3Z#k6). Human Splice Finder (htt
p://umd.be/Redirect.html) ThinterpretationTmost probably affecting spl
icinghENKWEERFHIE(SZERT7), ©U<IESplicing Al (https://asia.ensembl.org
/index.html) Tscore (delta) 0.8 > (high precision) T&»o>72BHEIC. A TS5/ X8R
HDELZEBET B,

Functional studies (PS3, BS3)

Transgenic animal model GEGEF/N)7 VML WHBRFIREIDER (ohenocopy) Mt
TENTLSEDDstrong evidencell5%=9 5, Mini gene assay*zebrafish mod
el/RE DL I NIERZRZ AV ZEERRIT T NU P UMK DB FHAEDZLNREIN
=% A& moderate evidence& UTHRRATY %,

Mutational hot spots or functional domains (PM1)

Mutational hot spots& UT. BEHHERERZ M (AD-RP)ICHIFTDRP1MD650-780%F
7= /B (truncating variants) EEEMEIRD(AD-IRD) ICHIFTDCRX ND39-99F 7 Vg
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(TRt RINUF7R). functional domain& LT, BEEFIRD (AD-IRD)ICHIFBPRPH2
DD2 Loop Z1E I D123-265F 7 /EE(ZTREIANUTP IR DAARIEBEHICEZHET D,

Segregation data (PP1, PP1 moderate, PP1 Strong, BS4)
KENEDEEE BN E U RIRICH T 3158 (segregation data) ICDWTIE, BEHERE (K
2) EBMER(KI) LA TIET VRICEA DT ETO>TVSHEHER(SNHL) AR 51 2IC
€5, &RIEA (phenotype) &iE{RE! (genotype) DEEMN—HUIZMZE DAL & ZDHE
EICIEUT3DDULARIVDIET I RAZEHRET .U BSAICHEW T RAFENEESIND
FIRAE UK ITEBETFO/NUT7 DS EIERIER FEZH LR,

G I re At

Likelihood
LOD Score
Autosomal dominant threshold
Autosomal recessive threshold

B12 #FE(SNHL)ACMGHA BS54 VICH T DB ECOREETOFMEE (PP1:segr

egation evidence)

Oza AM, DiStefano MT, Hemphill SE, et al. Expert specification of the ACMG/AMP variant interpretati
on guidelines for genetic hearing loss. Hum Mutat 2018;39:1593-1613.kVERE;

General recommend ations (phenocopy not an issue)

Unaffected recessive segregations
0 1 2 3 4 5 [} 7 8 9 10
Affected segregations 0 0.12 0.25 037 0.5

X3 #EE(SNHL)ACMGHT RS UICH T D BIEELOREER DTS E (PP1: seg
regation evidence)

Oza AM, DiStefano MT, Hemphill SE, et al. Expert specification of the ACMG/AMP variant interpretati
on guidelines for genetic hearing loss. Hum Mutat 2018;39:1593-1613.&Y&E,

De novo occurrence (PS2, PS2 very strong, PS2 moderate, PS2 suppotin
g, PMé6)
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ACMGHA RSV (EARTH A1) Tl De novo/N\UFP DR - RENKRHESRDIZE1E
PM6 1. RES SFUREDEEREADEZEILTPS2 INBERIN S AR S1 T, #EE
(SNHL) AR SAUICHREV, TSICRFR/EREDRREDETICEH DT EITo/R1Y
MRIZERAL. SOICRREDEICIEC TRAUMEMET SN TE S (4),

Points per proband
Confirmed Assumed
Phenotypic consistency de novo de novo
Phenotype highly specific for gene 2 1
Phenotype consistent with gene 1 a5
but not highly specific Mod
Ph i ith 05 0.25
enotype consistent with gene .
but not highly specific and high {PSZ_MMEI‘# m{mﬂ'
genetic heterogeneity® or PMé) PMEM
Phenotype not consistent with 0 0 . . . .
gene 0.5 points 1.0 points 20 points 4.0 points

aMaximum allowable value of 1 may contribute to overall score.

M4 E#FE(SNHL)ACMGAHA RS ICHIFBDe novo/\U 7 DEHiEE
Oza AM, DiStefano MT, Hemphill SE, et al. Expert specification of the ACMG/AMP variant interpretati
on guidelines for genetic hearing loss. Hum Mutat 2018;39:1593-1613.& Y&

Allelic data (PM3, BS2)

ACMGHA RSV (ERTHAD) TIHBRMEERIEREBDSRSG . FHEX R/ )7 U ~DXILT
LIV LSRN 7 UMD REESNEBE (OFVESATOESIRIZRS) . moderate evi
dence& R, XA RTA U Tld HEE(SNHL) 1RSI VIRV BESI NIRRT
Y bORIITLIVIERR (Phaseldik) OFECHEN/N) P VD RES NzRHRE DB (=K%
B IZIGUTERDRA VMM EIND VR T LZERAD, &5, FHiE R/ N7 RhSRE
BEEARTHIBEE. REREICE > TE B STERI VMM SN, RIEMICRAIVDEET
TET RDBENRED(K5).1BU.BS2[CENT RARENEEINSRIFTRE UL
BEFRNUT VDG EIERERIEEZE LW,

Points per proband

Classification/zygosity of other Known in Phase

variant trans unknown

Pathogenic/likely pathogenic 1.0 05

Homozygous occurrence (max 0.5 N/A
points from homozygotes =
10)

Rare uncertain significance 0.25 M/A
variant onother allele, or Moderate Strong
homozygous occurrence due (PM3) (PM3_Strong)
to consanguinity, (max point =
05) 0.5 points 1.0 points 2.0 points 4.0 points

M5 #HFE(SNHL)ACMGHA RSO LIV EDRIGEE /N7 2 bOFHImE
Oza AM, DiStefano MT, Hemphill SE, et al. Expert specification of the ACMG/AMP variant interpretati
on guidelines for genetic hearing loss. Hum Mutat 2018;39:1593-1613.&YEsH|
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Phenotypic data (PP4, BP5)

ACMGHA RSV (ERT (D) TIE RN ORFERZ R RENE—DEELERTFICHE

RH9 356, ZORBEB I DEGFICNUT UM RAEINEIHA. supporting evid

enceEEZ 5. ARSI TR FENGRRFRUEE—DEEEGFERELE T LLTD

BaFERRBOBEENIE TV RICHYE T EERU,

® SAG/GRK1&0guchi disease: prominent golden reflex seen circumfere
ntially

® CYP4V2&Bietti crystalline corneoretinal dystrophy: Presence of cryst
alline deposits diffusely scattered throughout the fundus

® NRZ2E3&Enhanced S-cone syndrome: Pathognomonic electrophysiolo
gical features (slow rod-like response that appears similar in wavefor
m under both scotopic and photopic conditions )

Reputable source (PP5, BP6)

ACMGHA RSV (ERTHFAD) TlE MR/ 7 AHMEFE TE 5V —X (reputable
source)lZ&W GBEICREMESY EFHETNTLDIZE. supporting evidencelltEH
THDEERD, CNITHU T AAIRSAUTIE B TCET DY —RICKVRESN/=mA/\L
7RDEFRELUT, ClinVAR(https://www.ncbi.nlm.nih.gov/clinvar/) Dl criteria
providedIICHEIN., ZOFHEAENBHEINTVSED E LTz, 15T HMGD (http:/
/www.hgmd.cf.ac.uk/)RECHN T RREDFHEEENHGZ SN TVRWVWSUTP UK
ZEUR,

VIS

VR, 7 LRRATO T — 9 A T RS IFABISNT, 5/ LSHT - SBERDIE
EINERT D ENTFAIND . AAM RS I IRDDEGENZITOE K Z RIEZ . A3
DIRDD/INU7 U MHEDRIR{bEB—{EZB/IC. BARICS T HEEE@IRD 2071 D
INUTP RRREEZRULEEDTH D, UH U, FEBEEBORMBESRFERERLUL 5IEHL)
THARSHIUDERN R RELEETHEEZIS5NS,
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Abstract
The accurate interpretation of sequence variants in inherited retinal dystrophy (IRD) is

vital due to the significant genetic heterogeneity observed in these disorders. To achieve
consistent and accurate diagnoses, it is essential to establish standardized guidelines for
variant interpretation. The American College of Medical Genetics and
Genomics/Association for Molecular Pathology (ACMG/AMP) guidelines for variant
interpretation serve as the global “cross-disease” standard for classifying variants in
Mendelian hereditary disorders. These guidelines propose a systematic approach to
categorize variants into five classes based on various types of evidence, such as
population data, computational data, functional data, and segregation data. However, for
clinical genetic diagnosis and to ensure standardized diagnosis and treatment criteria,
additional specification based on features associated with each disorder are necessary. In
this context, we present a comprehensive framework outlining the newly specified
ACMG/AMP rules tailored explicitly for IRD in the Japanese population. These
guidelines take into account disease frequencies, allele frequencies, and both phenotypic
and genotypic characteristics unique to IRD in the Japanese population. Adjustments
and modifications have been incorporated to reflect the specific requirements of the
population. By incorporating these IRD-specific factors and refining the existing
ACMG/AMP guidelines, we aim to enhance the accuracy and consistency of variant
interpretation in IRD cases, particularly in the Japanese population. These guidelines
serve as a valuable resource for ophthalmologists and clinical geneticists involved in the
diagnosis and treatment of IRD, providing them with a standardized framework to

assess and classify genetic variants.
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78  Keywords: inherited retinal dystrophy; ACMG/AMP guidelines; genetic diagnosis;
79  variant interpretation; Japanese.
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The advent of gene therapy as a potential treatment for inherited retinal dystrophy (IRD),
aimed at targeting the underlying causative gene or disease variant, has sparked global
initiatives to advance precise genetic testing and diagnosis. Accurate genetic testing and
diagnosis have become critical components in improving patient care and making
informed therapeutic decisions. Recognizing the importance of these advancements,
Japan is actively working towards incorporating genetic testing for IRD patients into the
national insurance covered investigation. As part of this broader effort, the "Research on
rare and intractable diseases, Health and Labour Sciences Research Grants,” funded by

the Ministry of Health, Labour and Welfare, Japan has been in progress.

In December 2022, the "Guidelines for Genetic Testing in Inherited Retinal Dystrophy"
were issued by an IRD working group on behalf of the Japanese Retina and Vitreous
Society (available at https://www.jrvs.jp/guideline/ird rd guideline.pdf). While these
guidelines represent a significant step towards standardized genetic testing for IRD,
discrepancies in result interpretation among physicians and institutions can still arise,
leading to diagnostic confusion and uncertainty in determining treatment eligibility.
Therefore, it is crucial to establish uniform criteria for identifying the pathological
variants associated with IRD, in order to facilitate the consistent and accurate clinical

application of genetic testing.

The current American College of Medical Genetics and Genomics (ACMG) guidelines
serve as a commonly employed "cross-disease" standard for interpreting variant
pathogenicity.! However, their lack of specificity has resulted in varying assessments of

pathogenicity among different institutions. As a result, there is a need to develop unique

5
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criteria that are tailored to the disease specificity and ethnic considerations of IRD. While
the international group, Clinical Genome Resource (ClinGen:
https://clinicalgenome.org/), which is responsible for formulating ACMG guidelines and
others, has categorized IRDs into four groups based on disease categories and

pathological variants, specific information pertaining to IRD is yet to be published.

To bridge these existing gaps, a task force for variant interpretation of IRD in Japan was
formed within the IRD working group with the objective of developing detailed variant
interpretation guidelines specifically tailored for Japanese IRD cases. This task force
adopted the ACMG guidelines as the fundamental framework and incorporated additional
guidelines recognized for their cross-disease specificity.” The comprehensive ACMG
guidelines for inherited sensorineural hearing loss (SNHL),> which shares certain
similarities with IRD, were referenced during the guideline development process to
ensure alignment with established standards. In instances where certain aspects remained
ambiguous, the task force formulated their own evaluation criteria, taking into

consideration the unique characteristics of the IRD of the Japanese population.

After conducting two rounds of pilot assessments and incorporating subsequent revisions,
the finalized variant interpretation guidelines in Japanese, titled "Specification of Variant
Interpretation Guidelines for Japanese Inherited Retinal Dystrophy-1% draft," have been
published (available at https://www.jrvs.jp/guideline/ird_acmg_guideline.pdf). These
guidelines offer a comprehensive framework that integrates the fundamental principles of
the ACMG guidelines, specific evaluations tailored to IRD, and considerations for the

unique characteristics of the Japanese population. By combining these elements, the

6
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129 guidelines aim to provide a standardized and comprehensive approach to variant

130  interpretation in the context of IRD in Japan.
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Outline

The Specification of Variant Interpretation Guidelines for Japanese Inherited Retinal
Dystrophy is developed based on the established framework of the ACMG guidelines
(Table 1, Table 2),' which serve as the global standard for interpreting variants across
different diseases. In addition to the ACMG guidelines, specific considerations were
made for IRD by incorporating disease frequencies, allele frequencies, and phenotypic
and genotypic characteristics relevant to IRD. Modifications were implemented to adapt

the ACMG guideline design to the specific context of IRD (Table 4), as described below.
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Summary of specification

We have contributed recommended specification for the ACMG/AMP rules in the
Japanese IRD variant interpretation (J-IRD-V1) guidelines. Tables 1 and 2 provide a
concise summary of the categories and criteria outlined in the ACMG guideline, along
with the corresponding criteria for verdict assessment.! These tables serve as a
comprehensive reference for guiding the interpretation of genetic variants associated
with Mendelian inherited diseases, in accordance with the ACMG guidelines. Notably,
the sensorineural hearing loss (SNHL) expert panel has also provided specifications for
21 ACMG/AMP rules (Table 3), aiming to establish standardized guidelines for the

clinical application of variant interpretation.®

We recommended specifications for LBACMG/AMP rules (Table 4). Four rules had
general recommendations on the application of the rule (PM5, PP3, BS4, BP4, BP7).
Six rules had gene or disease-based specifications (PS3, PM1, PM2, PP4, BAl, BS4).
Six rules had strength-level specifications (PVS1, PS2, PM3, PM5, PM6, PP1). Two
rules had both gene/disease-based specifications and strength-level specifications (BS1,
BS2). No changes were recommended for seven rules (PS1, PS4, PM4, BS3, BP2, BP3,

and BP5), and two rules were considered not applicable (PP2, BP1).
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Detailed specifications

Population database (BA1, BS1, PM2)

The thresholds for estimated allele frequency vary depending on the summed
prevalence of monogenic diseases and the inheritance pattern, including autosomal
dominant (AD), autosomal recessive (AR), and X-linked inheritance. The estimated
disease prevalence of IRD in Japan is approximately 1 in 4,000 to 8,000 live births. This
prevalence is lower compared to that of SNHL, which is estimated to occur in 1 in 300-

500 live births.?

For the pathogenicity classification criteria, the J-IRD-V1 guidelines define allele
frequencies of <0.00001 for AD-IRD and <0.00002 for AR-IRD as the thresholds for
the PM2 criterion. For the BAL criterion, the allele frequency threshold is >0.0003 for

AD-IRD and >0.001 for AR-IRD.

It is important to note that despite these thresholds, there have been reports of
pathological variants with high allele frequencies (e.g.
NM_001142800.2(EYS):c.2528G>A (p.Gly843Glu)).*" Therefore, variants that have
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sufficient evidence established under other criteria may be excluded from further

consideration based on allele frequency alone. Additionally, the frequency of the

underlying disease can vary significantly depending on the specific phenotype and gene

involved.

To reference global allele frequencies, the gnomAD database

(https://gnomad.broadinstitute.org/) is utilized. Additionally, for calculating Japanese-

specific allele frequencies, the HGVD (Human Genetic Variation Database,

https://www.hgvd.genome.med.kyoto-u.ac.jp/) and TommoJPN (Tohoku Medical

Megabank Organization, https://www.megabank.tohoku.ac.jp/) databases are used.

The criteria for this item are considered met when the respective databases satisfy the

specified threshold conditions.

Loss of function variants (PVS1, PVS1_Strong, PVS1 Moderate,

PVS1 Supporting)

The determination of loss of function (LOF) variants in the J-IRD-VI guidelines is

guided by a flowchart that is based on the Recommendations for interpreting the LOF

11
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PVS1 ACMG/AMP variant criterion. (Figure 1).2 The strength of evidence for LOF
variants may vary depending on the specific type of variant and the presence or absence

of residual protein.

For splice site variants, the canonical splice site (+/- 2bp) is primarily considered.
However, other splice site variants can be evaluated if there is functional and other
evidence supporting their impact on splicing. The inclusion of functional and other
evidence allows for a comprehensive assessment of the variant's effect on splice site
functionality. Detailed predicted and observed impact on splicing and recommendations
have been recently published by the ClinGen Sequence Variant Interpretation (SVI)

Splicing Subgroup.®

Variants affecting the same acid residue (PS1, PM5)
The ACMG guidelines assign strong evidence of pathogenicity (PS1) or moderate
evidence (PM5) when established pathological variants are found at the same amino

acid residue.t

While the strength level for PS1 remains unchanged, the evaluation method of the J-
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IRD-VI guidelines for PM5 includes variants that were previously classified as "likely
pathogenic™ or "variant of unknown significance (VUS)." To incorporate these variants,
one VUS will be assigned 0.5 points, and one pathogenic/likely pathogenic variant will

be assigned 1.0 points.

The total score of 0.5 points represents supporting evidence, while a score of 1.0 or

more indicates moderate evidence.

Additionally, evolutionary conservation is a crucial factor in the evaluation process.
Regions with a notably low evolutionary conservation score, below 0.3 (as determined
by resources like UCSC, phylo P, phast cons, etc.: https://genome.ucsc.edu/), will not be
considered for pathogenicity; while, detailed calibration of PhyloP for missense variant
pathogenicity classification and ClinGen recommendations has been recently

published.®

Computational predictive tools (PP3, BP4, BP7)
The ACMG guidelines include multiple prediction software for variant evaluation.?
However, for the evaluation of missense variants in accordance with the guidelines for
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SNHL, the REVEL (Rare Exome Variant Ensemble Learner) tool, which provides

comprehensive evaluation, is adopted.®

The cutoff value for the REVEL score follows previous reports, with a score of 0.15 or
less considered as supporting evidence (BP4), and a score of 0.7 or higher considered as
strong evidence (PP3).1° Detailed calibration of REVEL scores for missense variant
pathogenicity classification and ClinGen recommendations for PP3/BP4 criteria has

been recently published.®

For the prediction of splice site changes, a comprehensive assessment is made when any
of the following three software criteria are met: MaxEntScan
(https://www.ncbi.nlm.nih.gov/refseq/) with a score (diff) greater than 3,'* Human
Splice Finder (http://umd.be/Redirect.html), or Splicing Al
(https://asia.ensembl.org/index.html) with a score (delta) greater than 0.8 (high
precision). These criteria provide evidence to support the prediction of splice site
changes. Detailed predicted and observed impact on splicing and recommendations

have been recently published by the ClinGen SVI Splicing Subgroup.®
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Functional studies (PS3, BS3)

Transgenic animal models that demonstrate the reproduction of the retinal phenotype
(phenocopy) associated with a specific gene variant are considered strong evidence.
Functional analysis using established experimental systems, such as mini gene assays or
zebrafish models, can provide valuable insights into gene function. If such functional
analysis demonstrates that a variant leads to a change in gene function, it is considered

moderate evidence in support of its pathogenicity.

Mutational hot spots or functional domains (PM1)

In the context of manifest AD retinitis pigmentosa (AD-RP), amino acids 650-780 of
the RP1 gene have been identified as mutational hot spots.*>*® Similarly, in the case of
manifest IRD (AD-IRD), amino acids 39-99 of the CRX gene are recognized as

mutational hot spots.1416

Furthermore, in the case of AD-IRD, amino acids 123-265 of the PRPH2 gene, which
constitute the D2 loop, are considered to be a functional domain within this

category.'"1®
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Segregation data (PP1, PP1_moderate, PP1_strong, BS4)
Intrafamilial co-segregation data is evaluated based on the guidelines for SNHL, which

differentiate between AD and AR inheritance (Tables 5 and 6).1°

The evidence is weighted according to the guidelines, taking into account the phenotype
(the observed clinical manifestation) within a given family. Three levels of evidence are
established based on the number and likelihood of consanguineous matches between the

phenotype and genotype.

However, it is important to note that the BS4 criterion does not apply to phenotypes,
genes, or variants that are expected to manifest in adulthood. The focus is on the
evaluation of co-segregation data for early-onset or pediatric-onset diseases rather than

adult-onset conditions.

De novo occurrence (PS2, PS2_very strong, PS2_moderate, PS2_supporting, PM6)
In the ACMG guidelines, when the maternity and paternity of a de novo variant are
unconfirmed, the "PM6" criterion is applied.> However, if the paternity and maternity
have been confirmed, the "PS2" criterion is applicable for the J-IRD-VI1 guidelines
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(Table 7).

In the SNHL guidelines, a weighted point system is employed to account for
phenotypic/genotypic specificity. Furthermore, additional points can be added based on

the number of originators involved in the inheritance pattern (Table 8).

Allelic data (PM3, BS2)

In the ACMG guidelines, a moderate evidence is defined as an allelic variant of the
variant under evaluation in the case of a latent genetic disease.! For AR-IRD, the
identification of a pathogenic variant at the allele of the variant under evaluation (i.e.,

compound heterozygosity) is considered a moderate evidence.

The SNHL guidelines provide specific criteria for variant evaluation. These guidelines
consider the presence or absence of allele information (phase information) for the
identified pathological variant and the number of originators (i.e., family members) for
whom the pathological variant has been identified. Points are assigned based on this
information. If the variant under evaluation is homozygous, points are assigned
according to family history. The strength of the evidence is determined by the
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cumulative points (Tables 9 and 10).

However, in the BS2 criterion, if the phenotype, gene, or variant is expected to manifest
in adulthood or cause adult-onset disease, the same item is not applicable for evaluation

purposes.

Phenotypic data (PP4, BP5)

The ACMG guidelines define a gene as providing supporting evidence when a specific
phenotype is associated with a disease caused by a single responsible gene, and a
variant is identified in that gene that matches the phenotype.! These J-IRD-VI
guidelines do not limit the specific phenotype to a single responsible gene but considers

certain genes to provide evidence of a phenotypic association.

Examples of gene-phenotype associations considered as supporting evidence include:

(1) SAG/GRK1 and Oguchi disease: Presence of a prominent golden reflex seen
circumferentially and an electronegative waveform with a severely reduced b-wave and milder
reduction of the a-wave in dark-adapted bright flash electroretinogram.2%-2!

(2) CYP4V2 and Bietti crystalline corneoretinal dystrophy: Presence of diffuse crystalline
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deposits scattered throughout the retina, followed by the progressive atrophy of the retinal
pigment epithelium (RPE), choriocapillaris, and neuroretina.?

(3) NR2E3 and Enhanced S-cone syndrome: Pathognomonic electrophysiological features,
such as a slow rod-like response that appears similar in waveform under both scotopic and

photopic conditions.?32*

These associations between specific genes and phenotypes are considered as supporting

evidence in the evaluation process.

Reputable source (PP5, BP6)

In the ACMG guidelines, if a variant under evaluation has been previously reported as
pathogenic by a reputable source, it is considered supporting evidence.! Specifically, the
J-IRD-VI guidelines define a pathological variant as one that has been reported by a
reliable source and meets the evaluation criteria provided in ClinVar

(https://www.ncbi.nlm.nih.gov/clinvar/).

However, variants that are reported in sources such as HMGD
(http://www.hgmd.cf.ac.uk/) where the criteria for evaluating pathogenicity are not
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339  specified are not applicable for the J-IRD-VI guidelines.
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Discussions

The "Specification of Variant Interpretation Guidelines for Japanese Inherited Retinal

Dystrophy™ provides detailed specifications for interpreting genetic variants in Japanese

patients with IRD. These guidelines play a critical role in ensuring accurate diagnosis

and treatment decisions by offering standardized criteria. By integrating the ACMG

framework and incorporating disease-specific considerations and ethnic factors unique

to the Japanese population, these guidelines address the specific challenge associated

with IRD in Japan.

The guidelines cover various aspects of variant interpretation, including the utilization

of population databases, assessment of LOF variants, analysis of amino acid residue

impact, application of computational predictive tools, consideration of functional

studies, identification of mutational hotspots, evaluation of segregation data, assessment

of de novo occurrences, analysis of allelic data, utilization of phenotypic information,

and reliance on reputable sources. This comprehensive approach ensures that all

relevant factors are considered during the variant interpretation process, leading to

consistent and accurate results.
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However, the guidelines also have certain limitations that should be addressed. One

limitation is the lack of gene/disease-specific information, such as prevalence, allele

frequency, functional assessment, mutational hotspots, allelic data, and phenotypic data.

These missing data points could significantly enhance the quality and specificity of the

guidelines. To overcome this limitation, efforts should be made to gather and store

detailed data for specific genes and diseases, allowing for more precise variant

interpretation and better-informed treatment decisions.

Periodic revisions of the guidelines will be necessary to keep pace with the rapid

advancements in genome analysis technology and data science. The field of genomic

diagnosis and treatment is continually evolving, and as new knowledge and

technologies emerge, the guidelines must be updated to reflect the latest standards and

practices. In fact, the ACMG guidelines themselves are currently undergoing a revision

process, highlighting the need for ongoing refinement and improvement.

Another important consideration is the availability of experimental data to support

variant interpretation. While the guidelines emphasize the utilization of reputable

sources and databases, there is a need for robust experimental studies and in silico
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molecular genetic analyses to improve the accuracy of clinical effect and pathogenicity

assessment for each variant. Access to comprehensive experimental data would

strengthen the guidelines and enhance their clinical utility.

Looking ahead, the role of genomic diagnosis and treatment is expected to expand as

genome analysis technology and data science continue to advance. These guidelines aim

to optimize the efficiency and uniformity of variant evaluation in IRD, with the ultimate

goal of widespread genetic diagnosis for IRD patients in Japan.
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Figure Legends

Figure 1. Evaluating of loss of function variants (PVS1 workflow)

NMD, nonsense-mediated decay; LOF, loss of function.

This diagram has been modified for the specific purpose of the Japanese inherited retinal
dystrophy variant interpretation (J-IRD-V1) guidelines, taking into account the previous
publication as a foundation.

Abou Tayoun AN, Pesaran T, DiStefano MT, et al. Recommendations for interpreting the
loss of function PVS1 ACMG/AMP variant criterion. Hum Mutat 2018;39:1517-1524.

Modified for the purpose.
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Table 1. Summary of categories and criteria

10

Categories

PVS1

PS1

PS2

PS3

PS4

PM1

PM2

PM3

PM4

PM5

Criteria

Null variant (nonsense, frameshift, canonical +1 or 2 splice sites, initiation codon, single or multiexon
deletion) in a gene where loss of function (LOF) is a known mechanism of disease.

Same amino acid change as a previously established pathogenic variant regardless of nucleotide change.

De novo (both maternity and paternity confirmed) in a patient with the disease and no family history.

Well-established in vitro or in vivo functional studies supportive of a damaging effect on the gene or gene
product.

The prevalence of the variant in affected individuals is significantly increased compared with the prevalence
in controls.

Located in a mutational hot spot and/or critical and well-established functional domain (e.g., active site of an
enzyme) without benign variation.

Absent from controls (or at extremely low frequency if recessive) in Exome Sequencing Project, 1000
Genomes Project, or Exome Aggregation Consortium.

For recessive disorders, detected in trans with a pathogenic variant

Protein length changes as a result of in-frame deletions/insertions in a non-repeat region or stop-loss variants.

Novel missense change at an amino acid residue where a different missense change determined to be
pathogenic has been seen before.
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11

12

13

14

15

16

17

18

19

20

21

22

PM6

PP1

PP2

PP3

PP4

PP5

BAl

BS1

BS2

BS3

BS4

BP1

Assumed de novo, but without confirmation of paternity and maternity.

Co-segregation with disease in multiple affected family members in a gene definitively known to cause the
disease.

Missense variant in a gene that has a low rate of benign missense variation and in which missens variant is a
common mechanism of disease.

Multiple lines of computational evidence support a deleterious effect on the gene or gene product
(conservation, evolutionary, splicing impact, etc.)

Patient’s phenotype or family history is highly specific for a disease with a single genetic etiology.

Reputable source recently reports variant as pathogenic, but the evidence is not available to the laboratory to
perform an independent evaluation.

Allele frequency is >5% in Exome Sequencing Project, 1000 Genomes Project, or Exome Aggregation
Consortium.

Allele frequency is greater than expected for disorder.

Observed in a healthy adult individual for a recessive (homozygous), dominant (heterozygous), or X-linked
(hemizygous) disorder, with full penetrance expected at an early age.

Well-established in vitro or in vivo functional studies show no damaging effect on protein function or
splicing.

Lack of segregation in affected members of a family.

Missense variant in a gene for which primarily truncating variants are known to cause disease.
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23

24

25

26

27

28

BP2

BP3

BP4

BP5

BP6

BP7

Observed in trans with a pathogenic variant for a fully penetrant dominant gene/disorder or observed in cis
with a pathogenic variant in any inheritance pattern.

In-frame deletions/insertions in a repetitive region without a known function.

Multiple lines of computational evidence suggest no impact on gene or gene product (conservation,
evolutionary, splicing impact, etc.)

Variant found in a case with an alternate molecular basis for disease.

Reputable source recently reports variant as benign, but the evidence is not available to the laboratory to
perform an independent evaluation.

A synonymous (silent) variant for which splicing prediction algorithms predict no impact to the splice
consensus sequence nor the creation of a new splice site AND the nucleotide is not highly conserved.

Richards S, Aziz N, Bale S, et al. Standards and guidelines for the interpretation of sequence variants: a joint consensus
recommendation of the American College of Medical Genetics and Genomics and the Association for Molecular Pathology. Genet
Med. May 2015;17(5):405-24. Modified for the purpose.

Each criterion is weighted as very strong (PVS1), strong (PS1-4), moderate (PM1-6), or supporting (PP1-5), and each benign criterion

is weighted as stand-alone (BAL), strong (BS1-4), or supporting (BP1-6).
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Table 2: Criteria for verdict assessment

Pathogenic Criteria
1 Very Strong (PVS1) AND
a >1 Strong (PS1-PS4) OR
b >2 Moderate (PM1-PM6)
c 1 Moderate (PM1-PM6) and 1 Supporting (PP1-PP5)
d >2 Supporting (PP1-PP5)
2 >2 Strong (PS1-PS4)
3 1 Strong (PS1-PS4) AND
a >3 Moderate (PM1-PM6)
b 2 Moderate (PM1-PM6) AND >2 Supporting (PP1-PP5)
c 1 Moderate (PM1-PM6) AND >4 Supporting (PP1-PP5)
Likely Pathogenic Criteria

1 Very Strong (PVS1) AND 1 Moderate (PM1-PM6)

1 Strong (PS1-PS4) AND 1-2 Moderate (PM1-PM6)

1 Strong (PS1-PS4) AND >2 Supporting (PP1-PP5)

>3 Moderate (PM1-PM6) OR

2 Moderate (PM1-PM6) AND >2 Supporting (PP1-PP5)
1 Moderate (PM1-PM6) AND >4 Supporting (PP1-PP5)

Benign

Criteria
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1 Stand-Alone (BA1)
>2 Strong (BS1-BS4)

Likely Benign

1 Strong (BS1-BS4) and 1 Supporting (BP1-BP7)
>2 Supporting (BP1-BP7)

If the other criteria are not met, or if the criteria for pathological and benign are conflicting, the variant is classified as Uncertain
Significance (VUS).

Richards S, Aziz N, Bale S, et al. Standards and guidelines for the interpretation of sequence variants: a joint consensus
recommendation of the American College of Medical Genetics and Genomics and the Association for Molecular Pathology. Genet
Med. May 2015;17(5):405-24. Modified for the purpose.
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Table 3. Specification for genetic sensorineural hearing loss (SNHL)

Categories Contents

PS1, PP3, BS4, BP4, BP5 Establishment of general recommendation rules
PS3, PM1, PM2, PP4, BA1l, BS4, BP2 Detailed settings for gene and disease entity
PVS1, PS2, PM3, PM5, PM6, PP1, BS3 Detailed strength level settings
PS4, BS1, BS2 Detailed settings for genes, disease entity, and strength levels
PM4, BP3, BP7, No changes
PP2, PP5, BP1, BP6 Removed from the criteria

Verdict assessment Modification
Likely pathogenic PVS1 and PM2_Supporting = likely pathogenic
Likely benign BS1 without valid conflicting evidence

Oza AM, DiStefano MT, Hemphill SE, et al. Expert specification of the ACMG/AMP variant interpretation guidelines for genetic
hearing loss. Hum Mutat. Nov 2018;39(11):1593-1613.
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Table 4. Summary of specification for inherited retinal dystrophy in Japan

Categories Specifications/applied rules Comments
PVS1 ClinGen SVI Recommendation For splice site alteration, canonical splice site (+/-2bp)
(PVS1, PVS1 strong/moderate/supporting) is the main indication.
PS1 No change No change

SVI Recommendation for De Novo Criteria (PS2 &
PS2 PMS6) - Version 1.1
(Very strong/strong/moderate/supporting)

Indicated when the phenotype and genotype of the
parents are identified

o ) Mini gene assay and zebrafish model studies showing
Added some identified functional changes as ) .
PS3 phenocopy (strong) or functional characteristics

PS3_moderate.
- (moderate) are applicable.
PS4 No change Ancestry matched cohorts (N>20000) are preferred.

RP1 (amino acid 650-780). CRX cone-rod homeobox

PM1 No change .
protein (39-99) . PRPH2 D2 Loop (123-265)

Allele frequency for recessive diseases<0.00002.

PM2 ) . gnomAD, HGVD, Tommo8.3k JPN
Allele frequency for dominant diseases<0.00001.
PM3 SVI Recommendation for (PM3) - Version 1.1 Pathogenic and likely pathogenic are considered
(moderate) according to the SNHL specification.
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10

11

12

13

14

15

16

17

PM4

PM5

PM6

PP1

PP2

PP3

PP4

PP5

BAl

No change

Likely pathogenic variants or VUS are also included in
the analysis, using a point system of 0.5 supporting 1.0
moderate, assuming 0.5 for 1 VUS and 1.0 for 1
pathogenic variant.

SVI Recommendation for De Novo Criteria (PS2 &
PM6) - Version 1.1
(Very strong/strong/moderate/supporting)
Application of SNHL point system
(Strong/moderate/supporting)

Removal

REVEL scores > 0.7 or damaging splice sight
alteration predicted by software.

Modified (definitions for particular genes)

Modified (suggestions for reliable resources)

Allele frequency for recessive diseases>0.01
Allele frequency for dominant diseases>0.0003.

220

Exon that deletes the entire Exon falls under the PVS1
category and is therefore not applicable.

Partially modified. Higher conservation should be
considered.

Indicated when the phenotype and genotype of the
parents are identified.

Indicated when phenotype and genotype are identified

Removed due to variable gene size, etc.

REVEL, MaxEntScan, Human Splice Finder, Splicing
Al.

SAG/GRK1, CYP4V2, NR2E3/NRL.

Peer-reviewed publications, ClinVAR minor (criterion
provided).
gnomAD, HGVD, Tommo8.3k JPN. Variants for
which sufficient evidence has been established for
other items may be excluded




18

19

20

21

22

23

24

25

26

27

BS1

BS2

BS3

BS4

BP1

BP2

BP3

BP4

BPS

BP6

Allele frequency for recessive diseases 0.001< <0.01
Allele frequency for dominant diseases 0.0006<
<0.0003

SVI Recommendation for (PM3) - Version 1.1
(moderate)

No change

Application of SNHL point system
(Strong/moderate/supporting)

Removal
No change

No change

REVEL scores < 0.15 or no damaging splice sight
alteration predicted by software

No change

No change

gnomAD, HGVD, Tommo8.3k JPN. Variants for
which sufficient evidence has been established for
other items may be excluded
Pathogenic and likely pathogenic are considered
according to the SNHL specification. Not indicated for
adult-onset retinal dystrophies such as RP.
Indicated when phenotype and genotype are identified.
Not indicated for adult-onset retinal dystrophies such
as RP.

REVEL, MaxEntScan, Human Splice Finder, Splicing
Al.

Peer-reviewed publications, ClinVAR minor (criterion
provided).
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Mainly for variants +/- 10bp from exon edge,
28 BP7 No splice sight alteration MaxEntScan, Human Splice Finder, and Splicing Al
are applied.
Sequence Variant Interpretation General Recommendations for Using ACMG/AMP Criteria are provided by Clinical Genome
Resource (ClinGen): https://clinicalgenome.org/working-groups/sequence-variant-interpretation/.
Oza AM, DiStefano MT, Hemphill SE, et al. Expert specification of the ACMG/AMP variant interpretation guidelines for genetic
hearing loss. Hum Mutat. Nov 2018;39(11):1593-1613.

Specifications for SNHL was applied/modified for PS2, PM6, PP1, PP2, PP3, BP1, and BP4.
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Table 5. General recommendations for segregation scoring

Supporting
Likelihood 4:1
LOD Score 0.6
Autosomal dominant threshold 2 affected segregations 5 affected segregations
Autosomal recessive threshold See Table 6 See Table 6

Oza AM, DiStefano MT, Hemphill SE, et al. Expert specification of the ACMG/AMP variant interpretation guidelines for genetic
hearing loss. Hum Mutat 2018;39:1593-1613.

Strande NT, Riggs ER, Buchanan AH, et al. Evaluating the Clinical Validity of Gene-Disease Associations: An Evidence-Based
Framework Developed by the Clinical Genome Resource. Am J Hum Genet. Jun 1 2017;100(6):895-906.
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Table 6. Segregation scoring for autosomal recessive diseases

Unaffected recessive segregations

Affected
segregations

AW | N[O

Oza AM, DiStefano MT, Hemphill SE, et al. Expert specification of the ACMG/AMP variant interpretation guidelines for genetic hearing loss.
Hum Mutat 2018;39:1593-1613.
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Table 7. General recommendations for de novo scoring

Supporting Very Strong
_ Moderate Strong
(PS2_Supporting or (PS2_VeryStrong or
_ (PS2_Moderate or PM6) (PS2 or PM6_Strong)
PM6_Supporting) PM6_VeryStrong)

0.5 points 1.0 points 2.0 points 4.0 points

Oza AM, DiStefano MT, Hemphill SE, et al. Expert specification of the ACMG/AMP variant interpretation guidelines for genetic hearing loss.
Hum Mutat 2018;39:1593-1613.
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Table 8. Phenotypic consistency for de novo scoring

_ _ Points per proband
Phenotypic consistency -
Confirmed de novo Assumed de novo

Phenotype highly specific for gene 2 1
Phenotype consistent with gene but not highly specific 1 0.5
Phenotype consistent with gene 0.5 0.25

but not highly specific and high genetic heterogeneity ' '
Phenotype not consistent with gene 0 0

Oza AM, DiStefano MT, Hemphill SE, et al. Expert specification of the ACMG/AMP variant interpretation guidelines for genetic hearing loss.
Hum Mutat 2018;39:1593-1613.
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Table 9. General recommendations for classification/zygosity of other variant

Supporting Moderate Strong Very Strong
(PM3_Supporting) (PM3) (PM3_Strong) (PM3_VeryStrong)

0.5 points 1.0 points 2.0 points 4.0 points

Oza AM, DiStefano MT, Hemphill SE, et al. Expert specification of the ACMG/AMP variant interpretation guidelines for genetic hearing loss.
Hum Mutat 2018;39:1593-1613.
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Table 10. Classification/zygosity of other variant for scoring

Points per proband

Classification/zygosity of other variant

Known in trans Phase unknown
Pathogenic/Likely pathogenic 1 0.5
Homozygous occurrence
0.5 NA

(Max points from homozygotes=1.0)

Rare uncertain significance variant on other allele, or
homozygous occurrence due to consanguinity, 0.25 NA
(max point=0.5)

Oza AM, DiStefano MT, Hemphill SE, et al. Expert specification of the ACMG/AMP variant interpretation guidelines for genetic hearing loss.
Hum Mutat 2018;39:1593-1613.
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1 HEAKRIEH

1.1 ARDEMHRRU—4A

HRd
VI A —F T
LR, ARbhEGLHET D,

EFR—#4& ¥ (International Nonproprietary Name)

voretigene neparvovec

— &2 5
RLFH L RIULARRY

1.2 #heE, FHEXII1ERE

[%hee, DA STMERE]

M7 LU RPEGS BG4 RIC L 2 BEMHEMIES A ha 7 ¢ —

<%hee, R ZIIMERRICEET S FodEE>
(V)EEFHIMAIZ LV RPE6S MO 7 LAMEDIE RN SN BE IR T 52 L,
() O 2R LY o AR A T 5 2 E AR SN BE IR ETH 2 L,

1.3 RERUVHABXIIERAE

U R OV B3 7]

WE, 1L5X101M Ry Z—74 7 A (vg) 10.3mL Z&ROME FICHEER 535, FIR~OMEE T
B, BWREMBTHEET S, 6 HUEHTHZ &, R—R~ORLOFHEEIZILRN
i

<HEKR O &AIE R IFECEE T 8 EodE >

AFDHOTYRA2 NI BERURPESS 2 VNI EICHT IRBEREOYRVBEREZENE LK

mESRROTL F=Vyny (XEREAEDNEITRERTOC F) OELHE

(1) v F=vyry (IRFHEDORIEREAT v A F) O&5BMHTI L OA M OR G,
BYYEDO AL MR L, BYUELRD b HE TR GLHIL, EELTHL T L F=Y
2 R ORORE%21T9 Z &,

@QAMZ LIRBIZEET D 3HAIND, FTRESEFBICSL F=ynrofb5217H5 &, 2IRA
OFT L R=yarOEGRBITIIREO T L =y v U E G5 LECA T Vo — e, LR
BHOZ L R=y o rORERET LTV RWEEIE, 2IREOY Vv F=yrnrofb5A 7Y
2—VEBRET D,
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#x T R=rar o5k

RGBSR | B53AMMAD3H | FL F=Yry Imglkg/H (5 40mg/H)
il
4 B K5 R | 7V R=Y 1 Imglkg/H (HK 40mg/H)
X))
Z 0% 5 A 7L F=>n> 05mgkg/H (kK 20mg/H)
Z0#%, 1 BBXIC | 7L F=Y 1> 05mglkg/lEH (&K 20mg/H)
5 HiA#G (1, 3,
5 A HIZ#H)

AGORERUVBETESFIR
(3) AL G- A A FEAARIR C 105 AR5 2 &0 ARdOFHR, MIE M5 I mENIC
1To& LI, UTORICEETAZ L, £/, LR TO—EOFNEL O
DB OFHNL, MR EE MR T v =a T VSRR 2 L, (([IPBTIERD
HRHIEE] OESM)
1) BRE S A7 BIA R OV AR & SIS AR, FRERLL, MRS 4 BERIDANIC B S
ESETT DI & MR U7 BA R O A A TIRIX RS L2 b,
2) FINANCHEE S ThD, HoRmmBrarrv, fEIR, AR L ORI AR R AT iR 3 %
BESTLHZ L,
3) HEHNIAMODKRELMER L, KHRWE, WY XROEANRRD LNHEITIE, A
G LW &,
4) HFREZGIBR L7212, Rna&ET 2, KX EFE 7 —7— b= 7T
HOLE S 2mm LU EBEN LB ISR G35 Z ENEE LU,
5) M N7 L7 (bleb) MBI INDETARMLEZDP S VDETORE L, TOHHIT T
At 0.3mL Z[FERICKR G T 5 2 &,
6) I XE HITIEMIZ IR O Z &,
7) FIREZRFR O APEAML T 24 R 2§23 2 K 5 BEITRE T 2 &,
@) ERBOARLOIRE, A TNAROEGEREFESE, BYEREED & LT, FEREEO
FIEIZHE > TEESZITV, @WYUNCHEET 2 2 &,

2 KM S EERBFE
ASE, 1IE% hRPE6S # L /X7 B 2B+ 58 In A28 AT L8 FRFEZHIE LA v
AR B —Tohb, ANiTIX, 1IE% 7 hRPEGS Bin & 5T HiEMRIA L LT AAV2 B I
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TWb, AAV2 1L, 7SLARTAALARHIE L, =o_Xa—FZE7- 720 ERK 26 nm OF _+H
R Y A A& %~ LRSI DNA (sSDNA) 7 A VAT, JREMENR R, U A L ARFHIZ I~V
IR= T A IV AR T,

KiblL 2 DOpsy, T70b5H 3874 X7 LAF K (nt) @ ssDNA 7 AR ONENE BT D
AAV2 U A NVA T RTHEL S LD, DNA 7 M, 4 M A Tr oA LA (CMV) =
v —Fa— N T HEEMEEER Tty N, EIC=U FY B 77 F 2 (CBA) BIETDT
OE—H—, F 1T RRNOHE 1A barinbesd CRA Bs 1 HKELS| TR S
Do ZDONAT Yy REEREIT L A2 FO Tl hRPEES & 2 /X7 B & a— RT 5EFI LT &~
R AIVE R Y T T = UAkEES] (bGH polyA) AL, &7/ ABSIOmEZ AAV2 Rl
PR EST (ITR) AFELE STV 5,

A Z MBI T Ee 595 2 LIC LY, RPE MIIICIER 72 hRPEES & >/ 7 HZ =1 — R4 H 1]
M7 A% U REEEE (cDNA) BB FEAIN GBIaFRFRIE) , SR 72 AREET 2,
B, BASNEEEBFERAERIIHAATRT, HROBENICZE Y —AL LTHES,

3 G PR Bl AR

BRAGRER ORE R 1T, ™7 L/LE RPE6S Mx 28R K DB 2 e 7 ¢ — (IRD) &
Faxtgrl L8 1N FHRERCH 5 301 55k L O A11301 #RER D A 20 & OV eSS % B0
L7, F£72, W7 LLPE RPEGS BIE FARICE S IRD BE ARG L LI2F I R TH 5 101 3K
B KON 102 sABR O RMERE R O E 2 R LT,

3.1 HERTHA

3.1.1 301 EEk

7 LUk RPEBS M 125 JIZ K 5 IRD [ Z X 5RIT, AR5 DA 2k K OV A % 3l L 7=,
FEMERE, T o MMl HIREEXEE, BN AHRBR TH D, BTSSR & I AREX
ERREEIC 2: 1 0TI X Ak Lz, MARICE O MF TN HBREIIE, R
(1.5 x 10" vg/300 pL) % MiARICERACHERE G- Lz (e 5-fkE - 6~18 H) . XIFRERICEID
T BRI, AR CLUFEMBIZE LIk, 7 e 24— —L, K (1.5x 10" vg/300 pL)
Z MRS BRI T h- L (G-I - 6~18 H) .

A2 M N B G SR L, MERGRICEN 7+ —7 v 7ICBiTL, #5% 15 4
EFTT7A—T v 7T HI L L L (Figure 3-1) .

AR T, LA AREITHIBEEC 2 : 1O TT v F MbEniz (AR 214, <HRRE
10 4) . &#5E (N=31) OFE4FER (SD) 1% 15.1 (10.9) &%, “FlodfiE (FEpH) 1% 11
(4~44) B TH-oTo, MABETITRIICHIE Lz 1 A %2R 20 4 OWIRICA S 2SR T 5 <
iz, XHRBECIT RN A P I L7 14 2 BR< 94D AR IC/ m A4 —"—1L, [
MRICA S DS T3 - S iv7e, KEBH RS ORFOT —% 1y N4 7K RT, Original /7t ARE
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D 2 IRE O F#R5)0 bk 84 (Year 8B) £ C, M Jr ABED 2 iR H O N5
Kk 74 (Year 7B") £ TOT—Z N &b,

Figure 3-1 301 RERDAERT V1 > DBIRE

Study 301 | Study 301 clinical study report | Study 301 clinical study report addendum 2021

First eye Second
It i injected eye Follow-up
g ;n;e;;;n n =20} assessments Follow-up assessments (ongaoing for 15 years after treatment)
' ‘ foreneyear
3 B 180

( First eye Second

injected 2ye Follow-up assessments

[.Cf:m% Follow-up ssse;sr:g;lts for one year in =9} inj i {ongaing for 15 years after
: / TEE 11 g in 0.3 mL per ey trestrment)
& bo 18 days between injeclions

i “Study 3027

" ——

Randomizetion(2:1)

L

Study 301 elinical study report addendum 2016
Study 301 clinical study report addendum 2021

Study 301/302 [ Study 301 clnical stucy report_|

B First eye Second
Crriginal injected ey Follow-up
Intervention n = 20) injected assessments Faollow-up sssessments (ongoing for 15 years after freatment)
n=20) TETT R Od sl e ey for one year
%0 18 days betwoen |
First aye Second h
Caonfrol L, injectad gye Follow-up asseszments
Intervention (n=8) injected [{omgaing for 15 years sfter
e
{8 1e 18 days batwesn injections

| “Study 302"

&

301 GBR CHRIFRBEIC 7 v & MMES TR E N 7 u A4 — "—Li2tk, TR ARE OfBE ORI %2 1302 38k &
R L7,

AN T 45 514 DA S B V22 M O R BRAE & M RE O ORI, ARB4 & T301/302 3R SR LTz,

Vg = vector genomes

TORETH, visit KO EHEORLELL N TR L,
Visit OFFC -
B: 2RH OARMLF 5% OIS, 728 21E, Year1BIE, 2R H OARMLMEREE TG0 5 1 H%
EEWwT 5,
. CRRBEDOR—RA T A U EEAE LIZRER, 728 20E, Year 1C X, X—A T A Vb 14
?&%Eﬁ%@“éo

BEREOFRG
301 #BRD Year 1B/IC £ T

o JEARE : 301BR THAREIC T v ¥ DML ST 9kBRE
o XFHREE : 301 BABR TRIBELEIC T X MM S TR,

301/302 7R
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e Original /M ARE : 301 B CAAREIZ 7 v 7 MM S 7988 %, 301/302 3Bk Tid [Original
IABE] LR L,

o IR I ARE 301 BB TRIFRBEIC 7 v ¥ MM SN TG N 7 v A A — = L7217,
[XHRR I ARE) ERFE LT, £, KETIE, *HR M AREORBRIIN A 302 35k & FEFR
L7,

FRIREHE
e CLIA (Clinical Laboratory Improvement Amendments) R EMRAREETIC LV & inFH2
W23 SEfi < 4v, W7 L/LPE RPEES AT A SRIC K 5 L— VLERERNE (LCA) L2k
SN BE
o 3L EDBH
o IEEBIEARIIA 20/60 Aq (EHR) , i llde A Y 7% — CUIHYST D H D) THIE
U724 AW T ORRIC BT 20 FEAR  (HHR) 12549 5 B
o OCT XIFREMEZEDOIHMZEMNIECLY, UFOWTINTER SN 7T
EAIR R S 7o B
o HMANORIEE A OCT T 100 um
o HMBEBICI CEM T OREIED WA 3 JLEEEELL L% FT 5
o lllde A V7 H— (UIFHLETLHHD) IZLHHET, FEHMD 30 ELINOHEE )
FRFEL TS
e  MLMT (Multi-luminance Mobility Test) A7l rlaE7e 8 GHliTREOERITILLTO L B
D)
o A7 —=VZ7KHI MLMT %3 L, 400 Lux DL FOEEET, Accuracy score 23 1 LA
TTChHoTzHFE
o AJU—=VZJFED 1Lux ® MLMT |Z 1 £ %, Pass TX 7ehno B

F A FMEEE

o  FHFAMIER : Year 1B/C D[R MLMT 2 27 DR— 2T A L DS

e FST (Full-field stimulus test) ~ (FIAR ), HHAE : AEE) DORX—XF A b DOV
fb&

o M) (MIREE)) OR—=R2F A4 b0 EZ2 vE (Off-chart #71(2xt L, Holladay A
r—Jb, Lange A% —/ V% TR

o ¥y (MY ON—RTA inbOYEZE LR (Goldmann fRLEFFHCHIE L 7= EhioH
2, Humphrey B Z8){REFFHCHIE L 72 #AOH5LER)
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3.1.2 A11301 A8

W7 LM RPEBS AR T A RIC K D IRD 2 AT 2 AARNEE ZXIRIT, ARihOARNEM OV 4
PR FEAM U 72 3R, BB, EANE N R TH 5, BEEMOME SN IoHBRE IS, K

(1.5 x 10" vg/300 uL) % MiHRICERAICHEIE FHe 5 L7 (5 MIFE - 6~18 H) . Ao A%
WEE L, FEMATREMEEZEE 2R E S 14 (K 44) L, RBWIMIT 5 FHE L

(Figure 3-2) .

AGBHGERFORHT T —F By A TERRT, BEkSh 4 A 2B ORISR SR T 55 &
iz, 44 CONVE)EE (SD) 1% 31.3 (20.69) ik, FlndHJfElX 33.0 5% T, 10 KA 244, 40
KRB 24 Tholz, EHBREN 2IRAOMIETHE G225 144F% (Year 1B") OFFiZ5E T L, 7K
RIFFHREORH T — 2 1 PATHNT, 44 RENRBAkGT Th o 72,

Figure 3-2 A11301 RERDARRT YA > OBEE

IN=25 1/ RERHD|  Day AR 2EEDE4OBA~Day 0B 5 4%

Day 0~Day 12 (+6
£ 90 B 2598/ ay 0~Day 12 (+6 H)

v $
JLEZVOUoiRsE 1BEDEE0 3 B
MoBREL, 2EEDEED 8 QiEF Tk

TRETIE, Vit OEFLAELLF TR L,
Visit DI
o A:1IRHDOAKSBYE% DS
e B:2RAOAMBEEHOIN, 728 21F, Year 1B X, 2MRH OASMMEB FEE1 S 1E%
EEWT S,

FRREH
o 7 L/LIE RPE6S Bn T-ARIC XD IRD 29 2 HANEFE, RPE6S ER TARDSy
FEARBENL, EN ORI 2RE L7oMARE THER L2 T i3 5720,
o ALl EDREFE,
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o A (WHR) 2% 20/60 A, i lde A Y 7 ¥ — L Z ST 5O THIE LM
B (MWIR) 7AW TN ORBRIC I T 20 BERTE O B4,

o OCT WIIIREBRASEDIMZEY HIEIC L > T, +oR/EFmBmiar R s ns 8,
U T OWNTNNORM AT S 2T UT e 7220,
o OCT THIE SN 7= OMEEIE )Y 100 um %8 2 %
o BMITICR W TEM UTORLEMO RO HEEA 3 HLEm M FEFT 5
o lllde A V7 X — LI NUTHYETEHOTHIE L7z, B A D 30 ELINOEIFH

2y

FLAMEOFMIER

o  EEEFHIlIEH : FST (MR, #HEE : AL ON—RAT A Vinb OV E R

o MEF (HIRFE)) OR—RT A b OFEE L
e Goldmann fiLEF 5+ CTHIE L 7= BAUHEEF « 24 AR OB FHESC (B : 11de, Vde)
e Humphrey H B #LEF 3 CHIE U722 80EHEF « OB REE, HBERE

o W) (MRRFE)) DR—=RT A LinhOYEE N
e Off-chart # /1 DOHEHE % Lange A7 — /L Cilfli (BRAF ¥ — b B KD LT %

BT X R RERE TCIX, Off-chart #i 2 IE L7z, )

3.1.3 101 &ER

7 L Lk RPEBS IR 122 RIZ K 5 IRD & 2 X51T, AR DL R OB M2 7l L7z,
e, MEaAR— NERE, B IHRRTH S,

WD R S - S, JRA, ERSRENEW S O FIRICA M Z I N &5 L-, 3 H&
(KA aAR— b : 1.5%x10°vg/150 uL, FHE =R — b @ 48 x100vg/150 uL, K OE A& 2k
— b :15x10"vg/B00puL) oA —hEFREL, KAEaFA— b2 OHBEEZMAEANT
(Figure 3-3) .

1013 IR S nT- 124 (BRHE =R — 34, THEaR— 64, sHEaR— K34)
R ORI MR MG Sz, 2BFE (N=12) P4 E (SD) X 208 (11.2)
Wk, EEROHYLE (FEPH) 1X 195 (8~44) W ThHoTo, 2014FEDT—F By NA TS T 124
114 (91.7%) RBRAESET L7z, 14 (CH-13) 1%, 102 iBr~D &Gk I A g & 1l <,
101 RN SEM 7 +v—7T v 7ICBITL, ARHERRORFIOT —% 1y N4 7R CTREH
T —7 v T EfEHR Th o7z,

Figure 3-3 101 ERER, 102 RERDARERT YA > OB
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Stlld_‘,‘ 1§> ESF:"DW'”ﬁE> StUdY 1>> Follow-up sssessments (ongeoing for 15 years after treatment) >
Flrsl injection [worse eys) Se-mnd injection after maore than one yesr (contralateral eye)
High (1.5E11 vpin 0.3 mlL) (n = 1.5E11 vgin 0.3 ml (n =11} | [ Study 102 clinical study report addendum 2021 |
Medium {4.8E10 wg in 0.15 mlL) (n = &) | Study 101 clinical study report |
Low (1.5E10vgin 0.15 mL) (n=3)

| Study 102 clinical study report |

Vg = vector genomes

FHERIRESE
o LCA LZWr S 7o sl AT/,
o CLIAFREMAMEIC LV 7 FBISFRIZIKIS i S 41, W7 L /LM RPE6S s F- 25 5
IZ& % LCA L2 s B%,
o IR T GRFOERD 8 L LD B,
o BRERER DTN 20/160 LA T SITHLEF 23 20 At D B

FoAMEOFMIRA
o LEEFHMIEE : AWMED FEEHMHIE B OBEIT R,

314 102 B
101 3R 2 58 T L7277 L LE RPEES s FARIC L 5 IRD EZXRIC, RibDOLEMEKD
DRMEZRHE L7, Hiee, e, 2 1 HERBRTH D,

TFEPED RS S VTR IS, 101 3B TAHRBE G OXHMAIRIZASL (1.5 x 101 vg/300 pL) % e
THE L7, 10238BRICSIN L2 gE X, REBRGRICEN 7 +n—7 v 78T L7z (Figure
33) .

101 BRERICBER SN2 124D H b, T XTOMMBIEHELT- Lz 11 453 102 BRI Ek S
-, B (N=11) OFH4ER (SD) 1% 22.8 (10.28) %, ‘ElrodJufE (FiFH) 1T 23.0
(11~46) WK CTh o7c, BHERE D 101 R TR G- ORMUIIRIC A M 2 MK TG-Sz, Year
1ﬁ5f11% PENRERAKG T Th o7, ABHFEREROENOT — X v NATRRT, 102
RERIC A SN LA 2 ETed 1240, R rn—7 v 7 &kt Th o7,

FRBRREE
o 101 5B TAGh & HIRICHEIE TG s e B,
o WABKEAULTH D,
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o OCT XIZHREHA S O IR B STIEIC 101 5Bk TAUL & R G- O HAMRIZLL N 0
WTNNTER SN D+ V;ékffﬁlﬂ%frﬁﬂ% RSB
o TRAREOMMEIE S 100 pm
o BMITICR W TEM UTOBRLEMO WA 3 HLEm M FERFET 5
o [EMLAD 50 ELUNOHRIFNEF L TWD

FoAMEOFMIRA
o LEEFHMIEE : ARWMED FEEHMIE B OBIEIL R,

3.2 BatE
3.2.1 301HE

iR MLMT 227 DAR—RX 54 UMb DFEHELLE
e Year 1B/C (FEFMEHE, 301 REHR)

Year 1B/C TOE MLMT A2 7 DR—RZF A b OWEHELE (SD) X, St ARE (n=21)
T1.8 (1.1) , xFEE (n=10) TO0.2 (1.0) Thoto, FHEEOREN = ( ABE — X HEHE)
1£1.6 (95%CI : 0.72, 2.41) Tk, HHTHERZENHO L/ (p=0.001, permutation test)
ICABETIE, XTERBEL L T MLMT 2 a7 ¥ T L6 tE L, BRMICERODH EL S
2 HIDH MLMT 227 1 (REE L~ T LERE) % kR,

o BRERIR—ATA VPLEABHRERADORKFOT —F Uy M4 7% T (301/302 FABR)

Year 1B (28T 5 W MLMT 2 27 O GRI~N—Z 7 4 b O k& (SD) 1% Original
SrABE (n=20) T19 (1.0) , X/ MWMARE (n=9) T21 (16) THV, MffEL bITHGHTN
— AT A LB UTCRE T MLMT 227 239 2 (REE L0 T 2 Bef) 3 (86%) L7z, W
BEL~ULT 2 B OUEET, BEAFICRW TEE S S AREOREOHR T, BFEBIHPMILL
TBEITED LD LamRd, L&, KEOBRADIRSBRIANRIT LA 7 0 AL
DPEE: & Vo TR OB L ~L (50 Lux) 25, KM ORIMNEEEIGE & o 7 I O B
Loyl (4Lux) OBRETFT~NEEBSPBL L TBEITE DX )ICRD BN,

MLMT A =271, Original JM AR & %I ABE & S ISR T ¢ 5-% O Day 30B CTi# L,
AGRHFERE ORI OT —H B v b A 7R T, Original " AREIE Year6B £ C, &R M AR
Year 5B £ TR OFHfE 358 Havlz (Figure 3-4)
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Figure 3-4 MR MLMT X 37 O#F (301/302 &XBR, mITT)
MLMT Score
6 - E E E ‘,,.-----l-----.
5 i
g !
it 1
= 4 ,
5 } '
5 N e
& ~ .-
BL %,
2 -
T T T T | — T T T T T T T
BL D90 Y1 XD90 XY1/Y2 XY3/Y4 XY5/Y6
D30 D180 XD30 XD180 XY2/Y3 XY4/YS5
Study visit
Group: B Control/Intervention @ Original Intervention

MLMT Change score from BL

4

3
2
5]
@
5 2
=]
[
=
o
ERR
7]
=
A

0-

-1

T T T T | T T T T T T T
BL D90 Yl XD90 XY1/Y2 XY3/Y4 XY5/'Y6
D30 D180 XD30 XDI180 XY2/Y3 XY4/Y5
Study visit
Group: B Control/Intervention @ Original Intervention

Source : 5.3.5.1-1-301 %% CSR ad-Figure 14.2.1.2.5

BL = baseline; D = Day; mITT = modified intent to treat; SE = standard error; X = crossover; Y = year.

Note : Data presented as mean + SE. Figure presents only timepoints where at least 80% of mITT subjects in either treatment
group have observations. For Control/Intervention, the change is relative to injection baseline after Year 1. In the
Control/Intervention group in Years XY3, XY4, and XY5, there was no variability (+ SE) in the mean bilateral Lux score
because all subjects with data had the same score (bilateral Lux score = 6) in those years.
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W 0 ARE, @ : Original / ARE

FST (RIRTFEH, BER) ODR—XSAUNcDTEHELRE

e Year 1B/C (BIRFHEEE, 301 FH)

Year 1B/C TP FST (HEWK) ORX—R T A »inbOEZE g (SE) X, MARE (n=19) T
—-2.08 (0.29) logio(cd.s/m?), XIFEEE (n=9) T 0.04 (0.44) logwo(cd.s/m?)ToH -7, FHELE
ORERIZE (I ARE — 6 BEE) 13-2.11 (95%CI : —3.19, —1.04) logio(cd.s/m?)TH v, HEETHE
7R 7ENERY Bz (p<0.001, repeated measures model)

o BEMR—ZZIA UPLEABRFERROEHOT—F Iy FAT7ET (301/302 3HER)

Year 1B T FST (MR Y) OFGRIN—R T A 2 inD OYHEZELE (SD) 1X, Original /r A
B (n=19) T-2.10 (1.58) logio(cd.s/m?), >t ARE (n=9) T-2.86 (1.49) logio(cd.s/m?)
Tholz, ML bARMME FiG% O FST OZ{bIL 2logu B TH Y, MEEEKROSLEED 100
U btokELZ R L, £72, BHEBEEITE LEBEOESHOFKHIAN L &5 0.3 logo(cd.s/m?)

(Klein and Birch 2009, Bittner et al. 2014) , K OMEKRMIZEW D H % B [1 logio(cd.s/m?)]

(Russell etal. 2017) # K& < k- 7z,

FST O GHIN—ZF A b O EALEOHERIL, WL IR EHIN—ZT A 0 b
Day30B TR & < (FE) L, FBHEREOEFOT —X B v b A 7T, Original /i A
REIT Year 6B £ C, xR I ABEIL Year 5B F TR O3 iR 7= (Figure 3-5)
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Figure 3-5 FST (MEREY) D (301/302 HE, mITT, BER)

FST [logio(cd.s/m?)]
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T T T T T T T T T T T T T
BL D90 Y1 XD90 XY1/Y2 XY3/Y4 XY5/Y6
D30 D180 XD30 XD180 XY2/Y3 XY4/Y5

Study visit

Group: B Control/Intervention: white light @ Original Intervention: white light
p g g g

FST change from BL
1 —

(=]
|
I
e
H
-

S
= 1
L-F] '
- \
=3 \
E S \
=] '
—
/m
g
& 27
[
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=
<
=
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-4 -]

T T T T — T T T T T T T
BL D90 Y1 XD90 XYYz XY3/Y4 XY5/Y6
D30 D180 XD30 XD180 XY2/Y3 XY4/'Y5
Study visit

up: ‘ontrol/Intervention: white ligh riginal Intervention: white ligh
Group B Control/Int 1 hite light @ Orniginal Int t hite light

Source : 5.3.5.1-1-301 #%% CSR ad-Figure 14.2.2.2.1
BL = baseline; cd.s/m? = candela second per meter squared; D = day; FST = Full-field light sensitivity threshold;
mITT = modified intent to treat; SE = standard error; X = crossover; Y = year.

Note : Data presented as mean + SE. Figure presents only timepoints where at least 80% of mITT subjects in either treatment
group have observations. For Control/Intervention, the change is relative to injection baseline after Year 1.
W R ARE, @ : Original /1 AR
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#h (ARFEH) OR—XS5M4 UHhbDFEHELLE
e Year 1B/C (BIWRFHEERA, 301 7ER)

Year 1B/C O 7/) (Holladay A 77—/V) D_X—R T A D OB BEOREMZ (I AR -
HERE) 13-0.16 (95%CI : —0.41, 0.08) logMAR TH Vv, BER CTHEZIZIA LI -T2 (p:O.l7,
repeated measures model) , L7 L7Z2235, MARETIIRIRERICHE~AE 1T ¥ — H T 8 SUFITH Y
TOUEDEN BT,

Lange A7 — /L CaHli L7234 D Year 1BIC DIEIIDR—R T A 236 OV B O RER] 2

(- ABE — kIHREE) 12-0.16 (-0.31, -0.01) logMAR T - 7= (nominal p=0.035, repeated
measures model) .

o BERIN—ZATAUVPLABHERRORFOT—F Uy b4 7% T (301/302 3BX)

277 (Holladay A7 —/V) OFHHIN—AT A b OEHELE (SD) OHERIL, Original

ST ANBETIE, Ad %%H%T&ﬁﬁé@ Day 30B 7 b n 7 H 41, i3 Year 6B £ THife L7z, 723,
Year 4B JU" Year 5B Tl —itEDEALR A STz, T, AHEFS (REIERIEE K O BERHE
SE) ICR VAP EL LT 24 (IA52, CH-25) OFSRBEELIZbDLEEZ bz, KR
ABETIE, Original Jr ABf & L TARMMEEE N 5% O 1ogMAR OZALIZ/NE Do 7Ry, 50
R—R T A L Year 5B £ TRERICEE (8)) L7 (Figure 10-1) .

Lange A7 —/ L Calffi L7=%5 %1%, Holladay A7 — L Calflli L7=fE 5 & e, 2RAIZ RO
M%7~ Lz, BEBNCIE, Original it ABETO Year4B (Y4) VIO 71D ZE X Holladay A 77— /L
TR L7 A5 R L v /& 2o 7= (Figure 10-2)

Goldmann fREEF CHIE L -BIMRE (MERFH)
e Year 1B/C (ZDMOFMEE, 301 RER)

Year 1B/C T? lllde ZHHE L LTz 24 BARDOBFEI D= F A b DK E (SD)
OREMIZE (P ABE — XFBBRE) 1% 378.7 (95%CI : 1455, 612.0) T& - 7= (nominal p = 0.006,
Wilcoxon rank-sum test) .

o BRERIN—ZAIAUIPOEABHFERAOEFTOT—F Iy bA7ET (301/302 HER)

l4e ZARKE L L7z 24 B OGFHESNE, Original M AREL O HE/Ir ABEO W % 57X
— A7 A 6 Day30B I K& <N () L, £, Original /T AREIZ Year6B £ T, Xt
S I ABET Year 5B F THEREER ORGSR H vz, AR5 OMIE T 5512 X 0 MO RS M
RO IMA R S 7= (Figure 10-3)

Humphrey BEIREFE THIE L -FH0NARE (MERFEY)

e Year 1B/C (ZDOMOFMHEE, 301 3E)
Year 1B/C TOHLEKEDR—Z T A 926 OFEE(E (SD) OREEZE (I ARE — <)
12 0.04 (95%CI : -7.1, 7.2) dB T& 7= (nominal p=0.18, Wilcoxon rank-sum test) .
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Year 1B/C TOWEBEREDN—A T A vt OV v (SD) OREMIZE (i ABE — xtHEE)
1£7.9 (95%CI : 35, 12.2) dB T -7z (nominal p<0.001, Wilcoxon rank-sum test) .

o BEAN—ZAFTAVPOLEBHEFRRORHOT —F Iy FAT7ET (301/302 k)

LRI, KD EE SN 2RE T Year 1B £ THEMRICSE (BN L, 0%
Original /1 ABf1d Year 6B £ T, %fH& I AREIX Year 5B £ CHEaffER: T /= (Figure 10-4)

HPERMEIE, Original AR, X/ N ABEONTN b EGRTR—ZF 1 )5 Day 30B IZK
TN () L, ARHGERERORITOT —X B v A 7EEEC, Original /W ABEIT Year 6B
£T, kI AR Year 5B £ TR DR 7O Havic (Figure 10-5)

301/302 #BRD Year 1B Tix, HEGATN—R T A & HAEBEBME O BE RSB0 78D H AL,
UL ERE OWEITBM CTh o 7o, HADORR & [FERIZ, B0 ORE XS 2/ L 72 F6E
THY, AR FREGIZIY FDERENSE LR WATREMER B 2 bivic, £ 7o BT RIE DR
RnG, HEBEEME ST EBHEREIEE 13380 bR o 7z,

322 Al1301EHER: T—4Hvy b7 RBRBBERORHT—42HY M4+ DH

FST (MERFH, BARE) OR—RS5A4 UHLDFHELLE

R—=R2F A @O FST OF¥E (FiPH) 12-2.599 (-3.85~-1.26) logio(cd.s/m?) TdH - 7=, Year
1B TD FST OX—RAF A b O¥ 8 ke (#iPH) X, —-1.831 (-3.54~-0.56) logio(cd.s/m?)
Th, X—=2A7A4 b (B8 L7 (Figure 3-6)

WERE B ORI, 44 2413 Day 30B 705, 7% 24413 Day 270B 2> HEEN A H i, D
#% Year 1B ¥ CHikf &7z (Figure 3-7)

Year 1B TD FST ODR_X—R T A )b ORI, W OEBRE & EEENE L 7ZBEo L)
DOFIPHN & &35 0.3 logio(cd.s/m?) (Klein and Birch 2009, Bittner et al. 2014) % L[al->7-, F7/-4
£ 2 Z X EEIRBIICER DO H 5 BIETdH 5 1 logo(cd.s/m?) (Russell et al. 2017) % b~ 7=, 4%
24, TOFST DR—Z T A b DAL EIL 2 logo(cd.s/m?) LLETH Y, MK D YRE D 100
Ul EoEE = Lz,
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Figure 3-6 FEMERF R TO FST (MIRFEY) DO#R (A11301 HER, FAS, BEN)

154
204
25
80
354
40
45
5.0

FST testing [Log10{cd.s'm*2)]
for both eyes, M ean (SE)

554

6.0 -

WORETIGEME
MNEFARYOWEC 4 4 4 4 4 4

T T T T T
Basdine Day 30B Day 0B Day 180B Day 270B Year 1B
Andysis Visit

Source : 5.3.5.2-1-A11301 5% CSR-Figure 14.2-1.2

Figure 3-7 WERE & D FST (MARFEY) DR (A11301 BEX, FAS, Bf®)

-1.0
-1.5+
-2.04
-25 _
3.0 e
354 /

-4.0- !
4.5
-5.01
-5.5
-6.0 -

FST testing [Log10{cd.s/nr"2)] for both eyes
AN

T T T T T T
Basdine Day 30B Day 90B Day 180B Day 270B Yexr 1B
Analysis Visit

[ Subject Identifier Patient 1 Fatient 2 Fatient 3 Patientd |

Source : 5.3.5.2-1-A11301 55k CSR-Figure 14.2-1.1

#Ah

NR—=RAF A4 D7 (MIRFEY, Lange A7 — V) OFEHE (#FH) 1L 1.616 (111~
2.15) logMAR Td -7z, Year 1B TOHIIDON—AT A b O R (FiPH) 1%, -0.033
(-0.15~0.17) logMAR T&H 1, FRRIICERD S D ELIZHA LN > T2,
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BBREFE L D Year 1B ETONR—AT A UNEOBLEIE, W OERE T IR % 8
CCT/h&Ehotz (Figure3-8) , 141E_—2 T A CililR & HIZTEFRFTH o723, % 1IRIL Day
30B (2, %52 (RiT Day 180B ([ZH%FIc ks L, Year 1B & CTHEFFS LT,

Figure 3-8 HEBREZLD|RAN (MBTEY) O#ER (A11301 5RBR, FAS, Lange R
—JL)

3.00
2.75 -
2.50
2.25
2,00 — -_ —
1.75 T —

150 T T ——e _

1.00
0.75 |
0.50
0.25
0.00 -

VA (LogMear) for both eyes
|

1 U T T T T
Basdine Day 30B Day 90B Day 180B Day 270B Year 1B
Analysis Visit

Patient1 — — - Patient2 — - - Patient2 —— —— PstiEnt4|

Subject | dentifier

Source : 5.3.5.2-1-A11301 7 CSR-Figure 14.2-3.1
Post-surgical visit data (Day 1A, Day 3A, Day 1B, Day3B, and Day 14B) are not presented in this figure.

Goldmann fREE THIE L -BIMNHRE (MERFE)

N=2F 4O l4e ZHIE L L7z 24 RIROGEHEEROVHME (§PH) 1, 189.5 (0~586) T
BHoT, Year1B TO Illde ZAHIE L L7- 24 IR DAFHER D R— 2 F A )b OB B (§i
PH) 1%, 427.8 (-11~1014) Th o7, HERERITIEX, 2 BIIN—ZX T4 U NEDOEKITRD S
Mg o T3, #%Y 2413 Day 30B 7 bl #EN#Red b, Year1B £ THERF stz (Figure3-9)
2D 9B 141E, Year1BIZIIT HERME (1600) 75, MR & OHE [1200~1400 (I114e)
Chungetal. 2019] & [FIZED L)L E CTHE LT,

N—=2F A O Ve IR & LTz 24 BRSO GFHEH O (FPH) (X 670.0 (38~1318) T
Ho7o, Year 1B TO Ve ZHIE L LT 24 MO AFHER D R—2 T A4 D O bR (#
PH) 1%, 2005 (-18~647) Th-o7-, BHRHERITIE, 1 L4IFX—RATA )5 Year 1B £ TEYL
INTRDIIRDN D T2y, T DM 3 4 TITEM (&%) L7z (Figure 3-10) , 2D 95 H 2 £44F~N— A
TA U OREET 1318 KL 1112 ThH 7o, REOMIE THEEHIZI b DUEERFED i,
Year 1B (23317 5 FEHIE (1364 J1N1759) A& OB [1400~1800 (V4e) , Chungetal.
2019] LAIHDOLNVETHE L, D 14T, N—RAT7 A U ORERTIEFITHROEE (38)
ZR LT3, Year 1B (165) (22 THEIM () L7z,
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Figure 3-9 #ERE Z & ® Goldmann REFET (R : l14e) THRIE LE-BIMREOHERS
(A11301 EAER, FAS)
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Source : 5.3.5.2-1-A11301 ik CSR-Figure 14.2-2.1
Post-surgical visit data (Day 14B) is not presented in this figure.

Figure 3-10 #8E Z & D Goldmann REFET (HRE : Vde) THIEL-BNAFOKER
(A11301 BER, FAS)
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Fatient1 — — — Patient — - — Patienta —— — Patient4 |

Subject | dertifier

Source : 5.3.5.2-1-A11301 5k CSR-Figure 14.2-2.1
Post-surgical visit data (Day 14B) is not presented in this figure.

Humphrey BEIfRE&t THIE L-HNEAH (MIRFED)
NR— 2T A L OFLEREOYLME (&) 1% 7.880 (0.00 ~ 15.15) dB T -7, Year 1B T
DHFDEBEDR—AT A DO E (FH) 1%, 3.734 (-1.29~9.63) dB TH -7z,
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WBRERITIX, 2BEFER—AT A U nBIEE A EEIERD T2, 720 2 4415 Day 30B 7> 58
n (&) L, Year1B £ CTHeFFS 7= (Figure 3-11)

NR—A T A OEPEFEOFHE (FEPE) 13 9.428 (2.16~16.50) dB T#H~7-, Year 1B TD
HEBEEME DR —2 T A 926 OB v E (FEPH) 1%, 0.790 (-2.56~3.50) dB ThH o7z, \T
NOWERE L _X—2 T A UL LB kA LRy~ T7- (Figure 3-12)

Figure 3-11 #EEF Z £ D Humphrey BEIREE TRIE L =D EREE DK
(A11301 5B, FAS)
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Source : 5.3.5.2-1-A11301 #kl#% CSR-Figure 14.2-2.1
Post-surgical visit data (Day 14B) is not presented in this figure.

Figure 3-12 #HERE T & D Humphrey BEIfREFE THIE L -ERRAEOH® (A11301

#ER, FAS)
30 4
= 51 /T
s/ ~ —
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AndysisVsit
| Subject | dertifier Patient! ——— Fafient2 — - — Patienta —— — Patient4 |

Source : 5.3.5.2-1-A11301 ik CSR-Figure 14.2-2.1
Post-surgical visit data (Day 14B) is not presented in this figure.
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3.3 REH

5 N AHEBR TH 5 301/302 3Bk & A11301 iBAClE, YearlBDO W v AV HE TIZRELLI-H
EEGLEK Lz, 0, RMLSMEIHIT 5708, 101/102 3k, K& O 301/302 iR, A
DOHEE G- AR FER S ORFOT — 2 1y NAT7 ETORBERENT — X 7ML=, &
1T, 101/102 3R & Y 301/302 FIRIT B 7 + v —7 v 7 GKREHFER R ORI OT —% J1 > b
A7), Al1301BRIL 14F CRFBHFBRORHT —F Wy NATT =2y A7) OF—F%
B2, EU RMP Version 2.1 OEE /R E SN2 Y A7 ROEEREEN ) A7 %NS T HE
HG A TG L7z,

33.1 301 Bk

LRVERENT R G4 (SAF) 294, (Original St ABE : 2044, %R AP ABE : 944) IZBWT, 4
[E1#% 5-LAFE Year 1B £ T2, AHFFRIIBHEREITHIL LI, R L A7 PTHIAEEFR
X, FE (45%) , HMERBEMGE (38%) , LKL OWEH: (% 34%) , KO%EEL (31%) Tho
7= (Table 3-1) .

Table 3-1 PTRIOESER (2R TREAEES 100LL) ORBEBRERUVREEES
(301/302 ER, #IEES LI Year 1B, SAF)
Infe)zrrl\?elgglon In?e?czzrnotlii)n Total
N =20 N=9 N =29
PT n (%) n (%) n (%)
et 20 (100) 9 (100) 29  (100)
GIEbL 7 (35) 6 (67) 13 (45)
I EREEANE 9 (45) 2 (22) 11 (38)
EN 6 (30) 4 (44) 10  (34)
AR 8 (40) 2 (22) 10  (34)
FEEL 7 (35) 2 (22) 9 (31)
EATIEDS 7 (35) 1 (11) 8 (28)
ik 6 (30) 2 (22) 8 (28)
H PN SFR 6 (30) 1 (1) 7 (24)
IRE b5 4 (20) 1 (11) 5 a7
55t P 2 (10) 2 (22) 4 (14)
Sha] 3 (15) 0 3 (10)
MR A5 ) 0 3 (33) 3 (10)
MM L 2 (10) 1 (11) 3 (10)
LREERIE 2 (10) 1 (11) 3 (10)
iR 3 (15) 0 3 (10)

Source : 5.3.5.1-1-301 5% CSR adam1-Table 14.3.1.2
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WIEI B H-LARE Year 1B % TIZ, JRBREL LB L 0 S oA HEFS L L THEBILEY 3
4 31F) BWE SN, b 3TV TN LRET B THY, LWEEZETHZ L2, #
HAER MR L, £, BETHEEED O LU SN-AEFROBREEGIZEE T 66% T
hotz, M E< AL PT BloFESE, IREEF (14%) , AN, o, KOWEBEZRLL
(% 10%) Th o7,

WIEl$e 5-LABE Year 1B &£ T2, HERAFFRIIEMNT 34 40 8 11, EERLEIER 2
ik, MEEEREE 10F) (oG Sz,

Year 1B/C F TIZIT ARECTHE SRt 10F, BEESAIEN 24013, 1B O35 Fi L
OB U &l S vde, ERIIREE (BMEL ZE) 2L, ERLHBEWERIZ TN
BIIE/R <THK L7z, Year 1B/C LAMEH 72 1T S 7o F40E, xR/ ABRICHE S 47 i
fE (AR, 2HRH) Thotz, 2RA OGNS 27 ARICHLEEREOSR (MERRESE) AH
HE, BEFHEOBES Y LTS, MEEROEAIEEL L, BRI EERGKT
WO B, Year 1B £ TIZHK LA oie, TOHK, Uikf HEHFGUIHEIEL M O WA &b
ST,

728, FILICETEHEEFRORE RO T OREIT o1,

332 Al1301HER; T—4hvy bA 7 RERBERORHT—4H v b4+ 7AH
AEFGIILEHE (44) ([TBL LT, #EEG- LI Year 1B & TIZHE X7z SOC BIDA
EHEGL TRRRRA]  (100%, 440) b £<, RWT TIRFEE] KO THBES] (4% 75%,
34) Tho7- (Table3-2) ,
PT A HFGUT A MEREEMN (44) b2 <, WOTIREEOMER (% 24) Thol,

R EBE D O L SN A ERFRII R o7, BEFEELEES Y LI AE
FLOFBEIAIX 50.0%TH Y, PT BIONFITIRFE (50.0%) Thotz, Eiz, JEMNHIEIERE
2T7uA REEDH Y &l SN oA EFEFZORBEIGIEL 100%TH Y, PT BIOWNERIE A MmEE
HAn (100%) K OMEFL (50.0%) Tod -7z,
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Table 3-2 SOCHIRU PT AINEAEERDREFERERRUREES (AL11301 &
E&®, Year 1B, SAF)

LTW888

SOC N=4
PT n (%)
&t 4 (100)
MR i 3(75.0)
MR I 2 (50.0)
RIA4TA4 1(25.0)

H A 3 (75.0)
(G 2 (50.0)
Ji9R 1 (25.0)

Mg it 1(25.0)
—f% - RHRER X OGS ORE 1(25.0)
FEEN 1(25.0)
BE, PER X OB A HHE 1(25.0)
JE BT AT 1 (25.0)

e IR R A 4 (100)
L EREE N 4 (100)

RIE 5 1(25.0)
Bk RIS L O LR 55 1(25.0)
7 IR 1(25.0)
AFERE L OILRERE 1(25.0)
T Et R REEY 1 (25.0)
BB £ OV TRk RR 1(25.0)
B 1(25.0)

P2 W fg 1(25.0)

Source : 5.3.5.2-1-A11301 5k CSR-Table 14.3.1-1.1

a) Year IB D7 — X _X—2 1 v 7 LIk, F54 R INRENIRERIC AT S,

- A subject with multiple adverse events within a primary system organ class is counted only once in the total row.

- A subject with multiple occurrences of an AE is counted only once in this AE category.

- System organ classes are presented in alphabetical order; preferred terms are sorted within system organ class in descending
frequency of AEs.

- MedDRA Version 25.0 has been used for the reporting of adverse events.

728, Year 1B OF — X _X—2A 1 v 7 LIRIZ, B EAHSEE D F54 M IN ISR 2 5B
INiz, AETHE, FHBOFRLICESETTHHTHK LT,

HELATFERL LT, 1 AICHELAEFESES OPRERRE) 28 S, ASERITRR

Ui, BE5FH, UTENHREIBREAT e A FEOREZ L Sl Sz, KERITEKL LT,
B, HILICEST-AEHROPER T OHRE L2 T,
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333 EHiorn0—7v 7 (RBHEEBLRORNOT—%hy k4 2)

3.3.3.1 101/102 XE&

101/102 FER ClE, 101 RErDT — & Z G ite, REOHNEIE G KGR FERER DR OT — X
Ty AT ETCORBELENET — 4 23l LT,

RV R (SAF) 12 £AITBW T, FIEG-LIRAGEH SR R O OT — 2 71> |k
F7ETICHRE SN, B X AN PT BIAERS GEBEIS 30%LL L) ORIIERE
B OFEBLE G % Table3-3 1277, b KL< AOLNTCHFHGE, fEEfmm, RE, EHHAK, KO
U (% 66.7%) TH YV, WW\THIMERIE, EEHARE, 7 vz F, ROmE (%
50.0%) T -7z,

IRERELE RS » LW SN A EEFRIIHRE I N7, PT Blo#KEFH EB#ESD Y
EHIBT SN B ERELRIL, MAETM (66.7%, 8 £4) kB %<, WWWTHWRE (33.3%, 4 4) ,
£ AR (25.0%, 34) Thoi-,

HEDAEFZIIS4 6 4 (IRE LA, TEEYT, SRR, SERE, KBIWE ) @®E
STce WTFNOFES IR UIHR G- Fi L O L LSz, WInoHES b AR
72 YHK LTz (Table 3-4) .

728, HILICES>TEAEFZOWRE RO T OHREIT R oT,

Table 3-3 PTRHIOEETER (REBE 30%LUL) ORBFEREMRRUVRREE
(101102 #E&, R#72+P0—7 v 7, SAF)

LTW888

N=12

PT n (%)
&t 12 (100)
il MBE 7 1. 8 (66.7)
T 8 (66.7)
FmRsE % 8 (66.7)
GIEbL 8 (66.7)
1 BREEAE 6 (50.0)
A PR JRK 6 (50.0)
A 7N 6 (50.0)
iR 6 (50.0)
Sl 5 (41.7)
A 5(41.7)
15 b 5 (41.7)
K 5 (41.7)
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LTW888
N=12

PT n (%)

CEVIN 4(33.3)

By 4 (33.3)

7 V7 = 0 4(33.3)

T 4(33.3)

HAR 4(33.3)

1 PN SE R 4(33.3)

Source : 5.3.5.3-2-J-SCS Appendix 1-Table 1.2-1
- MedDRA Version 23.0 has been used for the reporting of adverse events.
- KRR FEEORA 7 — 5 7 v b A7 B & TORR

Table 3-4 EELGHAETESER (10110288, BHio+0—7v 7, SAR)
LTW888
N=12
PT n (%)
&t 5 (41.7)
1SR 1(8.3)
i 1(83)
T T 1(8.3)
AR |5 1(8.3)
K5 i e 1(8.3)
B 1(8.3)

Source : 5.3.5.3-2-J-SCS Appendix 1-Table 1.2-3
- MedDRA Version 23.0 has been used for the reporting of adverse events.
- AGRHREERF ORI T — 2 >y b AT HETOERH

3.3.3.2 301/302 EAE&

LM X SRAEN] (SAF) 294 (Original /M ABE : 204, *BRIPARE : 94) IZBWT, 4]
3 G- LI AGR RGN R ORFT OT — 2 Iy bA 7 EFTITwE I, kgL <Abn PT
MOAERESR (SR THRIEES 30%LL 1) 1%, 8% (45%, 13/29 44) , HIMERHEINGE (38%,
1129 41) , D, WErk, RO¥EEL (4 34%, 10/294) Th 7= (Table3-5) .

IEERELS & Bl Lol S oA E R, MELEY (10%, 3/29 4, 3 ) OATH-
oo BETFHEBED Y LYW SN AEHSORBEE G, 28T 66% (19/29 4) Th-oT-,
R L < A O N PTHIOHES L, AW (24%, 7/294, 124F) , IRE L5 (14%, 4/294,
61F) , MLy (10%, 3/294, 41F) , KRUWAIRZFL (10%, 3294, 31F) ThH-o7-,
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RERAAEFRRORBEEIGIL28% (8/294) THh-o7- (Table3-6) , PTHITRIAD 24 L4 ki
Wl Sn-EELAERGIL, ERLEIER (7%, 2294) THY, TOMOEZIILILDHD
W CTh oo, MEE/NERE R OREHEE (5 14) 1385 FHEOEH Y Ll S -2,
ZOMOFELITNTI GG TR T L OB U LI Sz, AGR SRS O T
DT —F Ty MA TR CRME A LR 3T Th o728, ZOMOFEZITN T LIHK
L7,

728, FILICETEAEEFROWRE RO T OREIT R oT,

Table 3-5 PTRIOEEER (A TREEE 10%LL) ORBHEREKRRURERE
& (301/302 i Bk, E#io+0—7 v, SAF)
Infe):rrl\?e:rr:g Ion Intce(;c::rnotlii)n Total
N=20 N=9 N=29
PT n (%) n (%) n (%)
At 20 (100) 9 (100) 29 (100)
SR 7 (35) 6 (67) 13 (45)
9 ifi BRSO INAE 9 (45) 2 (22) 11 (38)
B 6 (30) 4 (44) 10 (34)
Mg - 8 (40) 2 (22) 10 (34)
FEEN 8 (40) 2 (22) 10 (34)
Sha] 6 (30) 2 (22) 8 (28)
_IREES 7 (35) 1 (11) 8 (28)
ik 6 (30) 2 (22) 8 (28)
1 e E IR e 6 (30) 1 (11) 7 (24)
R F 5 4 (20) 1 (11) 5 17)
5P 2 (10) 2 (22) 4 (14)
LRy W=7 0 3 (33) 3 (10)
e L 2 (10) 1 (11) 3 (10)
T 3 (15) 0 3 (10)
i fR 3 (15) 0 3 (10)
Source : 5.3.5.1-1-301 %% CSR ad-Table 14.3.1.2.4
TKRHFEREORET — 4 H v 47 B TOHEH
Table 3-6 EELGHESER (301/302 8, R+ 0—7v T, SAR)
Original Control/ Total
Intervention Intervention
N=20 N=9 N=29
PT n (%) n (%) n (%)
At 6 (30) 2 (22) 8 (28)
= 2R LRI E A 2 (10) 0 2 7
MG TR 9 1 (8) 0 1 (6)
BLAT AT R @ 1 (8) 0 1 (6)
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Original Control/ Total
Intervention Intervention
N =20 N=9 N=29
PT n (%) n (%) n (%)
Higimz 3 1 (8) 0 1 (6)
He I e 1 (5) 0 1 3)
HENEE N P 0 1 (11) 1 )
COVID-19 JitiZ 1 (5) 0 1 (3)
fiti ¢ 1 ®) 0 1 (©)]
e A i 0 1 (11) 1 €)
RS 1 (5) 0 1 3
Self harm 1 (5) 0 1 ?3)

Source : 5.3.5.1-1-301 % CSR ad-Table 14.3.1.2.16

a) Denominator includes only subjects who are male/female.

b) Reported with preferred term of intentional self-injury and verbatim term of deliberate self-harm on the CIOMS form and
throughout the CSR addendum.

KBHEREORHT — % B A7 HE TOEGH

3.34 BEELGRESNFLVRIVBRUVEELGEBENIRVICBRAUTIEEER
101/102 B KL Y 301/302 SRBRIZEM 7 4 = —7 v 7 OKRHGER R ORFOT —4 1> A

7) , ALL301#RBRIL 14 CRRBHFENORNT — 4 By A7) OF — X Xt RICEBERFE S

N2V A7 ROEBEREBIEN Y A7 IS T 20 HFFLR 2500 L7 (Table 3-7) . ERKBAZ 7 1

77 LRRT, G454 (89HR) ARG OMNE NG E % T T,

Table 3-7 BEELGRBESAEVRIRVEELGBENIRVICRETHIAEERDOR

BRR [101/102 5X8& - 301/302 A% (R¥i7+0—7v ) , A11301 &
EX (Year 1) , SAF]

101/102 301/302 A11301 AEF
N=12 N =29 N =4 N = 45
n (%) n (%) n (%) n (%)
HELRES ANE 5 (41.7) 8 (27.6) 0 13 (28.9)
NEYAZ g kg 3(25.0) 5(17.2) 1 (25.0) 9(20.0)
TE B AR 3(25.0) 4(13.8) 0 7 (15.6)
HAnEZL AL 1 (8.3) 3(10.3) 0 4 (8.9)
BEFHICBHET D IRANR UIIRANEGE 1 (8.3) 3(10.3) 0 4 (8.9)
HENGE T e 0 2 (6.9) 0 2 (4.4)
HERBTERY BEATIEMNRAE IR 1 X D ek 0 0 0 0
) AT TG 4(333)  3(103) 09 7 (15.6)
(RN 0 0 0 0
B =H DB 0 0 0 0

Source: 5.3.5.3-2-J-SCS appendix 1-Table 2.1-1
- A subject with multiple occurrences is counted only once for the same risk.
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101/102 301/302 A11301 &t
N=12 N:29 N=4 N = 45
n (%) n (%) n (%) n (%)

- Risk names are presented in alphabetical order; preferred terms are sorted within risk by descending frequency of AEs in
total.

KBS ORH T — 4 B v 147 B & TORF

- In 1 subject from A11301, a reported event of adnexal torsion (PT) was updated to ovarian cyst torsion (PT) after 1 year
DBL.

a) T—& Ny AT LK, ER4 (PT) BN EAEIMSE, O INRERIRERICE T Sz, AE403 MedDRA
DM L0 ESREMEICREET 2 FRICEY T BN,

BHAE

MRRFBR AT, 454 134 (28.9%) ([CHWMEAEH LIz, ANELZREIH L2 134% 24
ER=2 T A URHICHAEZ G0 L Tz, BRRBRERTRILZANBRIION TN L IEEET,
FUER TRE UITHFE TH o7z, WL HIRRE & OB L Ll S, 114083 REGFH
LBEDH Y LTS To, ANEORBIRIL, 2 < BRMOMIE TR E#% 1 FLETH -7,
B4 7403, ARBHEERE RO OT —4 7 v A TR THERE T Th - 7203, £ DOROHER
Flx, BREIER HESUIEET TH -7z,

ARE L5

BRIRBR AR T, 454094 (20.0%) (CHRIE LA Lz, 142 L HERIRE L5
AEREFEBL T, BELTBEITFEETH o, W BIAERE & OB L &l s,
HERIE LA 230 34ITHREFHEEER L, XY 6 HITREFEEEED Y LS,
IREEFORBERHNT, <03 &E5% 1 5 AURNTH 72, WTNOFERBITE A EN BT
TELE ST FEMRIEFIC L VIR LT,

EHAREE

PPERL BT, WBEM AL, IROMEE (HiE 4 foveal dehiscence) , PHBEAE (#i54: macular
pucker) , FEBERRHELE, MR/ NEFEE (M54 foveal thinning M2 O loss of foveal function) , FEBEZS
M (54 macular thinning) 23& 4172,

BRI AR T, 45 4% 74 (15.6%) (CEBEARANIEL Lz, BEGHERIL 1 41083
ToEE MR NERE A REIEEE T, EEEIIRE X ITEECThHoT, WL LIRS &
OBRF# R L, 5T EOEG Y Ll X, FEE R NE R E IR S T OBE
b Ll s, BEIEACE D WA N ST, EBEE B OB, 114 7 RS
%1y AUNTH T, Fio, 114FF 40F GEBEEHERE 2 £, S/BEMAL 10F, HEUE 144) 137K
RHFERF RO OT — 5 1y A TR TR Th o 7228, £ O 7 R ELE ST
PEIZEVEA LT,
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WERA

BRRAER AT, 454 44 (8.9%) ICHEIRZILAFEI L, WP GIEEHEE T, BHEALITE
TP FEETH -7, WTNLbIREREGL E OELR L, &E5FHEOMEL ) LS,
o, WIS LY ORRERE TS OB KV RIBEZR <K LTz, MIREILOFR BRI,
A O T 154 2 BELINOREILTH -~ 72,

78 L R i

HRARARBR IR T, 454 24 (4.4%) (CHERRRIBESREBL LTz, BUEE TR ST HE TH -
To 1 ZITEELRAFFRE LTHRESH, MAARFHREFEOLEIC XY BB Z M D HK & HIl
SNz, Y 1 AR LMBEREEHT, L — P B EIREOLEIC L VIHE L, Wb
BB L OB L, WREFHEOBEH Y LS, 2 £ OMIRRIEEDO BIRIL, A
an ORI TR G226 A~5 % Th o 72,

Ll E 3

A it 22 IO T IR IEAZ VRS EAL O JE B ENRAE EZE  N A b D Z & v 5, EDJRE DN T
FE LS Do TV, REOFENEF 72 IXRBEA R BIBIEDO FTREMENRE Sh T b, st
WA TIX7TLERY 208 (28%) (CHEARMSIEZE G374 HAL T 5 (Stingletal. 2023) , itk 1 % H D
FST OUEEIIEFOR VLV EHOH I THEICE NI L HE S TW5,

BEFRICEIEY SRA R X IZARA R SRE

HRRFBR 2R T, 4541 44 (8.9%) ([CIRORKIE [IROKIE (PT) 34, Hgk (PT) 14]
MIFEHL LI, WTENGIFEE T, BEEITREXIFTEE T2, WTHbIRERR & B
LEfirsin, £, 142k 34IFKRGFERLEOBEELH VY LTSz, 48 OHEBRED S
H 102D 1 41%, 20RE OMEE &5 6 11 HZICIRORSE (#7544 intraocular inflammation
endophthalmitis right eye) 23ELL7-, 7 V=v 7 %% L, HUEMWELROAT A RTHROT /
VEETFERICKDIREEZIT -, MR 2R L7 fE R, Staphylococcus epidermidis Bt Cd -
Too AREGUIAEIZ X0 LML Lz, ZOfE, W9 s SEALE ITALE I X0 $%EE
KK LT, BEFHEICEET 2IRNK SUIIRNBIYEICRZ Y T 2 FRORBBREHIL, Wind
Fe5-1% 2 HE LN TH > 72,

728, 102 7Bk T Staphylococcus epidermidis B TIRODZEE ] NRBL L= Z & 25 1F, 1RERE
M E A WET L, 155D rREMtE & i/ NMRICINZ D 7 O IR OFRFNEOLE, I N1k
IR K ORI OF F L —= 0 IR EE I, ZO®%RICE I 301 R LK OENE
1 FEERBR (A11301 3RBR) Tid, 54 UL PT ICHRN% (endophthalmitis) 738 £ 5 HFR DI
BUTFR O BTV,
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ESRE

ARG TIXIER 72 hRPEBS {5 2 6T 2@ A & LT AAV2 X7 X —REH SN 5720, §
ABEFRIT L DGR O P RetE 2 B L, JEFRME A2 HEREEN ) X 7 ICBRE Lz, BRI
BART, 454 74 (15.6%) (THEEFIEICBIE T 2 F58 o 4 (KIGIRIE, mANE, RiUEH
fE, DWesLIERE, (CAEVERZEIE, BARY —7, OFSHRMERE, S0EEBivtams, EeEn) mE
i, AL1301 R TIET — & 7 v M A 7R CIIIESFEMEICBEE T 2 HR 0@ E T80T
B, TEMNBBRRBEOERLNT —F B v A T7HICIIRERRE (1 4) CEFSh, AHER
VRS B 5 FRICE ST H B 2 bz, ZhiE, MedDRA OZifklz L v, JPHEZE
fat&#s723 Primary SOC [E5ERE L OFAEREE ] OA72 53, Secondary SOC R, Hfkis LY
PR OBAY (BREBIOFRY —T7%2ET) | ICHEETHIEICLD,

I AR, R MRS R OV Bl 1 9 LR PR 5 R R 0D Ji T D IRe 5L TR T b o 7278,
ZOMDOFERIFIHBIERHER L, WTHOFRL LR & O L EYirani, £/
R 2 R E, WPR LG TEE OB L Sl Sh s, EERMEICBEET 52 FR0ORH
REHI, A5 A R O R PR R TR B R B, ISR I I 5240 3 o H,  HIIERRMERE K OMb
MEPERZERE I3 555 10 » H Th o7, TOMOFGIIEM 7 + v —7 v F7HIEFOHETH
0, O 3FLIBEICHRIICHE Sz,

%OD{iﬁ@E%fﬂﬁfﬁ’JUX7“€%5 [HEATPEMEIRAS I ZE A 12 L DR 058, T HREn
, RO TE=F~OERE]) (ICET A EFROBII L7,

4 FnEFERT S LTLECERBERUVEMODEE
REOBREI T o T, AHEFGEAORE, HARFMHRNLAE EEFNEEED)
T U 2 5 DI CRUZ T 2 0% O 5 BRI L 2 200> S Bl ORR
’%#é%@’ﬁ%)%%?b OIS 2T 5 2 EMRDBND, LIEH>T, UFOT~
CET TR B CHEAT 5 LR B 5,

1. IRD D2l 1%, MORES - AFFRBEIRF OIS/ & ke A L, "Gk
FEHEE N EMT DR OMEIEMHICET 5 E AET LIZEMAERARBEI N TS Z L,
BAREYIZIE, Table 4-1 o072 < &% (@), (b), (d), (), (), KON (9) IZF%M4T D EMAHY
PRAOEEEME LT 1IARBEIN TS E LB, D &b (0), (d) (T4 5 T
HYEN 24U ERESATWDS Z L, 72, %?El:ﬁﬂiﬂ%%ﬁﬂé’uli%%mé Z LI ArEE
H 5,
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Table 4-1 ABOEBITEM - FMELEICET LIEH

@)
(b)
(©

(d)

©)
®

@)

RIS R EIERETE & LT S 4L LOBREREH LTS - L

IRD % & BHM DM 5 L TO+4 72 PRk L B A BB LTV 2 &

WET GEHET) FHORREAL, ASERET5 EToHRmM, RRLOHFZEHBL TS
c

AGOBEMAICE L, MEEEEE MRS 28 22, UTOT_RTalEICERTE S,

BB EOFE, NHH DA E TR O R E Y

)R SR L RO T 0 —T T

CRAA - A EFRRRIE DM K

KRR B AR TR % A% O TS IR RIS

A NIRRT B 5 5 RS 2 MO B R TR 5 D

HH OBBUCHB O TN LT 5554, AR SHOMBYRT 40 —7 v 7 % BT HE - 5
MR 2 RA A L7 b % = &

BERT (UF) REFICH LT, BERAESBE~OSICHE L CEIICHI L, CHRAEOBEC
BAT 52 L, ROMERERREOREREERT 52k, 74 0—7 v 7EOER - ERHEIR,
BUEIR TSR T 5 & 5 IS LB T L, BEISLT, 74 n—7 v 7 EOERMEN D
W R O A AT USRI A ki L T 0 B

A ORE, FHR, B, Y5, FEEICRIEURREEZA L, Ba TR Ao
MEDOBGNC L DM ZEMEORERICE T D ERICES S E —MENHE (AAV2-
hRPE65v2, 7KFBZ& 75 : 22-36V-0013) IZHE-T-fEHNFRETH D Z &,

A OFHENETNATZ D & D, &, FIEFEPEFH A TS L L b, MERIGES
MNERET HARGOFARUCET 258 26 T Lo+ 2 BERR G2 A9 2 A0S 2 4
UERES TS Z &,

K DBV R OFIMECBT 2 ER AL T D728, ARMICHE BTV 5 -IERTEH
T 2 WSFCE DRFINE S TRV, »OoMUNCEET 52 ENAEETHDH 2 L,

INRZE GO T-fiTHTIS K O t: D2 Ml X VRS EREOKHI K-> Tngd 2 &,

IRD OBFIHED HHFIAR RGN O e A2 7T 2 ERIEFEED, KRG - AFFROE
=XV T EEDEIRELERE A TE LT —AEBRERFINEHIN TS Z &, b,
ZOEFNCONT, BEEZOFBEINHEE~T SIS TS Z &,
FELRARES - AERESENRAE LIRS, 24 BRIRIEHO T, BRLEAEFLIIGT
TR B OB R A OFE RV NTAGF B, EHITE Y ZRALE D T & 2 IR 235
STWAHIZ &,

FARRSRNICET A IEREEICESE T 2L ENEE S, SERGEESE DD OFH
B0, BahE - ZeMESICBET 2 EROEHE L CEMSE IR AWt RS - /FF
HEPRE LT GEORE IR D EHEENEHCNIITOR D EHINE > TNDH Z L,
HARNEBIGEER A AELGED 7ot ) v 7R nhF/ TRET IR EE B Vo ® T
—ERIRAE, IR EEEMEICL DI v ) v 7 ORMIKHN S 5 Z &

10. FST %2 WU 725 R E 2 i TE b 2 &,
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AR IR
B U 72 RSB B K ONERT O BTN Z TLUF OMAIFEHZ D 5, KB TI6R 2% ) R
BT, O E A 2 RIS #EFF L, ENOIRFBHE & L ORI EE OZ T Af -
A - IBRFEROT S ki L TRIZED Z L 2RO D, B, WEMFIRERLV s 22—
EIEFRfEHRERZB2NUTOREIZH S 2L LT 5,
1 Ti®, ODFHIMEEZHEAELE L U T ORRER L UMEEZ1T D
2. WIEEHOE=2Y 7 LIEHOERFKET 21T

O FaORE, FWE, Eif RE, ZHRHEICE L TERBEEICRD 5 @l
1. AR&h%-65CLLF CHEEICRE T 27200, -80°CICIRERE Al RE/RE M HE X E
I DIRAIE A +15CLLIN OMERE) Z A5 2 &
2. REOFHHBHIMNELRBREFREOZ 7A | "M A®—TT 4 —F ¥ Xy Nt f
THZLE
3. AREnOMME TR\ LERBM 2 RAT 52 L
o EKEGMRBRIC LD EGHEDNHR I N TWD LT DO
> MR TS5 == — 1 (MedOne Surgical, Inc.#f¢ PolyTip® Cannula 25g/38g [25g
x 28mm cannula with 38g (0.12mm) x 5mm tip] : » % 7 7% = 3219)
> TV AT arFa—7 (Eagle Labs fE#LD Ocular irrigation tube 15.2 cm (6”) ,
NEL0.8mm, A 16mm, FAIAA LNT—avyZaxr X . hExalEkxsE
169-30L-6, & 7=1% MedOne Surgical, Inc. ™ High pressure extension tube 15.2 cm
6”), N 1.4 mm, #ME229mm, A A/AAR LT —nv 7 axy Zf& PVC
Fa—7  WF v TEE 3243)
> WEFEAIMLY U Y (ARRZ by T o¥x oy VBRSO BD VT
— w7 ImMLT 4 AR—=FT LU Y a7k E 309628)
® IRUERY R AT L B g b
® KOOI < JEMIT LB 2GR ES
4. FHFHECHML FST2#RAT 52 & ()

© Az 5 EREERRICRD b 5 BIEIRFE R IR B9 2 Al
BRRFBRIZ 1T 2 AR NBF KT 52 R OFEERERIIIEFIZRON TN D, DD,
R R &0 A O eV R ORI 2 TSR 2 <IET 2 2 &2 BHIIZ, Rinoi
EIRTER I ZIIA MBI G S RIEG 2 65 (BFlHA) & LIZBGERGERHEA (LT, &
Ay, EERRFEBZERAD L LTSN, KHAOMEIITEREZR) MEsshT
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Wh, AFEZMY o< EHT 5720, KinZ LT 5 EEEBITLLT O FE ki =2 2 5

o AKMATIIMEMERETICBT 22RERZIESTLZL GEMADFE) b, BA
TI& GPSP A4 T CREEM ARG A & U CTEMT 5, AT D FEHFH i L OVE i F
NE 2 857 C & 2 EMiRH 2 ERIER & LT A, WUNCHEmT D2 L,

>

AKMATIE, HESMOTOOREIRGNHE SN TND, HYEDR, BF K
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10.1 301 RAEROFZNMEIEEI B Figures

Figure 10-1 #fh (MEBTY) OHR (301/302 KB, mITT, Holladay R —JL)
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Source : 5.3.5.1-1-301 7% CSR ad-Figure 14.2.3.2.1
BL = baseline; D = day; logMAR = logarithm of the minimum angle of resolution; mITT = modified intent to treat;
SE = standard error; VA = Visual acuity; X = crossover; Y = year.
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Note : Data presented as mean + SE. Figure presents only timepoints where at least 80% of mITT subjects in either treatment
group have observations. For subjects with off-chart VA results, the Holladay off-chart scale was used. For
Control/Intervention, the change is relative to injection baseline after Year 1.
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Figure 10-2 #HH (REBEEY) OHR (301/302 8k, mITT, Lange R —)L)
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SE = standard error; VA = Visual acuity; X = crossover; Y = year.

Note : Data presented as mean + SE. Figure presents only timepoints where at least 80% of mITT subjects in either treatment
group have observations. For subjects with off-chart VA results, the Lange off-chart scale was used. For Control/Intervention,
the change is relative to injection baseline after Year 1.
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Figure 10-3 Goldmann tREF&Et (4% : ll4e) THRIE L -BHIREFOHRE (301/302 &
B, mITT)
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Source : 5.3.5.1-1-301 3Bk CSR ad-Figure 14.2.6.2.2

BL = baseline; D = day; mITT = modified intent to treat; SE = standard error; X = crossover; Y = year.

Note : Data presented as mean + SE in sum total degrees. Figure presents only timepoints where at least 80% of mITT
subjects in either treatment group have observations. For Control/Intervention, the change is relative to injection baseline
after Year 1.
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Figure 10-4 Humphrey BEIfREFH CRIE LI EREOHR (301/302 HER,
mITT)
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Source : 5.3.5.1-1-301 Bk CSR ad-Figure 14.2.6.2.3

BL = baseline; D = day; dB = decibels; mITT = modified intent to treat; SE = standard error; X = crossover; Y = year.
Note : Data presented as mean + SE in dB. Figure presents only timepoints where at least 80% of mITT subjects in either
treatment group have observations. For Control/Intervention, the change is relative to injection baseline after Year 1.

W 3R AR, @ : Original /T AR

Figure 10-5 Humphrey BEIfREFE CRIE L - ERBEEOHTE (301/302 HE&, mITT)
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Note : Data presented as mean + SE in dB. Figure presents only timepoints where at least 80% of mITT subjects in either
treatment group have observations. For Control/Intervention, the change is relative to injection baseline after Year 1.
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