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LUXTURNA is administered via subretinal injection following a vitrectomy.*

©

RPE65 gene delivery

LUXTURNA uses the adeno-associated
viral vector serotype 2 (AAV?2) to carry a
functional copy of the RPE6G5 gene into
the retinal pigment epithelial (RPE) cells
to compensate for the RPE65
mutation.?

RPEG5 protein production

With a functioning RPE65 gene, the cells begin
producing the RPEG5 protein®*
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2IAELIO] 34 QAAIS A= 2017'd Lancet?], 2019'30{ OphthalmologyA|0f £1%] O, RPE6S Szt SHHO|IT
oD YZHYEEEAE 59| HAOA YMIEIF = HE Lot Q= A0] =01 0F 34| 0] 42| &RE ML =Z o 2= 219,
CHRT 10Ye| AYATRULE 2 LMAIE S o A|Z0| O LEE 2RO M2| 7|& BIHS ot= HAMR! CHAst R0 A SlA HIEHO||
e oA R A2E [e7k= Multi-Luminance Mobility TestZ7t ZHEE|QA 1, Z2E5E A 2|2 13 S 2 20|A O] HAF 22t
O SFMEZ[ACEH ok AOF2O] 20| 2 =Z0|A F2l5t S7totRUCE SHABF A0 LM = 2 S EO0|A| LRUCH 40|
UM E R A= L YRISHFALO| A Ehdiel 4~ Ql= O] 2418 0[2|0f| EE ot CHE 2420 BN %R |= QIUCH & FOAIM
2= 8 Qo= 2ol F220| QU= CHUE 2 =0 2FEl O &2 =2 AMERZE 12, 4% 7|s &4 1217t UUCH 1 2|
2| 4FDEA| Q] At 2h2t 7|7 SOt o HABS 52 BT[] LRUCE
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RPE65-mediated inherited retinal dystrophy: a randomised, controlled, open-label, phase 3 trial. Lancet. 2017;390(10097):849-60.

and clinical perspectives. Progress in retinal and eye research. 2018;63:107-31.
[4] Russell S, Bennett J, Wellman JA, Chung DC, Yu ZF, Tillman A, et al. Efficacy and safety of voretigene neparvovec (AAV2-hRPE65v2) in patients with
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[3] Dias MF, Joo K, Kemp JA, Fialho SL, da Silva Cunha A, Jr., Woo SJ, et al. Molecular genetics and emerging therapies for retinitis pigmentosa: Basic research

[2] Darrow JJ. Luxturna: FDA documents reveal the value of a costly gene therapy. Drug Discov Today. 2019;24(4):949-54.

[1] https://luxturna.com
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Technology Trend

FOM =g TS et MZR 7|& XAtz M2 T AFO[HE[E 2
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CytoScan Dx Assay= QI Uz HU2EE| 2S5 s DNAZ 00| 2 20{80|Y (Microarray)S 0|50 Er&rz| X, 2|2 240f,
Mg 71 B Ol EY 1 2=l DNA SA4|4=210](Copy Number Variations, CNV)E £ 20| g dot= A2 EE 2|2 7]7|

(371 & £35] 17-5802) ¢
DNA 24|45 THESH | Q6 AFR S = ME{ S 00| 320240 (CMA: Chromosomal Microarray Analysis) 2 AR CytoScan
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CytoScan® Dx Array

@ affymetrix

(SNP) L2585 2& HI%@EEW %&Xf %HI# Ol
T3 17-580% T2 17-4657% (CNV) 822 b= dEE HS LB oL 2t SA|of T
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Ol & &Ere A4 (Loss of Heterozygosity, LOH)E 245H= T|of| QLOIA SHA1Q] HBt=S SFAAIZILICE,
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‘o QM| 0to| 3 2012)|0o] HAl [CytoScan Dx Assay]

SIS 2F0l= OFS 7|0 M EE] A|2bat= ZAIDHA Z0S0| AIEO 2 2014F BHALS|HLA0A E2H5H 2014E 20401 AEf AP
SM0| ofotH dE Y2 ERE= 2 A Y0 2 d &0 = 2f2f 207,704F 1 19,868F (24 £) 0| AL CHS

A AHE & 00| RFEER 10,0008 0.7~72.6Y2| BEZ 20|H, B REES 10,0008 20.6FY LI 2016\ LHE
0|22 2|28 (Centers for Disease Control and Prevention, CDC)0|| TH2H 2012\ 0|20 M| AT AHE 2 Z0j0] RHES
2171 1,0008 & 14.6HO[UST 64 T 1HO|YGLICE M

FelLiete] RHH AMEH A0 Otz RYE Mo RAF P10 AT ATE S HOole] RHE0| 2. 64% 2 2/=1} H|ot 2 LTt
2 AHE S HOofe| RPER M MAALZ S24% &7 2ME 20|10 /ELctia
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6] 17-580= CytoScan Dx Assay

[2]  CytoScan Dx Assay Package Insert

[3] Michelson D. J,, et al. Evidence report: genetic and metabolic testing on children with global developmental delay: report of the Quality Standards
Subcommittee of the American Academy of Neurology and the Practice Committee of the Child Neurology Society. Neurology 77(17):1629-1635 (2011).

[4] Miller D. T, et al. Consensus statement: chromosomal microarray is a first-tier clinical diagnostic test for individuals with developmental disabilities
or congenital anomalies. American Journal of Human Genetics 86(5):749-764 (2010).

[5] Manning M, Hudgins L. Professional Practice and Guidelines Committee. Array-based technology and recommendations for utilization in medical
genetics practice for detection of chromosomal abnormalities. Genetics in Medicine 12(11):742-745 (2010).

[6] FDAK130313

[7] Plaza-Pinto, I. et al. A non-syndromic intellectual disability associated with a de novo microdeletion at 7qg and 18p, microduplication at XP, and 18q

partial trisomy detected using chromosomal microarray analysis approach. Mol Cytogenet. 10.1186/1755-8166-7-44. eCollection 2014.

] BHEXE TAH2019-166% (H2)

] B[R (2014). 2014 HOHQ! HEHZRAL

0] Fombonne E. Epidemiology of Pervasive Developmental Disorders. Pediatr Res. 2009;65(6):591-598. doi:10.1203/PDR.0b013e31819e7203.

1] Centers for Disease Control and Prevention. Prevalence and Characteristics of Autism Spectrum Disorder Among Children Aged 8 Years — Autism

and Developmental Disabilities Monitoring. Network, 11 Sites, United

[12] 1JohannaInhyang Kim et al,, Reliability and Validity of a New Comprehensive Tool for Assessing Challenging Behaviors in Autism Spectrum Disorder,

[13] Psychiatry Investigation. Psychiatry Investig. 2018 Jan; 15(1): 54-61.

Vijayakumar NT, Judy MV. Autism spectrum disorders: Integration of the genome, transcriptome and the environment. J Neurol Sci. 2016;364:167-176.

doi:10.1016/},jns.2016.03.026.
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At AHE- FOoH(ASD)2| HRI0| &= R HA
(Uncovering The Genetics Behind Autism Spectrum Disorder)

Dr. Kristiina Tammimies (Karolinska Institutet (KIND), Stockholm, Sweden)

% AHH| AWE 21 2F0[(ASD) HL0j| CHSH Kristiina Tammimies BHAIS| QIE{H LY /2|1 A4S L|2QL|C},

[AHH| ATIE - ZHO[(ASD) 2ITHS 2|8t CMA ¥4]
Dr. Kristiina Tammimiese= AHH AT E & 20 (Autism Spectrum Disorder, ASD)E 72! 2ot &
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SR, A AHE 2 O (ASD)= S0Vt BRE Of2l0[Lt 0l & R 22t0| QIE RN 4% 485H=
Investigation-Observance)& &dff RITHE LIC Ol= W& ot EAle2 & I 22 HAE
Interview ™ -Revised) 2 ADOS ™ -2 (Autism Diagnostic Observation Schedule ™ Second Edition) & LICt.
Of A0f| 2I0{5H 0210|552 20082 2013 AtO] ZHLICH Newfoundland 2 Labrador0l M 2SS LICEH H200=
HJEfS] S&E0 T2t 3708 D22 LASHLH A0 28 CMA 24 ATHE2 9.3% @I 83 WESS| 2t
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Dr. Kristina Tammimiese= 2AFS}?] =20(M £ CHE A1E 2 &0l H=3S0f| 2tot M52 ots U 2012 HREH st
A AHE 2 ZO[(ASD)O Chislt AE AlZSIE U 0%, At AHEY ZO{(ASD) g0 82 F10 A0 244 Karolinska
InstituteOf| A AT AHEE S Z0{(ASD)2t THE A8 LY AO0[0|| st w et 412 25| Alalist? s LIC

Dr. Kristiina Tammimiese= EfAF 244 2 7(0f| Applied Biosystems ™ Gene Expression Arrayss AFSSHY| Tl20] 2sis9 Microarray
71=0f =5 UTE CNV(Copy Number Variant) @& Al 232 T CHE Applied Biosystems ™ 2eiES 27 £/ 11 0|22
A2 2I5l Applied Biosystems ™ CytoScan ™ HD HE S AF25tD Q)

Dr. Kristina Tammimies= 22 942t lod?t CNVO| Qs F&Fs BH=Che 22 97| 1 HTOH Applied Biosystems Of0| 2.2 0{2f|0] 2HES
A R AF2|'d 2fRIoM ARZstil UG CE OF0| 2.2 02 0| £ ArEctP ZAE WX 2 = U2, Ol2fet AMEd2 HAS| ths
CHAIS AlElst=d| E20| &= 226 242 22511 Q&LICE Dr. Kristina Tammimies= S12H 2817 A32|Hd AALR Of0|3 2 024|012
AtEotL U2, 0|25t AAt ZtE HIFH 2= WES / WGS Ao 4 &9 & Fotl JUSLICE
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Kristiina Tammimies et al., Molecular Diagnastic Yield of Chromosomal Microarray Analysis and Whole-Exome Sequencing in Children With Autism Spectrum
Disorder, JAMA The Journal of the American Medical Association 314(9):895-903 - September 2015
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HongKong May 16-18, 2019

20174 40 S HIE2I01M AMP Global Z 3| 3t3|7t “Advancing Patient Care Through Molecular Medicine”& 4|2 71z| =
HF Qs CHN
e ol sks| S 27K 713171 QU= Liquid Biopsy, Cancer Genetics, Hematopathology S ZHAURE 2| S0 CHsHA 20|
B 4= QU0 22 7|90 2 HoF YUASLICH 12|10 23 =01 S3) 50| E20i|M 23] AMP Globalo| 12| of Zol2k= 248 ¥
228 A&t 26 EASLICH AMP Global 20192] 4= “Evidence-Based Precision Medicine” 0| & LTt SE5| 7t 7h 2| &
Asia World-Expoe= HEHAEEH, SHAIT] 5 oFRAESS UL 0| H2== dE2 S0M 7 E LB O]8 =9|0f =
Constitutional Genetics & Hematopathology, Infectious Diseases, Informatics, Solid Tumors 2f 22 LSt 5= 0|
&[0 AASLICE

Sto] dd0f= Pre-Congress WorkshopOl ZH 2| A& LICH NGSE Zabot Ciret BRI Yol 0|21 Y 480 ChsiiA Ze(7f
M RSUCH 2 ool AYo| zlE Jﬂﬁo'OﬂE e AAAE0] 276t B4s] 49l S/s U Liquid Biopsy, Tumor
Mutation Burden, Immunotherapy, Big Data and Data Sharing & 912 a7 &0 Q= A0 CHet /22 52 & AJAS UL
DI=30|Lt 7E & =20 ZCHH @&t Il A|ZF ThH20f 2|2 QAU S 0|10 = Ol= AlZH0] 2| 2h0tM e 2 20|z S8 S
o 4 AR

52 169 =20 AMP Global 20190 A[A=|AELICEH MAEL| A== 252 General Session & Breakout Session, Abstract Session,
Roundtable Discussion@ 2 =0 Q& L|CH &2 atg|o] 249l =
QI o2 QLY ZIUEH ZOl= A M 2 2 M I V0| (Germline/
Somatic Sequence Variant)2| 0] s A10{| Chat Birgit Funke BfAFE 2f
AMP Chair@! Marilyn M. Li 42| Z2|FH & L|C} 4]

LS AAF FHL NGSHAF AHO] H2f S7IotBHM B F7[H0|E

oflAstal UR|PF 0|5 2Lt /idotl E&Eslote =3 0| S 250
o2t YUHFA[S HEO|S0| B2 =2s A&0H0f othts 42
SIAGLICE. Sf=l0M Boo| SFE ot <0f Yol= =232| OtFH=
OtE= -4 stgLtt

AMP Global2 d&73| 2 &8]= OtL |2 AlEh7 dZ0H0| M oI
Y S M40 e FAISS B0| HELhs =Z0IASUHEL AL 239
WA M2 AR A EARS Yol A|542 2 el S flol &
SFoll0Foh= AT ARR| S HZ20fA| 7ol 8fe| =2 2|0 TS0l =
7127t el CHE TRAl 27heh 2L T

[(BoEa]

1] http://gcmp.amp.org/

https://amp-global-congress.com/

https://www.asiaworld-expo.com/

Kelly MA, Caleshu C, Morales A, Buchan J, Wolf Z, Harrison SM, et al. Adaptation and validation of the ACMG/AMP variant classification framework for MYH7-associated inherited cardiomyopathies:
recommendations by ClinGen's Inherited Cardiomyopathy Expert Panel. Genet Med 2018;20:351-9.

[5] LiMM, Datto M, Duncavage EJ, Kulkarni S, Lindeman NI, Roy S, et al. Standards and Guidelines for the Interpretation and Reporting of Sequence Variants in Cancer: A Joint Consensus Recommen-
dation of the Association for Molecular Pathology, American Society of Clinical Oncology, and College of American Pathologists. J Mol Diagn 2017;19:4-23.




Notable Research

Analyzing and Reanalyzing the Genome: Findings from MedSeq Project

Mad! (et STHstmH el ZIThAtelstap

™ o =

MedSeq Project= Whole Genome Sequencings 401l 429 2 Randomized
Trialo|Of, A= Sir| L HAUSHALRIS ZEHS CALC 2 \Whole Genome SequendingS
ANt = NS 482N 22 4 As Y4 FEGES 27| 2I6H 0= National

( AELICt O] Z2HE = 2|t & Notable
S AL AtEE YTOIAM Genetic Risk 2t
,2014E3 202 Whole

D2UEM C2E O

3

Institutes of Health (NIH)<]
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Research= &% E BabySeq Project?

Q= Variant/t LopL A2 S 4 Q)

oo

Genome Sequencing 27t 210
Z2ES0| 2 450 ST |‘21
2|2 AJHGOI| 210l MedSeq Project
SIEE Ao 2 A|aiSH Whole Genome Sequencing Z1H2 £85104 Monogenic
A

=

Diseasef® OtL|2} Phamacogenomic Trait, Rare Blood Antigens 12|20 Complex-

Trait Risk0f tiet Y2E S0, 2 240] 0|F0{2 = B 1392 = HEMS

AR 1) 2712 2 4 4= Cl0|Ele KB40l it BDBIRELICHN 27| 242
20131 72E} 20154 22 AO|0] O|20{H20, 7222l 242 Previously-

Reported Disease-Associated Variants@t Novel Variants with A Predicted LoF
Effectdl| SHEE]= Variants & Gene-Disease EvidenceS 25510 22421 1,35479]
RN =& B0l52 Y2 2|FRE A>MACTL ST 112|510 HS0ll=
AEHOIIA Filtrationg HA D] 2| ZHC 2=
7ol Wt 677 (Range 50-81)2 2420 1,8207H2] Unique VariantZt g2
EILIC}. O] & Gene-Disease Validity =& Platform Specificat | 245H= ArtifactS
2[5t 1,018702] VariantE th4te 2 Classifications Al2lis 36.6% (373/1,018)=
Benign/Likely Benign, 44.3%(451/1,018)= VUS, 6.1%(62/1,018)& Likely
Pathogenic, 12.8%(130/1,018)7f Pathogenic®2 2FZE Y20 VUSE
VUS-FP(Favor Pathogenic), VUS, VUS-FB(Favor Benign) 2.2 ME3tA|AH VUS-FP

JHRIE i 5,30027H2| FV[=H0|50| H=

2 LP, P2 2F5= GY|H0| & 2177HE Reportable Variant2 EFSLICH [Fig 1]
Pseudodeficiency allele |

BenigniLikely Benign I
% VUS-Favor Benign [N
0
= vus I
5 =HGMD
8 vUS-Favor Pathogenic [l = novel LOF

Likely Pathogenic [N
Pathogenic | INEG_G_——
0 50 100 150 200 250 300 350 400
Number of variants

[Fig 1] Final Variant Classifications

O|F B 1370 (Range 6-237112)2| A|7H0| 2|t &, HO[O|EE HIO|HH0|ASE
O[3l VVCF FileO|l A AH2 Annotationg A|345101 228 A1t £ 315712 27120l
Ot 42U OI = 13707+ Reportable Variant2 2F=AE L £t 7|=

2 s & %%%7# 5210] AURAELICH[Fig 2A] £t 7|2 M 22 Reportable
Variant2 2% Variant 2, Classification0| HZS 227t 1440] Qo0

[Fig 2B], 2IBH22 & 10089 HAIH&RE S 22%21 220l M Genetic Variantof|

tiet &7/t GHIO|E [ AB UL
2|E 20E Fele2T A 240 & 509 H2ES At S 48% 24F0fA

AHES 4G 5 AUs FY[HO|E 2 4 A2, AEES S HI2lEt T2 Monogenic
Disease Risk Finding2 100% & 21E0] A SZFO_' C|ASL|CH LT CHERO| a2}

>__"'

(94%) 0| M LKA 2SHO| Carrier® 946{ A, t t 98%2| ZAICHAR}
Monogenic Disease Risk+ Carrier-Status VariantsE 7 % |20 QAELICH Pharmacogenomics
AUE EUS 0=, & 95%2| BACH A0 A Non-Standard Dosings &dste

20t 845 EI‘EiEEH, Blood Antigen Studies Z212+& 31%0jA Rare Blood

AntigenO| A& % ASLICT

o
Q

10

= Removed from report
Category change only

« Pipeline updates

* New evidence = Added on report upon reanalysis

= Reclassified

VUS| FP>NIA

VUS-FP>LP
LP>P

« PP

= VUSSB

" VUS-FP>LP 1
AN
P>LP

* LP>VUS % o
« P>N/A

O -

Carrier status
= Relative to indication
= Disease risk

[Fig 2] Summary of Genome Reanalysis Findings and Variant Reclassification

= 0|2 25

2M5H= A0
0l= Genomic Variant2| Classification2 A&t i

F7|#0[2] 40|

NGSQ| Clinical ServiceZt 2Hd=te|HM D& A[ZHO] 2|t
Cifot 2ZHA = 201510 Q&L

A%l 012] Database=0| AlZHO] 2| 0| e} YOO EX|B
getd o Ubks =20 252 AGLICH 22 NEJMO|| A2l Correspondence
Articled| M= Clinical Exome Sequence DataS 5Q0f ot E2AMSH 4~ ==
A5t Semiautomated Reanalysis ProcessE 01231S I Molecular Diagnostic
Yield7t 0SS 2O UG CHE T Ol2{at M0 Tt &7t A H 2|2
22 HJEHOM AdlE= AEA2 A
ACMGOI| M H| Aot AZAJ0f| 2+5h A2 AP0l M = R4

(@)
47+ 2HH0[ S8 0{0F Long-Term Success of Clinical Genomic Testing2 2 {2

14012] g Aolete fHE AU

[ZAEEO] A=A M| A0=

4 QUCHD 1B ATl SO A AIAR 9 4710 Chat D210 LRat Aol
2 ZLICHS

[ZHnE%]

[11 Machini K, Ceyhan-Birsoy O, Azzariti DR, et al. Analyzing and Reanalyzing the Genome: Findings from the
MedSeq Project. Am J Hum Genet 2019;105:177-188.

[2] Liu P, Meng L, Normand EA, et al. Reanalysis of Clinical Exome Sequencing Data. N Engl J Med
2019;380:2478-2480.

[3] Deignan JL, Chung WK, Kearney HM, et al. Paints to consider in the reevaluation and reanalysis of genomic
test results: a statement of the American College of Medical Genetics and Genomics (ACMG). Genet Med
2019;21:1267-1270.




oo B
]
oI o= ol
<o I w0 oF 0
J o = ooy < OF =
SEHD mwlwoizi ol M
L ) o) ofu 1o} F 0l <) o MH
= = = M R D
.A S U o — & @ Eilll & o Al
5 2 = B0 g S N Fl oy T 2 W X
- 1E Sy UG L e S Wy e ©
3 — . == — o Al
< g O —_— o O N <2 -y MO W = N e U]
= 3 = 10] = 3 upy oy B m_u I zo o Ly ot ofr &0 ®
n| ncd e 8 M5 m o owﬁfan% oo < L=
£l X &5 ) < © = = [ iof 0 H
IS o 10 z 0l om N GRS ol D A u B
U S < & ~N o O < o 20 o uf <0 —
o= d C ro B o FoE T X FO M Y
g o 5 "o ] o & B o (4°]
S 20 D o =& Iof o 1w =
57 %0 U - & =) ou ~_ 0o N Ulo o oF
m,T il Y X - o 0| (S = ™ = A Eil n -
1 0 ﬁﬁ%@% Bgzu_@ﬂ Do = =
v j._woé%_,Ho T g R = @AE
7 o o <o & A A e ! Moo
o = o o A g 0 J = nJ
U SR [E— W oe oz I or N2
Y 5 A oy o X oo > =
~ 0 BN K T
I 00 o 9 o o 41 o] o ol W X OE mu o i) H _
<50 o X0~ o X0 o e o] L i
o o Y (@) X 7 :ﬂl Om|_ _1_| In_ X :O.I._ |_/_ﬂ m__u._
Al = = < or C Ko
%OM@ N OF R ~d ya T
. - 3
=5 it o] = R e
8 30 of ~ x
<4 i RO T fo £
o o) o i
10. i
155 o (=2 :
s < = =
60 % 1) of SR X0
£3 B RO S < < = ) 2
Iy N o< 2 z
AL T S s
= Zoal R o = =
L gl ~E = 5]
<= 0 _ ") 0 = s O c
2P0 < £ ® = o : 3 B :
WE% = mﬂ_ & < £ < 8
E XA 5 5 w8 S
"l 1 ) m = =
530 B2 © = s 2§58 E
s o - 2 = = b E 03 3
o 5 O XoE o ) mEE g W3 5
M 8= 0= QV M 2 . = 3 o
o N < 0o 31 e~ = s D 3 LI
R0 = W OF S NS5 s £ %z 2 +5
= = IF\_ Q 1o o & = 1 = S 5 g g g5
= ol » 0 eV RS3 B g € S % 5
N0 DJ 0 _||_|_ |m :.”_ t KO Mn.mu MU W Q0 ._m_AI n|wu =
20 = U = s g K
5w S oW Cc = =5 m 2 5 3 s
Lo X ] : W g E & E S el
6%2_0 X =2 - (7, od o2& G ® F <) jiends
e RO Q ® S8 8% e & < .
X 5= T =
. Ok 2 3 Q = 2 2 27 8
% t 3 N S
Sk ol w A L ¥
or [@7 o ~
<l o = ﬁI R
R iad L9
s W oo
mﬁ_Ll 0
50 B 70 - OF bl
r
b
<.
or b
0
60 9
5




