This is a free sample of content from Retinal Disorders: Genetic Approaches to Diagnosis and Treatment, Second Edition.
Click here for more information on how to buy the book.

Index

A

AAV. See Adeno-associated virus (AAV) gene therapy vectors

ABCA4
retinitis pigmentosa, 4
splice site mutations, 328
Stargardt disease mutations, 4, 26, 29, 30
Achromatopsia
cone dysfunction, 3
genetic mutations, 6
imaging for pathophysiology, 495-496
models
BEST1-related dystrophies, 80-83
CNGA3, 79-80
CNGB3, 80
overview, 79
prevalence, 28
Adaptive immune system, 180-181, 190
Adaptive optics (AO), 493-494
Adeno-associated virus (AAV) gene therapy vectors
approaches to AAV engineering
ancestral screening, 170-171
biomining, 167-170
high-throughput approaches, 171
next-generation AAVs, 172
promoters and cis-regulatory elements, 172-173
rational mutagenesis, 170
scAAVenger, 171
in silico design, 171-172
assessing full vs. empty capsids, 138—-139
choroideremia, 202
gene editing strategies, 311
humoral antiAAV2 neutralizing antibodies, 141-143
immune response, 96-97
innate immune response, 188-191
obstacles within
immune response, 166—-167
inner limiting membrane penetration, 165-166
limited tropism, 165
small packaging capacity, 166
optogenetics, 285-286
outcome measures, 143—144
overview, 163—-164
rationale for, 164165
retinal regeneration, 472
retinal transduction, 302
RHO mutations, 233-234
role in gene editing, 309-310
RPE65 delivery, 130-131, 136-137
safety of delivery device, 138

standard in ocular disease, 470
structure of AAV, 164
XLRS, 251-255
ADVQ, 512, 516
Afferent pupillary defect (APD), 143
Age-related macular degeneration (AMD)
choroidal neovascularization, 38
clinical features, 412
clinical research on iPSC-RPE transplantation
allogenic cell suspension, 421-423
autologous cell sheet, 417-420
overview, 414-417
etiology, 42
genetic models, 41-43
geographic atrophy, 390
overlap with Stargardt disease, 12
overview, 448
photoreceptor cell death, 38
retinal replacement for treatment of, 469—-470
stem cell therapies in, 410414
Albinism, 496-497
Alternative RNA splicing
high throughput sequencing
isoform identification and RNA-seq, 329-330
long-read sequencing (LRS), 330
single-cell resolution of isoforms, 330-331
mutations in splicing factors
RNA-binding proteins, 329
spliceosome, 329
overview, 325-326
retinal organoid models, 331
therapies for modulation of splicing
antisense oligonucleotides (ASOs), 334-335
CRISPR-based splicing, 332-334
mature mRNAs and proteins, 335-336
overview, 331-332
spliceosome machinery therapeutics, 334
trans-splicing-mediated therapies, 335
types of
alternative splice sites, 326327
cassette exon inclusion or skipping, 326
intron retention, 327-329
mutually exclusive exons, 329
overview, 326
AMD. See Age-related macular degeneration

Antisense oligonucleotides (ASOs), 235, 312-314, 334-335

AQO. See Adaptive optics

APD. See Afferent pupillary defect
Apoptosis, 263, 343-344

Argus II epiretinal prosthesis, 400-401

© 2024 by Cold Spring Harbor Laboratory Press. All rights reserved.

557


http://cshlpress.com/default.tpl?action=full&src=pdf&--eqskudatarq=1367

This is a free sample of content from Retinal Disorders: Genetic Approaches to Diagnosis and Treatment, Second Edition.
Click here for more information on how to buy the book.

Index

ASOs. See Antisense oligonucleotides

Attitudes to Gene Therapy for the Eye (AGT-Eye), 515,
526-528

Autophagy, 345-346, 350

B

Bardet-Biedl syndrome (BBS)
clinical features, 2
dog models, 63
emblematic ciliopathy, 52
gene mutations, 55
human cell models, 64
mouse models, 59—63
nonhuman primate models, 63
qualitative studies on, 534
zebrafish models, 58—59
Base editing, 311-312
Batten disease, CLN3 variant, 5
BBS. See Bardet—Biedl syndrome
BBSome complex module, 54-55
BDNE See Brain-derived neurotrophic factor
Best vitelliformmacular dystrophy, 4
BEST1
gene-augmentation therapy, 82
models, 80-81, 83
Blood-retinal barrier (BRB), 181-182, 184
Brain-derived neurotrophic factor (BDNF), 36, 277, 358

C

C3, age-related macular degeneration, 42
CABP4, congenital stationary night blindness mutations,
81, 83
Casl2, 310-312
Casl3 and ADAR, 312, 315
Casl4, 312
Cas9, 310, 314
Cassette exon inclusion or skipping, 326-327
CCR2, 184
Cell death pathways, 183, 343-344, 347-348, 351
Cell therapy
cell suspension, 451-452
early studies, 417, 421
organoids in, 113
overview, 112
retinal pigment epithelium (RPE) in, 429, 434, 438—441,
449
tissue formulation, 452-453
CEP290
cat model, 74
gene therapy, 128, 130, 315-317
intronic mutations, 335
LCA, 6, 73, 311, 314, 326, 331
mouse model, 60
splice site mutations in, 328
CFH, age-related macular degeneration susceptibility
studies, 42—43

558

cGMP-signaling, 343, 344-345, 348, 350-351
Channelrhodopsin-2 (ChR2)
gene therapy, 130
optogenetics, 289-291, 300-304
Chemokine fractalkine (CX3CL1), 182, 184
CHM
choroideremia imaging, 498-499
choroideremia mutations, 201-202, 205
clinical genetics of, 209-210
female carriers, 208—209
disease mechanism of in choroideremia, 210-211
Choroidal neovascularization (CNV), age-related macular
degeneration, 38,411-414, 417, 448
Choroideremia
clinical genetics, 209-210
clinical phenotype
differential diagnosis, 206—207
female carriers, 208-209
images, 206-207
overview, 202-206
clinical trials
inclusion of patients with late choroideremia, 212-213
overview, 212
RPE disfunction in late disease, 213-214
short duration of, 212
summary of, 203-204
surgical detachment of fovea, 213
disease mechanism, 210-211
imaging structure-function correlations of cone mosaic,
498-499
near-infrared fluorescence imaging, 215
overview, 201-202
regulatory approval of gene therapy
modification of process, 215-216
novel end points, 214-215
retinal appearance in, 205
ChrimsonR, 293-294, 303
Cilia
overview, 52
proteins, 53-55
schematic, 53
Ciliary neurotrophic factor (CNTF), 358-360
Ciliopathy
nonvertebrate models, 57-58
phenotypes and genotypes, 52-57
RPGR-associated, 223-225
vertebrate models
dog models, 63
human cell models, 64
mouse models, 59-63
nonhuman primate models, 63
zebrafish models, 58-59
CNGBI, 74-76
CNGC, 344-345, 347, 351
CNTE See ciliary neurotrophic factor
CNV. See choroidal neovascularization
Cone mosaic, imaging structure-function correlations
choroideremia, 498—499
retinitis pigmentosa, 497-498

© 2024 by Cold Spring Harbor Laboratory Press. All rights reserved.


http://cshlpress.com/default.tpl?action=full&src=pdf&--eqskudatarq=1367

This is a free sample of content from Retinal Disorders: Genetic Approaches to Diagnosis and Treatment, Second Edition.
Click here for more information on how to buy the book.

Cone-rod degenerations/dystrophies (CORDs)
genetics, 6
RPGR, 221-223
Congenital stationary night blindness (CSNB)
gene mutations, 3, 6
models, 81, 83
phenotypes, 29-30
photoreceptor to bipolar cell connectivity mutations, 83
prevalence, 28
Contrast sensitivity, 548-549
CORDs. See Cone-rod degenerations/dystrophies
CRBI, 6, 40, 43, 326
cre-lox gene targeting, 43—44
CRISPR/Cas9, 310, 311, 332-334
CRX
cat model, 72-74
in LCA, 6
CSNB. See congenital stationary night blindness

D

Damage-associated molecular patterns (DAMPs), 181-183,
189-191
DAMPs. See Damage-associated molecular patterns
Diabetic retinopathy
genetic manipulations, 98
immune system in retinal transplants, 95-97
molecular manipulations, 98
overview, 94-95
retinal gene editing, 99-100
retinal gene therapy, 100-102
transgenic models, 98-99
Diabetic retinopathy, retinal regeneration as
treatment, 470
Digenic disease, 12, 18
DNA editing
antisense oligonucleotides (ASOs), 313-314
base editing, 312-313
Cas 12, 310-312
Cas 13 and ADARs, 315
Cas 14, 312
CRISPR/Cas9, 310
prime editing, 313
RNA editing, 313
short-hairpin RNAs (shRNAs), 314-315
Docosahexaenoic acid, 226
DTPQ, 511, 513, 520

E

EDTQ, 511-512, 516
Flectrical stimulation of neurons, 391-392
Electronic retinal prostheses
approaches to
anatomical position
epiretinal implants, 392-393
subretinal implants, 393—-394
delivery of power and data, 394-395
electrical stimulation of neurons, 391-392
overview, 389-391

Index

clinical evaluation
Argus II epiretinal prosthesis, 400—401
criteria for, 400
other clinical results, 402—403
overview, 400
photovoltaic subretinal implant PRIMA, 401-402
subretinal implant Alpha IMS/AMS, 401
suprachoroidal systems, 402
outlook, 403
electric field shaping for high resolution in
subretinal approach, 403—404
flexible implants for wide visual field, 404
image processing, 404-405
selective stimulation of RGCs, 404
preclinical evaluation
in vivo characterization
contrast sensitivity, 399-400
frequency dependence, 400
lateral resolution, 399
overview, 398-399
retinal response to stimulation
contrast sensitivity, 397-398
electric receptive fields, 395-396
lateral resolution, 396-397
Embryoid bodies, 113-114, 116, 332
Energy metabolism in photoreceptor cells, 347-348, 350
ERAD and autophagy, 346-347
Eye size
dosing, 137-138
pig eyes, 92-93

F

ff-ERG. See Full-field electroretinogram

FGE See Fibroblast growth factor

Fibroblast growth factor (FGF), 37, 358-359, 431-432, 463
Field Expander Questionnaire, 512, 516

FLORA. See Functional low-vision observer-rated assessment
Full-field electroretinogram (ff-ERG), 2

Functional low-vision observer-rated assessment (FLORA),

542-543

G

GDNE See Glial-derived neurotrophic factor
Gene editing. See also Adeno-associated virus (AAV) gene
therapy vectors; CRISPR/Cas9; DNA editing
adeno-associated virus (AAV), 309-310
CRISPR/Cas9, 277, 310
lentiviruses, 310
overview, 232-233, 311-312
pig models in retinal disease, 99—100
RHO, 234
Gene expression control, 301-302
Gene therapy
assessing full vs. empty capsids, 138-139
choroideremia, 210
clinical trials, 144—-145
choroideremia, 212-214
color vision, 549

559

© 2024 by Cold Spring Harbor Laboratory Press. All rights reserved.


http://cshlpress.com/default.tpl?action=full&src=pdf&--eqskudatarq=1367

This is a free sample of content from Retinal Disorders: Genetic Approaches to Diagnosis and Treatment, Second Edition.
Click here for more information on how to buy the book.

Index

Gene therapy (Continued)
dark adaptation, 549
design and outcomes
design considerations, 553
electrophysiology, 549
navigation tasks, 551-553
overview, 547-548
psychophysics, 549-550
visual acuity and contrast sensitivity, 548—549
visual fields, 549-50
visual function vs. functional vision, 550-551
cone survival in RP
alterations in rod metabolism, 384-385
gluconeogenesis, 384
mTOR, 384
rdCVE 384
Txnip, 384
current clinical targets, 127-128
development, 139-143
dosing and model differences, 137-138
immune response to viral vector, 187-191
Leber hereditary optic neuropathy (LHON)
overview, 263-265
phase I and II clinical trials, 267-274
phase III clinical trials, 274-276
preclinical studies, 265-267
microRNA, 239
model systems for testing in RHO mutations, 232-233
neuroprotection in, 449
outcome measures, 143144
overview, 111, 125-126
questions and challenges
gain-of-function mutations, 129-130
gene-agnostic approaches, 130
route of administration, 128—129
vector design, 129
retinal organiods, 112-113
RPE65, 130-131
RPGR, 226-227
safety of delivery devices, 138
vector development, 292
vectors, 126—127
vertical transmission, 143
Glaucoma
glutamate excitotoxicity, 39
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regenerative medicine resource, 410, 429
retinal pigment epithelial transplantation
allogeneic cell suspension, 421-422
animal models for preclinical studies, 437—-438
autologous cell sheet, 417-420
autologous iPSC-RPE patch transplant, 441
clinical development overview, 433
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overview, 37-38
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photoreceptor function, 2
retinal degeneration, 424, 429
role of in vision, 430
RPE65 expressed in, 153
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in vitro culture of, 36
Retinal prostheses, 541-542
Retinal regeneration
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overview, 461-462
stimulation of in mice, 466—469
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damage-associated molecular patterns, 182-183
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alterations in rod metabolism, 384-385
gluconeogenesis, 384
mTOR, 384
rdCVE 384
Txnip, 384
genetic variability in, 300
genetics of, 3-6
history of, 13
history of inflammation in, 179-180
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497-498
immune response to viral vector-associated gene
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immunosuppression and immunomodulation, 186-187
incidence, 2
inflammation, 179-180
innate immune system, 181-182
innate intercellular signaling, 182
insufficient glucose in cones, 382-384
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metabolism overview, 381-382
mobility standardized test (MOST), 544
models
CNGBI, 74
in dogs, 78-79
PDEG6A, 74-76
PDEG6B, 76
RHO, 76-78
RPGR, 78
neurotrophic factors, 358
overview, 1, 448
photoreceptor cell death, 38
progression of, 365-366
qualitative studies of, 533-534
resident microglia vs. peripherally derived macrophages,
183-184
RHO, 231-232, 317-18
spectrum of microglia/macrophage phenotypes,
185-186
Retinopathy of prematurity, 39, 470
RGR, 206-207
RHO. See Rhodopsin
Rhodopsin (RHO)
in choroideremia, 206
dog model, 75
gene editing
antisense oligonucleotides (ASOs), 235
overview, 234
RNA replacement, 235-236
transcriptional repression, 235
gene therapy
adRP, 317-318
model systems, 232-233
other delivery methods, 234
targeting overview, 234
viral vectors for, 233-234
overview of mutations, 231-232
preserving viability of photoreceptors
microRNA gene therapy, 238
modulation of retinal bioenergetics, 237-238
neurotrophic factors, 237
overview, 236
suppression of unfolded protein response (UPR), 237
retinitis pigmentosa imaging, 497
retinitis pigmentosa mutations, 25, 76—78
RNA interference (RNAIi), 335
RNA replacement, 235-236
RNA splicing. See alternative RNA splicing
Rod-cone cellular interactions, evolution of, 372-376
Rod-derived cone viability factor (RACVF), 360-362,
366-368, 371, 374, 382
Rod-derived cone viability factor long (RACVFL), 368-371, 374
RP. See Retinitis pigmentosa
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RP2, 221
RPE65
choroideremia, 206
clinical trials, 139-140, 144145
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