- 644 - A IR AL R R

2025 4F 7 HE5 43 355 7]  Chin ] Exp Ophthalmol, July 2025, Vol. 43 ,No. 7

- Zf k-

KB EERARGITBRZRATENMNERRFOFIERE
Bl ik sk W% Wi

KK FARERBRAF ., KL 430060

BAEVE % . ", Email : yinshen@ whu. edu. cn

(FEZ ] DAGRRSZ &% A 390 8 T2 Dy 35 S0 BLURR AIE 1 A0 190 523 A7 14 g , 00 00 Do JE € 38 72 A R AT o A O
PR RS R R ERVE N S BO AL 84 AR ORI o T L 3 AL R e A
HF AR I A BR , 6 52 s — ELA5 A3 B0 T8 A LA 3G &% 05 T3 R AME L T 2k o J4F Ok , e ist i 24 AF
Ohy— % Y P 2 TR L G Rl SR, Sy R I AL T I R R AR TR S A 0 AL ) RE B ARG T RT
B o PR BAR ) RE A D PR A AR OG5 3 S A, 2 B 't SR B (D Rl 2R 0 W 58 4 B B AR A AR 1K) B 5
PRI 8 2% 22 A0 P00 JIE o S A 40T 98 22 0 N LR 2 D e 22T 2D ), WAL TR 3 T T St i 7 BB T, 485 2
RUIRERDCIRSZ 4%, AR IIE T B o A SCERIR T AL 4P Ok 8 1 RE G BB (A BIE Rk e, A 2L T 1 1 A A O i R
LU O R 5 PR, I PRI T O 38 % 2 7 g A% R S OB AT AL IR I 3 ST+ B4 L T T O B I PR AR R 5

(Xs@gm] Ouigifl; FEPERYT; PRBERAT MR R s IR %

EE&WH: EXRAKRMYES (82471086) 5 EFE A0 (2017YFE0103400)

DOI:10.3760/cma. j. cn115989-20230210-00045

New advances in optogenetic techniques for the treatment of retinal diseases with photoreceptor apoptosis
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[ Abstract] Retinal degenerative diseases characterized by irreversible photoreceptor apoptosis, such as
retinitis pigmentosa and age-related macular degeneration, are among the leading causes of severe visual impairment
and blindness worldwide. Due to the neuronal nature of the mammalian retina, its regenerative ability is extremely
limited. Damage or death of photoreceptors typically results in permanent vision loss. In recent years, optogenetic
therapy has emerged as a novel neuromodulatory and vision restoration strategy, offering new hope for patients in
advanced stages of these diseases. This approach involves using viral vectors, like adeno-associated viruses to deliver
genes that encode light-sensitive proteins, such as microbial opsins or engineered rhodopsin variants, into surviving
inner retinal neurons, such as bipolar or ganglion cells, thereby bypassing the degenerated photoreceptors and re-
establishing light sensitivity and visual signaling. This review summarizes recent advances in the development of high-
performance optogenetic tools, highlights findings from clinical trial at home and abroad,and discusses the therapeutic
potential and translational prospects of optogenetics in treating inherited and degenerative retinal diseases.
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