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Establishment of novel chemical screening assay for risk factors in cone
photoreceptors of macular dystrophies
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It has been known that excessive light stress causes photoreceptor death.

Blue light has the shortest wave length of visual light, and therefore is though as a risk for
damaging retina and vision loss because of the highest amount of energy. However, it remains less
known the molecular mechanism how blue light damages photoreceptors. To address this question, the
role of lysosomes in the stress response to blue light was examined. Blue light-emitting diode (LED)

light induced lysosomal membrane permeabilization and Transcription Factor EB (TFEB) nuclear
transport, resulting in the activation of the lysosome related genes. Antioxidant ameliorate this
change, suggesting that oxidative stress is a cause for lysosomal damages. These finding indicates
that chemicals which protects lysosomes from light might be a new target for preserving vision from
retinal diseases such as macular dystrophy.
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A, Representative images of AO staining in live 661W cells. Red and green represent AO signals in acidic
compartments, mainly lysosomes, and those under neutral pH conditions, in the cytoscl and the nucleus,
respectively. B,C, Immunoblots of cathepsin D and lamp1 on subcellular fractionation samples of 661W
cells with or without exposure to blue LED light for 6 h. Data are expressed as the means = S.E.M. (n = 4).
*p < 0.05 by student’s t-test vs Dark.
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Representative images of lysosome clusters (LysoTracker, red) and nuclei (Hoechst, blue) in 661W cells
exposed to blue LED light at the indicated time point (A} or for 6 h (B).The quantification of lysosome cluster-
positive cells with or without NAC is shown in C. CQ; chloroquine, BafA1; bafilomycin A1, NAC; N-acetyl
cysteine. Arrowheads indicate lysosomal clusters. Bars = 40 pm. Data are expressed as the means =
S.E.M. (n =5), *p < 0.05, **p < 0.005 by student’s t-test vs 0 h, TTp < 0.005 by Student's t-test vs Vehicle.
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A, mRNA transcript level of lysosomal-related genes in 661W cells exposed to blue LED light. B,C,
Immunoblotting of lamp1 in 661W cell lysates at the indicated time point without (Dark) or with exposure to
blue LED light. The quantitative data is shown in (C). D, E, Representative images for the intracellular
localization of TFEB-GFP under blue LED light (D). The ratio of TFEB-positive nuclei are (E). Arrowheads
represent TFEB signals in the nuclei. Data are expressed as the means = SEEM.n=6 (A, D, E)or4 (B, C)
*p < 0.05, “*p < 0.005, *** p < 0.001 by student’s t-test vs Dark.
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