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RESEARCH NEWS
The origins of oscillations
den Short'@

JGP study (Horie et al. https://doi.org/10.1085/jgp.202413749) explains why mice lacking TRPM1 exhibit oscillatory firing of
their retinal ganglion cells, and suggests that the same mechanism causes similar oscillations in other outer retinal diseases.

Retinal ganglion cells (RGCs) are th

neurons of the retina that relay

output
ual sig
nals to the brain. Under certain pathological

conditions, RGCs can display spontaneous
y. The resulting "noise” F |

disrupts visual information processing and 5
can cause hallucinations, but the mecha ]
nisms under these oscillations are un -
clear. In this issue of JGP, Horie et al. reveal 3
why RGC oscillations occur in Trpm knock H
out mice, a model for genital stationary :
]

t blindness, and suggest that the same

hanism drives cscllations in rdl

model for the degenerative disease ret
pigmentosa (1).

TRPMI forms cation channels at the

Horie,et al.,).Gen.Physiol. 2025
KK EEBRE Y 7IZIRHA

e cells. This ON

or y via am:
S response is lost in the absence of TRPMI or
*.' » b mGluR6, and mice lac ither protein
w - serve as models for congenital stationary Clockwise from top lefi: Sho Herie, Katsunofi Kitano, Masso Tachibana, and Chicko Koike
night ss. But Trpml knockout mi
also exhibit ascillator in Trpml KO retinas, and that , and determined that ON and
phenatype that is not observed illations are in-phase between receive periodic excitatory and -
deficient rodents (3). “We wonde of the same type, but anti-phase be tory inputs, respectively,” Koike -
the difference is that couses pathological tween pairs of ON and OFF cells. This sug- explains. ]
ns in Trpml KO but not m gested that the oscillations are driven by This led Koike and colleagues to focus on '
s,” says Chicko Koike, a p synaptic inputs from upstream retinal neu-  All amacrine cells {AIl ACs). These retinal

Ritsumeikan University in Japan. rons that connect to both ON and OFF RGCs,  interneurons make inhibitory, gly

Koike and colleagues, including first au than by any intrinsic propertiesofthe  synapses onto OFF RGCs, while also con

hemselves necti via g nctions to ON cone BCs
r citatory, glut t
apses onto ON RGCs. Horie et al. found

rrespanding authors
itano and Masao Tachibana,

found that both ON and OFF RGCs oscillate

¢ Writer, Rockefeller Uriversit

Rockefeller - © 2025 Mudhalillar vl Press. Th sk b e undr —
d University
Press Rockefeller University Press " Wttps://dei org/10.1085/jgp. 202513904 10/ 2

Gen, Physiol. 2025 Vol. 157 No. 6
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Society of General Physiology
2026 Cranefield Student Award

Sho Horie (Ritsumeikan University, Japan)

“A mechanism for pathological oscillations in mouse retinal
ganglion cells in a model of night blindness”

Retinitis pigmentosa (RP) is a degenerative disease leading to blindness with many PR patients
suffering from "photopsias”- perceived flashes thought to be caused by pathological oscillations
in retinal ganglion cells. Horie and colleagues uncovered the mechanistic origin of these
pathological retinal oscillations. By combining electrophysiology, immunohistochemistry, and
computational modeling, they demonstrated that reduced ON bipolar cell output, specifically the
loss of TRPM1 in bipolar cell dendritic tips, is the key trigger of oscillatory activity. By identifying a
precise cellular and molecular cause of visual noise in degenerative disease, this study provides
critical insight and a clear direction for therapeutic intervention.

Jownal of
General
Physiclogy

https://doi.org/10.1085/jgp.202413749
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