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Neurotransmission plays an essential role in neural circuit formation in the central nervous system (CNS).
Although neurotransmission has been recently clarified as a key modulator of retinal circuit development, the
roles of individual neuronal activity are not yet fully understood. In the current study, I investigated the role of
neuronal activity of ON bipolar cells in development using mutant mouse lines of both sexes in which
neurotransmission from photoreceptor cells to ON bipolar cells is abrogated. I found that deletion of the ON
bipolar cation channel TRPM1 results in the abnormal contraction of rod bipolar terminals and a decreased
number of their synaptic connections with amacrine cells. In contrast, these histological alterations were not
caused by a disruption of total glutamate transmission due to loss of the ON bipolar glutamate receptor mGluR6
or the photoreceptor glutamate transporter VGIuT1. In addition, TRPM1 deficiency led to the reduction of total
dendritic length, branch numbers, and cell body size in AIl amacrine cells. Activated Goa, known to close the
TRPMI1 channel, interacted with TRPM1 and induced the contraction of rod bipolar terminals. Furthermore,
overexpression of Channelrhodopsin-2 partially rescued rod bipolar cell development in the TRPM1 ™ retina,
whereas the rescue effect by a constitutively closed form of TRPM1 was lower than that by the native form.
Our results suggest that TRPM1 channel opening is essential for rod bipolar pathway establishment in

development.
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MMEETE, HEEOONEIEMIROETE TS B 7 > F v RILVTRPMIQ RE< 7 A ORI LT U T, B
FLAHHON A MR I MG AL B TH D T EEHEMIZ Uiz, TRPM UMD 5 piHk{m % 52 1 7 ONBL AR I
OMRETHZ2ESEBAA 2 Fr 2N THD . TREMI O RBNT & -» CONBIIAGM N O FEEZHEET 5, HHN
TREMIRI= O A HIE b L & & A, ONBUSREAI O 81 ¢ & 5 44 BUUHIIE D 3R R /b, & B IR
TR S F T AT HANT 7 2 RO REEERTENHHE E . —F T, ONBUREEHINE ~ O %L
BT X AL T WV 2mGuREPVGTI T o7 AMIETHEZN S o RBEBIIBER I N o 2. WHIHIITRPMIF v
FIOHBEETFTHHCENEGoeDBMAHERPC, Fr AN NT 2y 2I0LBVAF 2 —FH2TML T, TRPMI
AT L7 FRMIE A~ QB 1 A > O AR BB ERICEE TS D L ER L. Blholehs, SiEH
VIR E 7 EONFE B BRIZ TRPMI 7 ¥ )L B A L iR RSB ETHLH Z & #W 6 niz Lis, COWFRE. 4
IR E RIS ARSI L ETH S TR RTHARARTSH U, PHEAER OMERBIEH A D = X A ORI
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