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Quantitative analysis of AMPA and NMDA receptors in the retino- and cortico-geniculate
synapses as revealed by SDS-digested freeze-fracture replica labeling (SDS-FRL)

Relay cells in the dorsal lateral geniculate nucleus (dLGN) receive two types of glutamatergic
inputs; retinogeniculate (RG) and corticogeniculate (CG) synapses. These two types of
synapses have been well characterized electrophysiologically and morphologically, and
Sherman and Guillery (1998) have classified them as a driver which brings the information to
be relayed, and a modulator which serves to modulate thalamic transmission of the driver input.
The single RG input has a large number of synaptic contacts on the postsynaptic cells and
shows large amplitude in postsynaptic response. On the contrary, the single CG input has a
small number of synaptic contacts and elicits smaller amplitude in the same type of
postsynaptic cells. It has been shown that the synaptic transmission at both RG and CG
synapses is mediated via AMPA and NMDA receptors. However, it has not been elucidated
how AMPA and NMDA receptors contribute to the distinct postsynaptic responses mediated by
these two types of synapses. She, therefore, examined the expression pattern of AMPA and
NMDA receptors in RG and CG synapses in the dLGN using a highly quantitative
immunoelectron microscopic method, SDS-digested freeze-fracture replica labeling
(SDS-FRL). The SDS-FRL revealed that synaptic size of individual RG synapses (0.035 *
0.023 um®; median = 0.029, n = 111) was significantly smaller than that of CG synapses

(0.062 * 0.022 wm?; median = 0.058, n = 72). RG synapses expressed 1.7 to 3 times
higher density of AMPA receptors than CG synapses but the total number of AMPA receptors
per synapse was similar between these synapses. On the other hand, CG synapses expressed 1.6
to 3 times more NMDA receptors than RG synapses but the density of NMDA receptors was
similar between these synapses. These results suggest that distinct expression patterns of
AMPA and NMDA receptors in RG and CG synapses contribute to establishment of distinct
functional properties of the driver and modulator transmission in the visual information
processing.
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BRIN AR AR (ALGN) Oh##miRMpait, J LSV BERREEME LT 5 2 188
DAK., THEHLRERAZMEENSD RG (retino-geniculate) AH, LU KB EHRE
FM oD CG (cortico-geniculate) ANEZ TS, BANIEL, LWTFhd AMPA Z5AKE NMDA
SRRENLTEESNDSD . RG ARELFTRIEEDRSA/3—ELT,.CG AAlELFa
L—8—EL THREL TULVB T EMTRIBSNTIND, Bi—0D RG A Wi XS MDD+ TS
ZHELTRELGEEESITEBITOICLLLT.CG ANBHD L FTRERDHIIVLIEED
INSWZEDRIBN TN,

HEEEERFRIL. AANDEEDER. 512 AMPA 25{KkE NMDA ZREDFED
EZR%. D FBRFEMICHALMNNITHIEEEMNELT.RG VTR, B&KU CG VF+TR%
R EL T, SDS-digested freezefracture replica labeling (SDSFRL) k&S EBAMFE X%
RAWTEENGRETEIT o=,

BEHEIE.CG I FTRELELT RG U FFRIZEBWTIE, U FTRAEBSHESTHS
C&.AMPA SRAEFELH 2 B THHZL. AMPA ZRFBRHIIREBETHSZE, NMDA
ZRERENEREETHSHIE NMDA ZARKBIIINENTHLIILERVEL I, I,
RG Y+ 7RO, R @EHRA~DOA DTG, NMEFREIRADANIEALT
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