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on hippocampal pyramidal cells by SDS-digested freeze
fracture replica labeling(SDS-FRL)
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Quantitative localization of GABA 4 receptor subunits on hippocampal pyramidal cells
by SDS-digested freeze fracture replica labeling (SDS -FRL)

Pyramidal cells in the hippocampal CA1 area express at least 14 subunits of the
GABA-A receptor, and receive GABAergic input from interneurons, which make
synapses on the soma, dendrites and the axon initial segment (AIS). Here, they used
the SDS-digested freeze-fracture replica labelling method to visualize the cell surface
distribution of the alphal, alpha2, and beta2/3 subunits quantitatively on distinct
subcellular compartments of pyramidal cells. Immunogold particles for these subunits
were accumulated over clusters of intramembrane particles (IMP) on the protoplasmic
face (P-face) of the plasma membrane, indicating that many IMP clusters of a certain
size represent GABAergic synapses.

The sizes of labelled synapses were not different on the somata and the main apical
dendritic trunks. However, the synaptic areas on AISs were significantly smaller than
those on the soma and apical dendrites. Axon initial segments were identified by
immunogold labelling for the Navl.6 subunit of sodium channels. The synaptic
receptor labelling densities for GABA-A receptor subunits were not significantly
different onthe tested areas of the cells. A high proportion of receptor labelling was on
the extrasynaptic membrane of the pyramidal cell soma and dendrites. To examine the
co-localization of different GABA-A receptor subunits in single synapses on the soma,
double labelling was performed with antibodies raised in different species. These
experiments showed that the majority of synapses contains alphal, alpha2, and beta2/3
subunits. Future experiments aim at testing whether distinct synapse populations
differing in the relative proportions of different subunits can be detected with freeze

fracture replica immunogold labelling.
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SDS U 7)) A B FREMEBIEZ AW B EHAMIZ O apical dendrite, soma
B LW axo-initial segement(AIS)IZ B> 2 GABA fEEME A 1S F 7 RBE 2 FE
U, V7 REEB IO F 7 ZIAEIBICB T 5 GABAA ZAKY T2 =v b4
M/ REERE LEMREZE DM TH 5. EHEHAMKE 2 BEEOMIE M IS
&5 N 5Pk (intramembrane particle) OZE L TV % ¢ GABAA 24
T T2y FbOEBDPRDOOENBE D% GABA ¥ F 7 AMHE EMIERIT. AIS
BT B F 7 REMEEE. EAEHREEB XA DL L/ nT
ErRVWHLTWS, /-, filESHAIICBIT %Y F 7 REHODl,02, ab BLY
B2/3 GABAA ANV 7=y FOBEZESN TZHWEREEHTHRET LE
R AR ZHEB L OHIEAKIC B W T al, a2 BLUB2B SR FOEE S F 72
HEINHEHBIXEOMHBEPEREREINE, Y FTAAZBAELEZOLNTWEAS 12D
THYFTREHIERDPER L TWED, o SR TEE YT 7 2 MHEIEHEE ICHE
Blda oz, Fal,a2,05 BLUE2/3 ODBDOBO DIEMBE 2 BHRZE, M
ik, AIS O F 7 RABEEWTIHLB L2 ZAERBRETREO SN o/=, I,
VT ANEHICBITAEZT T Aoy VOEER ST REH LR LUEEZ A,
I T ZANEBIC X al,a2 BRUB2B ERFICE LT, O F 7 XEEOK 100
D1, ob WHLTX160D1DOEETHFEL TSI EHHBHLE. i,
HEY 72—y POREIZODWTIE, al L a2 Y 7212w bORERIIIERICE
H2Ep2/3 BtEY > T XA OK 8B THEI W=, Tz, p2/3 BELSF 7
idal,a2,ab ODWTNDPDPEBRINEFHRPLS, K2 0%DYF T X Tidal, o2,
DHEELTob ODAELET D HEEMEDIRBRI N,

RHEMXIFIEXTEIPNTB D, MEOER. MEOCED A, BO5IEHKER, B
CZNICHEDWEERIIBE LT, +oaMETEIhTn3, 5%, HEifNRRESE%<
DZ5TLICKoT, WHEEDD Th  FRAER M BT 2 MG E R O 2 #
WARESEWRT B LDPHRZFTE S,
INLDTEPLHBFBHDMXIXFMMXE LTHAEHELWHNETH 5 L
E RO A
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