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Abstract

A full understanding of how ion channels are expressed and
function in non-pathological conditons s the first step in order
to de termine the identty of ion channels whose malfunction
leats to pathologicalsituations.

Up il now stuties investigating ion chanel expression and
function have been limited 1 few channels. The complex firing
patterns dsplayed by neurons are not due 10 a single on channel

the ineraction between ion channel constelations co
expressed by the neuron

 We recently developed singe cell multiplex RT-FCR protocols that
alow simultancous detection of mRNAS encoding for more.than
51 proteins from fully morphologically and electrophysiologically
characierized neurons.

* Ths mRA profile includes 3¢ alclum binding proteins, 9
neuropepides, 5 enzymes and over 24 K* and 9Cat channel

aipha and beta subunits.

Whole-cel paich clamp recordings from intereurons in layers 2
106 were performed in somatosensory corlex neocortcal sces.
jwvenle rats  (P13P1).  After  wholecel
slsrophysilogia rpetie of e el wer tuded n aetall

ded wih blooyin for subseen 3 O
anatanical computer reconsiuctions and.ai the end of

Srperment cyiopasn s asraled o1 sibesciers Sogle oot

RT-RCR.

Introduction

A major challenge i the post-genomc era i to establsh

the functions of specic genes and combinaions of genes. This

becomes a high-prorty issue in the case of channelopathes,
hological states suspected (o be caused by ion channel

malfunctor or o determine wihich fon channcls are

causing i ogies we must frst. fully undersiand

lon channels are express and funcion in non -pathological

condtions. Up 1l ow studies. investigating ion chamnel

imerneurens, e al the  clectrophysiological
behavic of single neocortcal inerneurors was oblained s
the hde-cel patch.chmp technigue and the gene express
profie (mRNA) of a spectrum of fon channels and molecular
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Fig. 1 The Single Cell muliplex RT-PCR technique step by s1ep.
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Fig. 3 Electrophysiolagical protocols used i arder 1 test for he neuron's active and passive properties
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Fig. 4 Agarose Gels showing the PCR produs fo the 51 MRNAS simuaneously tested (i this case from 250pg of ota brain CDNA)
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Fig.5 A representative example of 2 layer 3 biufted cell. -0 computer reconsiucton: soma and dendries 1 red; axonal arbor in
blue. Representaive responses 1o step current inections. Calcium binding proteins, neurapepides, cnzymes K- and Ca* channel
MRNA expression profle.
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Correlating mRNA Expression Profiles Correlating Electrophysiology Profiles
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Conclusions

*This sy revealed interesting insights in how gene
expression can influence the electrophysiological behaviar of

* It has gven a detaied descrition of rat neocortical
intemeurons, which up to now had not been systematically
suded o the molecular level combined with
electrophysiological behaor

' This study showed that the molecular dversity of
intemeurons s far greater than assumed from thelr
seemingly homogeneous electrophysiological behavior. The

e of the study is that_mathematcal means could be
applied o find corelatons  between electraphyiological
features and gene expression profies.

* Using the appiied techniques i will 650 be possible (0 get
precise information about _developmental changes. in fon
channel expression and firng pat terns in healthy and non-
healhy animals.



