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Introduction Different effects of Ca%*-activated K*-channel positive modulator of SK/IK channels on Ca?%*-activated K*-channel blocker apamin alters PCs firing pattern without affecting

Restoring altered firing pattern of cerebellar Purkinje cells has been proposed as a promising PC firing activity mean firing frequency

approach for the treatment of movement disorders such as ataxia (Kasumu et al., 2012; Alvifa and
Khodakhah, 2010). However new therapeutic molecules would require a full characterization of their
effect on Purkinje cells firing in normal and pathological conditions. Here, high-density multi
electrode array (HD-MEA) was used to monitor and characterize spiking activity of hundreds
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from. 3Brain (WWW'Bbram .COm). These deVICeS’ prOVIdmg 4096 re- Figure 4. PCs firing modulation by NS 309, a K,2 and K,3.1 positive modulator, in a treated slice Figure 8. PCs firing modulation by apamin, a selective inhibitor of K.,2 channels, in a treated slice
CO rdlng electrodes (64X64) covering an area of ~7 mm2, were able a. Representative image of a cerebellar slice on a chip with pseudocolor map of the MEA array superimposed in order to highlight PCs position. a. Representative image of a cerebellar slice on a chip with pseudocolor map of the MEA array superimposed in order to highlight PCs position.
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_ recording from the whole array at a frame rate Figure 5. PCs firing modulation by NS 309, a K,2 and K,3.1 positive modulator, in treated slices Figure 9. PCs firing modulation by apamin, a selective inhibitor of K.,2 channels in treated slices
analyS|S software. of 18 kHz per electrode (Ferrea et al., 2012). a, b and c. Same analysis presented for the single slice obtained from 1362 units (7 slices, 7 mice, bin size 30 s). a, b and c. Same analysis presented for the single slice obtained from 827 units (5 slices, 5 mice, bin size 30 s).
Characterization PCs firing activity in 90 minute long control experiments
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Figure 2. Representative PCs firing activity in a control slice a. Representative image of a cerebellar slice on a chip with pseudocolor map of the MEA array superimposed in order to highlight PCs position.
a. Representative image of a cerebellar slice on a chip with pseudocolor map of the MEA array superimposed in order to highlight PCs position. b. Pseudocolor map of firing rate activity in the first (basal) and last (final) ten minutes of recording. On the right the normalized percentage of Exp erimental proce dures
b. Pseudocolor map of firing rate activity in the first (basal) and last (final) ten minutes of recording. On the right the normalized percentage of firing variation between basal and final color map. ¢. Absolute and mean normalized firing frequency time course of 195 units presented in b _ , _ _ , _ , _ o _ _
firing variation between basal and final color map. e. Absolute and mean normalized firing frequency time course of 166 units presented in b (bin size 30 s). d. Box plots representing the mean variance of inter spike interval (ISI) and mean normalized frequency in basal and final ten Briefly, brains frOr.n 6 week.s Olld C57BL6/J mice were dissected in a high sucrose 'Cfe'COId solution. After brain dissection on the sagittal
(bin size 30 s). d. Box plots representing the mean variance of inter spike interval (ISI) and mean normalized frequency in basal and final ten minute recording. e. Most represented frequency peaks obtained from power spectra analysis of all PCs from slice in b. Inset: representative plane, 250-pym-thick vermis slices were cut and transferred at room temperature in an oxygenated standard ACSF. Recordings were
minute recording. e. Most represented frequency peaks obtained from power spectra analysis of all PCs from slice in b. Inset: representative power spectra of basal (blue spectrum) and final (red spectrum) from the 3 major groups highlighted in the distribution performed at 35 = 1°C on cerebellar slices continuously perfused at a rate of 4-5 ml/min with standard ACSF with picrotoxin (100 uM)
power spectra of basal (blue spectrum) and final (red spectrum) from the 3 major groups highlighted in the distribution. - » . and kynurenic acid (5 mM) in order to isolate PCs firing activity.
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