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Fig. 1. ICA result window show-
ing independent component 1
(IC1) in time base and spatial
map of MEA related with ICI.
Note the strong activity (hot spot)
in Channel 25 and weakest
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activity in Channel 75. Total 25
ICs from raw data were isolated.
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Fig. 2. Retinal waveform analysis by
principal component analysis (PCA) and
independent component analysis (ICA)
in normal mouse. (a) Raw data of
retinal waveform recorded with MEA
channel 15. (b) Top: light evoked ON
response classified with raster plot.
Gray bars indicate light stimuli (ON: 2
sec, OFF: 5 sec, full field white light
source, intensity: 1.37 xW/cm’). Bottom:
light evoked ON response classified
with Post-stimulus time histogram. (c)
Top: one of the 30 independent com-
ponents  (ICs) extracted from retinal
waveform was shown in time scale
(msec). y axis: amplitude (ai: arbitrary
unit). Bottom: MEA spatial map showing
one hot spot around Channel 15. A
single hot spot which shows a perfect
spatial matching with PCA-derived ON
ganglion cell response was found.

Fig. 3. Retinal waveform analysis by
principal component analysis (PCA) and
independent component analysis (ICA)
in normal mouse. (a) Raw data of
retinal waveform recorded with MEA
channel 26. (b) Top: light evoked OFF
response classified with raster plot.
Gray bars indicate light stimuli (ON: 2
sec, OFF: 5 sec, full field white light
source, intensity: 1.37 xW/ em?). Bottont:
light evoked OFF response classified
with post-stimulus time histogram. (c)
Top: one of the 30 independent com-
ponents (ICs) extracted from retinal
waveform was shown in time scale.
Bottom: MEA spatial map showing one
hot spot around Channel 26. A single
hot spot which shows a perfect spatial
matching with PCA-derived OFF gan-
glion cell response was found.
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Fig. 4. Light evoked ganglion cell responses classified with
PSTH (post-stimulus time histogram, bin: 1 ms). Gray bars
indicate light stimuli (ON: 2 sec, OFF 5 sec, full field white
light source, intensity: 137 zW/cm?). Three types of light
evoked ganglion cell responses in normal mouse were shown
(bin: 1 ms). (a) ON cell, (b} OFF cell, (c) ON/OFF cell, (d)
however there is no light evoked ganglion cell response in rd/rd
mouse.
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Fig. 6. The effect of band-pass filtering. (a) Recorded abnormal
waveform and spike from MEA without filtering. Abnormal
waveform’s frequency is about 10 Hz. (b) Band-pass filtered
data. When the band-pass filtering (100~3,000 Hz) was applied,
10 Hz abnormal waveform disappeared and only normal spikes
were left.
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Fig. 5. Retinal waveform analysis by
independent component analysis (ICA)
in rd/rd mouse. (a) Raw data of retinal
waveform recorded with MEA. Ab-
normal retinal waveform about 10 Hz
overlying on normal spikes. (b} Top:
four of the 30 independent compo-
_g nents (ICs) extracted from retinal wa-

veform were shown in time scale.

Bottom: matching MEA spatial maps.

There are numerous hot and cold spots.
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Spatiotemporal Analysis of Retinal Waveform using Independent
Component Analysis in Normal and rd/rd Mouse

Jang Hee Ye, Tae-Seong Kim*, Yong Sook Goo

Department of Physiology, Chungbuk National University School of Medicine, Chungju,
*Department of Biomedical Engineering, Kyung Hee University, Seoul, Korea

It is expected that synaptic construction and electrical characteristics in degenerate retina might be different
from those in normal retina. Therefore, we analyzed the retinal waveform recorded with muliielectrode array
in normal and degenerate retina using principal component analysis (PCA) and independent component
analysis (ICA) and compared the results. PCA is a well established method for retinal waveform while ICA
has not tried for retinal waveform analysis. We programmed ICA toolbox for spatiotemporal analysis of retinal
waveform. In normal mouse, the MEA spatial map shows a single hot spot perfecily maiched with
PCA-derived ON or OFF ganglion cell response. However in rd/rd mouse, the MEA spatial map shows
numerous hot and cold spots whose underlying interactions and mechanisms need further investigation for

better understanding.

Key Words: Degenerate retina, Multielectrode array, Principal component analysis, independent component

analysis, Retinal waveform
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