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Fig.1 Diagram of data access. (A) The Client/Server approach of OpenEx. TTank is a database server

which can store and provide data to many applications in real-time during an experiment or offline for

post-hoc analysis of data. (B) Format of data stored in TTank server. Tanks are used to determine where

data will be stored during an experiment; data of each session are stored in blocks; in which different types

of data can be classified as different events
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Fig.2 Real-time auditory neurophysiology toolbox. (A) The GUI of the toolbox based on ActiveX and Matlab. As shown

in the figure, the user only need to input the name of the tank, the block number and the event names of recorded data.

The PSTH and tuning curves of the average first spike latency or average firing rate versus variable parameters can be

calculated. Time range and bin width can be set freely. (B) Functions used in the toolbox and the flowchart of data

analysis. All these functions are standard script M-files, which can be modified in Matlab and be used separately by other

applications in Matlab
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Fig.3 An example of the raw waveform we recorded.
The marks below the waveform represented the durations
of sound stimuli. Our recorded data usually had a signal

to noise ratio up to 7 : 1 or larger
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Fig.4 Examples of temporal response patterns. Stimuli were presented once a second with a duration of 500 ms (A, C) or
100 ms (B, D). Each raster plot above the PSTH revealed a neuron's responses to 15 repetitive stimuli (Each line was a
trial while each dot represented a spike). The shadow area represent the duration of the stimulus. (A) Spontaneous activities
of this neuron were inhibited during stimulus representation. (B) This unit fired once after each stimulus. (C) The discharge

of this neuron was evident throughout the duration of the stimulus. (D) The activity of this unit was increased in the

stimulus duration, and then inhibited after stimulus

(A) (B)
80 &
N 30
70 )
o —_
: = 2
5 60 ; E 5
g %0 i g 20
2 40 Q
R <
5 30 - 0
= r g
- =
20+ ] o 10
10 f .
5
0 100 200 300

t (ms)

Neuron 2-007,
Noise
0 20 40 60 80

Intensity (dB SPL)

Fig.5 Rate-intensity function. (A) The raster plot of the neuron's responses to noise with intensity
increment. As shown in the raster plot, firing rate was increased and first spike latency was decreased

in response to higher intensity stimuli. (B) Rate-intensity function of neuron 007 responding to noise.

The firing rate increased monotonically with intensity increment
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Fig.6 Tuning curve of first spike latency. First spike
latency decreased with the increment of stimulus

intensity
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duration-role of inhibitory mechanisms in the inferior

A REAL-TIME AUDITORY NEUROPHYSIOLOGY TOOLBOX AND ITS APPLICATION IN THE
STUDY OF INFORMATION ENCODING IN RAT INFERIOR COLLICULUS

FENG Lei, WU Xiao-jing, QIAO Zhi-mei, = GAO Shang-kai, HONG Bo
(Department of Biomedical Engineering, Tsinghua University, Beijing 100084, China)

Abstract: A real-time auditory neurophysiology toolbox was developed based on the TDT
workstation and Matlab software. This toolbox was a user-customizable application designed for access of
the TDT data tank and implementing fundamental analysis of neuronal data from extracellular recording,
including post-stimulus time histogram, average firing rate, first spike latency, and tuning curve of
auditory neuron's response to different stimuli with changing parameters during the experiment. The user
interface of the toolbox was developed with GUI of Matlab, which was flexible to add new modules or
to modify old ones. Besides, all functions used in the toolbox were standard script M-files which could
be edited in Matlab and could be used separately by other applications in Matlab. SD rat was chosen as
the animal model of inferior colliculus (IC) neurophysiology, in which the function of aforementioned
real-time toolbox was tested. Preliminary experimental results revealed different temporal response patterns
of IC neurons and indicated that the intensity of stimuli could be encoded by the firing rate and first
spike latency.
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