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Fig. 1 The response patterns of SO neurons and DO neurons
(a) Showed the PSTHs (post-stimulus time histograms) of SO neuron to CF sound (A1) and CF-FM sounds with varied duration (A2-4). (b) Showed the
PSTHs of DO neuron to CF sound (B1) and CF-FM sounds with varied duration (B2-4). The number of impulses was shown beside each histogram and
the sound stimulation was sketched below each histogram. (c, d) Showed the distribution of best frequency (BF) against the recording depth (RD) of SO
and DO neurons, respectively. (e, f) Showed the distribution of minimum threshold (MT) against the BF of SO and DO neurons, respectively. The
scatter distributed in the dotted line showed the neurons distributed within the second harmonic and the percentage of neurons showed on top of each

panel. The BF(kHz), MT(dB SPL) and RD(j.m) of these two representative neurons were 50, 47, and 1 912 (A, 161 016); 36, 75, and 1 958(B, 170 518).

T 50% IPI A2 415 L, AT LWL 2B1)1% # £8 JCAE IZRE VT, Ho e A A A BV AE IF [n) # 5
DSC {f N-4~-1.63 kHz 2 [A] i} (DSC Y& [, X F7 (positive compensation area, PA)M.
SLATR), 50% IPT R /)N, RO JuXd [ 75 S B 1)
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Fig. 2 Recovery cycle curves and 50% IPI of a representative SO neuron obtained under different compensated condition

(a, b) Respectively showed the PSTHs and the recovery cycle curve of SO neuron with uncompensated pulse-echo pairs at varied inter-pulse intervals.

The standard 50% IPI (50% recovery time of response to echo under uncompensated condition) was 35.2 ms and indicated by single arrow. (¢) Showed

the recovery cycle curves of SO neuron under different compensated condition. The best 50% IPI (50% recovery time of response to echo under best

compensated condition) was 9.6 ms. (d) Showed the Doppler shift compensation value - 50% IPI curve, single arrow represented the best 50% IPI and

the corresponding compensation value was the best compensation value, double arrows represented the DSC selective range. PA, positive DSC area;

NA, negative DSC area. The BF (kHz), MT (dB SPL) and RD (jum) of SO neuron were 49.0, 49, and 1 943, respectively (16102785).
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Fig. 3 Recovery cycle curves and 50% IPI of a representative DO neuron obtained under different compensated condition
(a, b) Respectively showed the PSTHs and the recovery cycle curve of DO neurons with uncompensated pulse-echo pairs at varied inter-pulse intervals.
The standard 50% IPI (50% recovery time of response to echo under uncompensated condition) was 26.8 ms and indicated by single arrow. (c) Showed
the recovery cycle curves of DO neurons under different compensated condition. The best 50% IPI (50% recovery time of response to echo under best
compensated condition) was 0.8 ms. (d) Showed the Doppler shift compensation value - 50% IPI curve, single arrow represented the best 50% IPI and
the corresponding compensation value was the best compensation value, double arrows represented the DSC selective range. PA, positive DSC area;
NA, negative DSC area. The BF (kHz), MT (dB SPL) and RD (.m) of DO neurons were 52.0, 48, and 2 273, respectively (160412).
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Fig. 4 The best compensation value distribution
of SO neurons and DO neurons
Scatter plots showed the distribution of the best compensation value of
SO (filled circles) and DO neurons (unfilled circles). PA, positive DSC
area; NA, negative DSC area; N, the number of neurons.
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Fig. 5 The comparison of ability to process positive DSC between PA-SO and PA-DO neurons

(a) Scatter plots showed the distribution of 50% IPI under the uncompensated (filled circles) and the best compensated condition (unfilled circles) of
PA-SO neurons. (b) Scatter plots showed the distribution of 50% IPI under the uncompensated (filled circles) and the best compensated condition
(unfilled circles) of PA-DO neurons. N, the number of neurons; SR, short recovery (IPI < 10 ms); MR, moderate recovery (10 ms <IPI <30 ms); LR,
long recovery (IPI > 30 ms). (d, ¢) Comparison of the mean 50% IPI under the uncompensated and the best compensated condition of the two types of
IC neurons. (c, f) Respectively showed the change rate of 50% IPI of PA-SO and PA-DO neurons when the sound stimulus was changed from the
uncompensated condition to the best compensated condition. And the neurons whose rate of shortening of 50% IPI exceeded 70% were showed in black
box and the percentage was showed on top of the box. (g, h) Respectively showed the DSC selective range of PA-SO and PA-DO neurons. (i) Showed
the mean comparison of DSC selective range between PA-SO and PA-DO neurons. *P <0.05; ***P<0.001; “P>0.05.
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Fig. 6 The comparison of ability to process negative DSC between NA-SO and NA-DO neurons

(a) Scatter plots showed the distribution of 50% IPI under the uncompensated (filled circles) and the best compensated condition (unfilled circles) of

NA-SO neurons. (b) Scatter plots showed the distribution of 50% IPI under the uncompensated (filled circles) and the best compensated condition
(unfilled circles) of NA-DO neurons. /N, the number of neurons; SR, short recovery (IPI < 10 ms); MR, moderate recovery (10 ms <IPI <30 ms); LR,
long recovery (IP1 > 30 ms). (d, e) Comparison of the mean 50% IPI under the uncompensated and the best compensated condition of the two types of

IC neurons. (c, f) Respectively showed the change rate of 50% IPI of NA-SO and NA-DO neurons when the sound stimulus was changed from the

uncompensated condition to the best compensated condition. And the neurons whose rate of shortening of 50% IPI exceeded 70% were showed in black

box and the percentage was showed on top of the box. (g, h) Respectively showed the DSC selective range of NA-SO and NA-DO neurons. (i) Showed
the mean comparison of DSC selective range between NA-SO and NA-DO neurons. ***P <0.001; “P>0.05.
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Fig. 7 The recovery cycle comparison of DO neurons response to CF and FM component in echo
(a) The recovery cycle curves of a representative DO neuron response to CF and FM component in echo under the uncompensated condition. (b) The
recovery cycle curves of a representative DO neuron response to CF and FM component in echo under the best compensated condition, the arrow
indicated the values of 50% IPI. (c) The comparison of the mean value of 50% IPI of DO neurons response to CF and FM component in echo under the
uncompensated and the best compensated condition, N, the number of neurons. *P < 0.05; **P <0.01; *P > 0.05. The BF (kHz), MT (dB SPL) and
RD (pm) of DO neurons is 60.0, 55, and 1784, respectively (161220127).
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The Response Properties and Physiological Mechanism of Processing
Doppler-shift Compensation Signal of The Single-on and Double-on
Neurons in The Inferior Colliculus of Hipposideros pratti®

WANG Qiao-Chao™, KONG Hui-Fang”, CHENG Ya-Wen, WANG Hui-Mei,
FU Zi-Ying, CHEN Qi-Cai, TANG Jia™
(School of Life Sciences and Hubei Key Laborary of Genetic Regulation and Integrative Biology,
Central China Normal University, Wuhan 430079, China)

Abstract The special Doppler-shift compensation (DSC) behavior of the constant frequency-frequency
modulation (CF-FM) bats ensures accurate extraction information of echo. Then how the auditory center of bats to
process the echo after DSC behavior, and what is the adaptive physiological mechanism? In this study, we
simulated the echolocation signal of the CF-FM bat in the DSC behavior, and studied the response properties and
physiological mechanism of the inferior collicular (IC) neurons in processing the DSC information. A total of 117
IC neurons were recorded, and under the CF-FM sound stimulation, these neurons showed two response patterns of
single-on (SO, n = 83) and double-on (DO, n = 34), the former type only discharged impulses to the onset of
CF-FM sounds, and the latter type discharged impulses to the onset of both CF and FM components of CF-FM
sound. The results also showed that whatever the bat processed the positive DSC signal or negative DSC signal, the
50% inter-pulse intervals (50% IPIs, i.e. 50% recovery time of response to echo)of SO and DO neurons were
significantly shortened (P < 0.001) and concentrated in the short recovery region when the paired sounds were
changed from the uncompensated condition to the best compensated condition. Moreover, the number of SO
neurons whose rate of shortening of 50% IPI exceeded 70% was larger than that of DO neurons, and among those
IC neurons which preferred positive DSC, the mean DSC selective range of SO neurons was also significantly
wider than that of DO neurons. The above results suggested that SO neurons among IC neurons might make better
use of bat's DSC behavior than DO neurons do to improve the response to echo so as to obtain the information of

prey to the maximum and determine its relative velocity with the prey.

Key words inferior colliculus, single-on neurons, double-on neurons, Doppler shift compensation, inter-pulse
interval
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