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Fig. 1 Effect of microinjection in area PMLS
on neuronal activities in neighborhood
(a) The visual responses were intensely suppressed by injection of
GABA. Slow but steady recovery was observed from ~ 300 s after the
last injection. (b) On the contrary, injection of ACSF (artificial
cerebrospinal fluid) led to little change in the firing rate. In both cases, a
micropipette-microelectrode compound was used to deliver the reagent
and record the neuronal activities close to the site of injection. As the
stimuli, drifting sinusoidal gratings were presented alternately in the

optimal direction and in a random direction for s in turn.
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Fig. 2 Effect of PMLS inactivation on visual responses é
of three representative striate neurons ~
The direction tuning curves to drifting sinusoidal gratings were fitted
with a bimodal von Mises function. Spontaneous activity levels are
depicted with separate symbols on the right margin. Error bars indicate

standard errors (not shown for recovery to reduce overlap of lines). In
general, the visual responses decreased during PMLS inactivation, but
the direction and orientation selectivity changed differently for the three
cells. (a) The selectivity was basically unaffected. Control: PD=207.3°,
DSI1=0.80, OSI=0.98, HWHH =39.9°; PMLS inactivated: PD=207.2°,
DSI=0.84, 0S1=0.99, HWHH=35.0°; Recovery: PD=205.0°, DSI=0.70,
OSI =0.99, HWHH=35.2° . (b) Both direction and orientation tuning
strengths were reduced. Control: PD =183.4°, DSI =0.53, OSI =0.53,
HWHH =28.7°; PMLS inactivated: PD=193.1°, DSI[=0.28, OSI=0.15,
HWHH=85.9°; Recovery: PD=171.7°, DSI=0.51, OSI=0.52, HWHH =
19.6°. (c) The preferred direction reversed to the opposite. Control: PD=
353.9°, DSI=0.39, OSI=0.75, HWHH=33.3°; PMLS inactivated: PD=
180.7°, DS1=0.22, OSI=0.82, HWHH =42.8°; Recovery: PD=348.5°,
DSI=0.12, OSI1=0.89, HWHH=32.4°. All these remarkable changes were
verified by clear recovery after inactivation. m—m: Control; 0--0 :
PMLS inactivated; A---A: Recovery.

Control

Fig. 3 Effect of PMLS inactivation on response
strengths of striate neurons
(a) The maximal firing rate, evoked by stimulus drifting in the preferred
direction (n=47). (b) The general firing rate, evoked by stimuli drifting
in each of the 16 directions (n =47 x16). Most of the data points fall
below the diagonal, indicating that the response strengths decreased

during PMLS inactivation.
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Table 1 Effect of PMLS inactivation on visual response properties of striate neurons

Control PMLS inactivated P (Wilcoxon test)
Maximal firing rate (n=47) Mean 29.63 + 3.42 24.76 + 3.17 <0.000 5
Standard deviation (SD) 7.56 + 0.71 527 £ 043 <0.005
Mean/SD 4.52 + 0.46 4.53 + 0.46 0.88
General firing rate (n=47x16) Mean 12.70 + 0.52 10.63 + 0.48 <0.000 1
Standard deviation (SD) 4.28 +0.13 328 +0.10 <0.000 1
Mean/SD 2.85 £ 0.09 2.94 £ 0.10 0.79
Spontaneous activity level (n=47) 5.57 £ 0.94 4.65 + 0.86 0.085
Max. firing rate / spontaneous 9.73 + 1.28 8.42 + 138 <0.05
Tuning properties (n=41) Direction selectivity index (DSI) 0.51 + 0.05 0.46 + 0.05 <0.02
Orientation selectivity index (OSI) 0.91 + 0.03 0.92 + 0.03 0.60
Half-width at half-height (HWHH) (29.46 + 1.72)° (33.02 + 2.38)° 0.21

The data are presented in format of mean + standard error. All the firing rates, including means and standard deviations, are given in spikes/s.

2.3 AESEAENEE M

Kl 4 7R, PMLS X 2R3 R A W38 0
I[P 41 A 17 DXAREE T 7 [R5 ) G B 1 A2 1k,
WIERE MRS R TR 1. TLUER], 480858
S A RIS T I EEALRFEAE, B 6 MR
L7 R KA 1800 4 (] 4a). 3X 6 N4 424U
T Bl 2¢ iR SEfil, DSHAEERAG, EPRA “XUm”
V. Rk, PMLS XRTEATREMCE “Xm ” 40l
(K7 T e, B HAt 17 X Bh 2 S it de i T 1 9F:
TES et RE .

ESLIAIR, 2504 B DSTAEA BT R (& 4b),
{15 FE A S ARAR AL 1 35 (P < 0.02), UL W] PMLS [X.
SRAG AT REAL 17 DX AR 2R 0 1) J7 [ B MR 9SS . 1
OSI #1 HWHH B THA B, FEARSARRA W] B A

A, RIS S o e Bk R e A B 4 a1y 5, G
k.

h TR 7 )/ RA TR S B N B AR AT
KF, PRGN 7 g Y e i — fh A 2.
DA SRS AT RIS I 7 1) A0 gt 1y A TR R e, X 2R
BTG AT o BE U —,  JRRE AN R 48 P ey it
e Hoa 7 Xt 5E. B 5 R PMLS X RV A
AR 47 AN 17 XA AR h 2. mT R
R, AN T I R T8 R N AR S R 3
AT, B FEREfAAEER. S Bk
MRS o w2, A RO AR R RN, RS
7 ) PR TR DST ek 1 3= ZE R AL i A%
5 1) N PR ki A 2R AT K B IR AT
TEAR, R A RENE H A I B 2 AR A 35



*826° EYUESEYYIRHRE Prog. Biochem. Biophys. 2011; 38 (9)
(2) 360 Preferred direction(®) (b) s Direction selectivity index
r /0 . . r Pl
) ,‘/.’ éfj ; /6
./‘/ 8/ ° //
< 270+ e o4 o Ve
2 4 & £ 10+ -
< ’ /s I3 : o /6
2 s . Z 96
251 ," o, /'é 5 [%4
21808 gro kS £ &,{°
(ﬁ r's * e « o/ °° °
= A S 05t o,
=9 Vi 0/ oy L, °co
90+ /o o4 9/
Ve 1 0° , % o
K4 o
/68 . u//% ° e
K4 (-] o
// -3 /’ 9/ o°°°
0 1 1 1 1 0 " © 1 1 L
90 180 270 360 0.5 1.0 1.5
Control Control
© ] Orientation selectivity index (d) Half-width at half-height(®)
St . /, 90 r . /,
// ° //
/0/ /,//
E o °°/: -g /’
§ 1.0+ /m § 60 + Ve
E o °°/9/°g ) B ° //
.g ° /9/ ) _g ° oo % /70
w0 v n o W/ o
= S/ 4 ¥
S 05} ° o S 30} o % o
a 7 [ 000,800
o
’ o
// //c? °° o
/,/ o /,/
0 // 1 L L 0 // L L L
0.5 1.0 1.5 30 60 90
Control Control

Fig. 4 Effect of PMLS inactivation on direction and orientation selectivity of striate neurons
(a) PD, the data points distribute close to the three reference lines, indicating that the preferred direction either kept unvaried or reversed to the opposite
during inactivation. (b) DSI, for most cells the direction selectivity index decreased during inactivation. (c) OSI and (d) HWHH, the change of
orientation tuning strength was insignificant. All the parameters were derived from fitted tuning curves. Several cells were excluded since their

responses were insignificant during inactivation, therefore n=41 in the panels.
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Fig. 5 Effects of PMLS inactivation on normalized

tuning curve of striate neurons
For each cell, the direction tuning curves before and during PMLS
inactivation were individually normalized in respect to the maximal
firing rate before inactivation and aligned to the corresponding preferred
direction. The normalized curves were averaged over different samples
(n=47) to show the overall change in the striate cortex. Spontaneous
activity levels are depicted with horizontal lines. Error bars indicate
standard errors. The neuronal responses decreased in all the directions,
but most largely in the preferred direction.m—m: Control; 0--o: PMLS
inactivated.
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Effects of Feedback Projection From Cortical Area PMLS
on Response Properties of Striate Neurons®

LI Yu-Hui"?, LI Bing"™"
(" State Key Laboratory of Brain and Cognitive Science, Institute of Biophysics, The Chinese Academy of Sciences, Beijing 100101, China;
? Graduate University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract In the nervous system, numerous feedforward and feedback circuits are formed by descending
projections together with ascending inputs. It has been shown that the transmission and processing of neural signals
are modulated by these extremely complicated pathways, but little is known about the functional roles of feedback
projections in the cortex. Area posteromedial lateral suprasylvian (PMLS) in the extrastriate cortex of the cat was
inactivated locally and reversibly by microinjection of inhibitory neurotransmitter GABA, and extracellular
recording was performed to investigate the changes in visual response properties of neurons in the striate cortex.
The PMLS inactivation resulted in an overall reduction in the responses of striate neurons to moving stimuli,
accompanied by little change in the relative stability of responsiveness and a decline in the ratio of maximal firing
rate to spontaneous activity level. In the meanwhile, the direction selectivity index decreased, but the change of
orientation tuning strength was insignificant, the preferred direction kept unvaried except for a few bi-directional
cells. Further analysis revealed that the neuronal responses were reduced in all the stimulus directions, but most
largely in the preferred direction, which might serve as the key factor to weaken the direction selectivity. These
findings indicate that the feedback projection from PMLS can enhance the direction selectivity of striate neurons
but exert little effect on the orientation tuning. It appears that the feedback modulation is characterized by the

important role of PMLS in visual motion processing in the cerebral cortex.
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