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Learning-induced context-dependent representation in auditory cortex

ik EX
Akihiro FUNAMIZU

HEHE S8 R0 AED

(Lecturer Hirokazu TAKAHASH]I)

Keywords: rat, auditory cortex, context-dependent, fear conditioning, support vector machine

1. [XC&IZ

PR ENE, EDREA ORI, B - BEAIZIS U Tk
T 5. TR0, EBROBRNT X2 MANOEFHREH D
&by BUTERT 5 EE 2D, AT, Z0
X O R OEI IR AA T o TR AR 5728
2, Ty MEREEZET IV E LT, WRIUKGEHICEILT D
Pk & AREE) 2 — o OB A GRS D, £z, kO
FEARJFER DR AR H1-0I2, BERVE CORMEGR D
kA A 2 REZE IR G B N 2 — o DT 5.

2. BEREDINRIRTFHRIERKRIR

21 Ak

T 4 AL —%T v NOREE W, RIS}
JEFEL, TTEEHIICRIZAHT AR M L. ST
%OT v NIERE T, ZEMR e iSE X — I L
(GIEAHTRE s n=12), ST 2SEL TR0 T > R
FEOMIRE . — (v ba—E  n=10) &l
L.
2.1.1 {TEIRER
YRFICAOMET 2R UIZBREE (MEFEREE ) T,
S (CS) e (AR 20 kHz) & Fi~DER >
a v 7 EERHCE 272, —F, HEEORWEREE (5EREE
T) TiE, CS oHZEHRLEN KT oEHIC, CS
DFr, MG DI, CS LHEF ZAEHLE - EE TN 3
S, Ty MR Lz, Ty MIRWE K C D & K&l
BEIHE5., 22T, SteontomErRZFHIL, 8o
L LT,
212 fEERIOER

T haeA Y TN TR AREEL, 18 SMOFHALRZ
Ffo X o T AT ARINERT VA &, BERE AR
FIA LTz, SrHAETT, B ef@idt, FEOMBEIIR
DARSURZ, T, MEE, TN ENOBREE T CRRllL7-
2.1.3 MEEEEDMEMNT

FEHALRTC, e bIRWEE THEHIIA T K3 5 B
(FFsRmes) Zai~rz. Fhre D EIARR R B 22
AT % ST B T2 0\Z, FEEAE 4 e 2% LT, [RAAE EIT,
v ke UL ST, BN ORISR
ZER, AR CORHYERE A & i~
22 #HR
2221 {TEhEHRI

ST HEDT » BT, CS DR, MFdDr, CS LS
RGO IR DB R 2 510 L7 /SR, &5
MOENL, 24 650 #, 700 b, 1418 Fb72 7.
CS LMEE ARG DRI B 4R LT & & OREERF,
CS DAHAERRLIZEE LV L HERICEI ST (V412
7 O BIERRTE « p=4.64E-5). ZORERIE, IRIMK

ek S LD /N AVA DY R r N
222 HEEBOFHAI

11T, 2y MUk & S HRET, SRS Oy
RO & BT AG R R, SIS, MEEER
B N COBEREDOMmFENSEEM L=, £/, HERE T T,
20 KHz | ZFHSE R A R RS o sl Y, =2 he—L
B LA HTRECENER, 167 mm? & 328 mm? 72~ 72,
—J7, BEEEREL T O, WEEXIEE LR T (=
v kLR 204 mn?, SfEHTERE 2.5 mm?). (X212,
TR RO IRTT 2, SFHEER A 5D Hif

Control (n = 10)

In silence Under noise

:_:l'.l'--q: . imm

~F
8.08 mm?
Conditioned (n =12)
In silence Under noise

- D [ ]
[ Ml =
7 1_ 1—>A i
- % i'
I N} i
w |,
10.25 mm? . 10.02 mm?

Characteristic frequency (kHz)
T 248 16 32
Fig.1. Characteristic frequency (CF) distribution in the derived
auditory cortex
CFs are shown by gray scale. Area of auditory cortical field is
given in the figure. “x” indicates the origin of the coordinate.
D: dorsal, A: anterior.
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Fig.2. Areal propotion of CF
Statistical significance of y’test is given in the table. CFs above
10 kHz are shown in this figure: **, p <0.01 (y*test).
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Fig.3. Activity dropping analysis (ADA)
(2) Dropping order of SVM input data as a function of normalized
spike rate. Each dot indicates a neural activity and the color
indicates the spike rate. (b) Means and standard errors of
efficiencies in ADA. Cross validation: Result of 5-fold cross
validation. Training data: Efficiencies of training data. New
data: Efficiencies of new data.
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Fig.4. Spike rate analysis (SRA)
(@) Discrimination rate of neural activities as a function of
normalized spike rate.  (b) Example of SRA.
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Fig.5. Frequency discrimination rate
(@ Neural activities contributed to frequency discrimination.
Low spike activities (< 96 in fig.3) are highlighted. (b)
Discrimination rate of low spike rate activity shown in asterisk (a).



