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Origins of choice-related activity in mouse
somatosensory cortex

Hongdian Yang!-2, Sung E Kwon!>2, Kyle S Severson! & Daniel H O’Connor!

> SO|otALL Rt 2 X=0f| Cieh QIX[H S[AFEE Al S A=0] BHE HES T + %
AtO| Hzl(trial-to-trial variability)S O Sg + U5, & 23 A00|H2 L|E &g Xt A

Nat Neurosci. 2015 Dec 7

> 0|3 ZAZYA 3} Daniel H O ' Connor #At AFE2 0[O 7|1t 7| Y2|etg 0I8Ho] FIQ 1 HIZZ TT HHOIM 52 BX| T (tactile
detection task) S 8H= SOt ZH2{sh e B FAO| AojLb, 1xt 7| A Zzto E'_F% 5H= (mechanoreceptive) 4 H0A{2] ATto|3 Yo SUs X30f of
B MENS O|SOHR| RS HOIFE. AlY 7 HOIMQ AT0|D B2 P YAMOE OfshA| ME B YHS B F. WO MZ L 7|22 = EYE
A4 20 SHPEIR] Qe CHEEO MY MEIM 71K M2 B3 S2I0| YojLkm, 2XtoIN 14 HZZ TUE SSoHs ok S48 NEg Mo
S urel A1 ZEQ ME L SHL O H20| M B LEIS AT0|IT} AOLIEE HE|7| XS AW

==

> Ol2fgt AZnt= A 2He ATO|ZO| fEA 1E 225 AKX 2, BHE &8

* =3 ™MH : http://www.nature.com/neuro/journal/vaop/ncurrent/full/nn.4183.html

MZ oA LIEILIEXI S 20lE


http://www.nature.com/neuro/journal/vaop/ncurrent/full/nn.4183.html

01. 5 HQ] 4] A+ OlE S

1. 3 HZEZ oA MEjE A

e "1 ke b L

Choice-related activity in mouse primary somatosensory cortex.

d C d (a) Tactile detection task based on deflections of a single whisker.
Stim No stim E . . . . .
(Go)  (NoGo) S (b) Trial setup. A tone alerts mice to the time of possible stimulus onset. On go
Lick No lick 3 trials, the whisker is stimulated with a sinusoidal deflection (0.5 s and 20 or 40
Reward , R S| Hit Faise = Hz). Mice respond within a 1.8-s window.
N 3 alarm 8
} 5
[, N /\.T‘ 3 Correct s (c) The four possible trial types, based on the stimulus condition (present or
L Miss | rejection absent) and the response (lick or no lick).
Speed (¢/s) (d) Behavioral detection performance varied with deflection speed for a single
b f whisker (thin black lines) and three whiskers deflected simultaneously (thin
N Example neuron purple lines). Shapes correspond to individual mice (n = 3). Heavier lines show
. Torgo pr— 1(;?:’:% mean performance across mice for deflection of one (black) or three (purple)
Whisker {NoGo - A OI whiskers. Gray symbol indicates performance (n = 2 mice) with strong multi-
Response window 05s s whisker stimulation. Bracket indicates range of speeds used for
electrophysiology and imaging experiments.
(e) Two-photon calcium imaging of S1 cortex during the tactile detection task.
g 176 Left, cranial window showing region expressing the genetically encoded calcium
. 1oqft=liRonedons indicator GCaMP6s. Right, example two-photon image over S1 showing
é’u—f 0.8 - hundreds of individual layer 2/3 neurons (white).
o >
S £ 06-
Eé 0.4 (f) Example activity (AF/FOQ) traces from a single neuron for two hit (blue), two
£3 ' miss (black) and two correct rejection (red) trials. Inset: early portion of traces,
=2 027 before the earliest behavioral reaction times, used to calculate “evoked” AF/FO.
04
0.1-0.05 0 005 0.1 0.15

(9) Cumulative histograms showing mean AF/FO for hit (blue), miss (black) and

Evoked AF/F, . . . .
0 correct rejection (red) trials for each neuron (n = 1,746 neurons from 6 mice).
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