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Figure S1. Selective expression of transgenes and functional characterization of ChR2 in layer V principal cells.
Related to Figure 1. (A) Confocal images showing a coronal section of thmany somatosensory cortex of a double
transgenic mousibp4-cre x TdTomato which was injected with AAV transducing ChR2-eY [Eeft: The boundaries of
cortical layers (dashed lines) were identified loa basis of cellular density using Hoechst stainMgidle and right:
confocal images showing TdTomato (middle) and CeREP (right) expression. The normalized fluoreseentensity

is shown on the side for both imagés-C) Percentage of TdTomato- (B) and ChR2-expressifg (@) across cortical
layers. Data were pooled from 3 animals (3 sectgensnimal). Within layer V, we found that 22 + 6% at@l+ 3% of
the total Neuronal Nuclei- (NeuN) positive popubatiexpressed TdTomato and ChR2, respectively (rari®als, 3
sectiongper animal).(D-E) Percentage of TdTomato- (D) and ChR2- (E) expregssatis within layer Y and layer V.

(F) Examples of ChR2-positive layer V cells that welted with biocytin and reconstructed morphologlgal posteriori.

A layer V; slender-tufted pyramidal neuron is shown on tliiedled a layer ¥ thick-tufted pyramidal cell on the right.
(G) Schematic representation of the experimental cardigon used for brain slice experiments. Bluetlighs delivered
to isolated cortical slices through a fiber opticlaecordings were performed from ChR2-positiveraes (blue triangle).
(H) Representative current-clamp patch-clamp recordihg&/ing the membrane potential responses to dunjetions
(-100, +350, +500, +650 pA) of a ChR2-positive layeneuron.(l) Average charge transfer as a function of the light
intensity (stimulus duration: 300 ms; n = 7 ChR2ipiee cells). Inset: representative voltage-clamgording showing
blue light-induced photocurrent. Photocurrent late®.20 £ 0.03 ms, n = 7 celidl) Representative current-clamp patch-
clamp recording from a ChR2-positive layer V neusbiowing the membrane potential response to 10frbkie light
stimulation.(K) Average number of action potentials (AR stimulus as a function of the light stimulus irdiéy in
ChR2-positive layer V neurons (n = 12 cells). Arh6-light pulse in ChR2-positive neurons elicite@ an few APs on
average, over a large range of power values. SQiocgoal was to probe the cortical responses toed &ctivation of
layer V pyramidal cells, we used a 10-ms photoatitm stimulus throughout this studi.) Average peri-stimulus time
histogram (bin: 5 ms) of layer V ChR2-positive s during blue light stimulation (stimulus duratid0 ms; laser
power: 4.6-5 mW), n = 12 cell{M) Schematic of the experimental configuration farvivo recordings.(N)
Representative current-clamp patch-clamp recorétimgp a ChR2-positive layer V neuron vivo showing membrane



potential responses to current injections (-10G0+3-450, +550 pAXO-P) Same as in (J-K) for ChR2-positive layer V
pyramidal neuronm vivo. In (P), n = 5 cells from 4 animals. Latency tomtgane depolarization: 0.31 +0.02 ms, n=5
cells.
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Figure S2. Layer V photostimulation evokes state-dependent changes in the membrane potential of cortical
neuronsin vivo. Related to Figure 1. (A) Left: Schematic of the experimental configurationihtracellular recordings

in anesthetized mice. Blue light was delivered tigto a fiber optic. In this as well as in other figei ChR2-positive
neurons are indicated in blue, ChR2-negative @eltgey. Right: Representative patch-clamp curcdaip recordings
from a ChR2-negative pyramidal neuron showing t&lluesponses to blue light (blue bars, 10 ms tmpiduring
spontaneous activity. Responses to five differigiht Istimuli are shown in black and their averageed for light stimuli
during the resting (Res, top) and the activateis ¢#sct, bottom) (A1) Zoom in ofthe average response (red) highlighted
in (A, grey dotted line)(B-B2) Positive peak amplitude (B), negative peak ampdit(8]), and integral (Area, $ of the
light-evoked response in ChR2-negative principairaes in the resting (Res) and activated (Actlestaln this as well
as in other figures, values from individual expegitts are shown in grey, the average of all celldack. n = 55 cells
from 30 animals; Wilcoxon test in (B:B Paired Student'stest in (B). Subthreshold latency: 2.90 £ 0.09 (Res) and
2.37 £0.10 (Act)(C-D2) Same as in (A-B for ChR2-negative layer 1I/11l principal neuroms= 12 cells from 6 animals;
Paired Student'stest.(E-F2) Same as in (A-B for ChR2-negative layer IV principal neurons. 4 eells from 4 animals;
Paired Student’s-test.(G-Hz) Same as in (A-B for ChR2-negative layer V principal neurons. i3 cells from 8
animals; Paired Studentigest.(I-J2) Same as in (A-B for ChR2-negative layer VI principal neurons. @i2=cells from

9 animals. Subthreshold latencies for cells adags's are reported in Table S2.
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Figure S3. Stimulation of layer V pyramidal neuronseither with patterned illumination or in awake mice gener ates
state-dependent responsesin cortical neurons. Related to Figure 1. (A) Schematic representation of the experimental
configuration for patterned illumination in anegthed animals. Fiber optic-mediated wide-field iflination may lead

to non-physiological activation of ChR2-positivaunens. Because the fiber optic used for the phiotogation in Figures
1A-F and Figure S2 was placed on the pial surfand,because blue light is strongly scattered asdrabd within the
brain, the neuronal structures that were illumidateost strongly under our experimental conditioresenthe distal



dendrites of layer V neurons. The photostimulatimuld thus likely cause synchronous depolarizatiblarge portions
of the dendritic trees. In contrast, under physjaal conditions, cortical pyramidal neurons arenbarded by bursts of
depolarizing synaptic inputs, each spatially comfinTo mimic this spatially restricted pattern ehdritic activatiorin
vivo, we used an optical illumination system based otigaadl micromirror device (DMD; see STAR Method§)e
projected light patterns of arbitrary geometry lbe tortical surface, at a fast refresh rate (500 We selected a 400 x
400um? or 200 x 20Qqum? field of view and we illuminated it with a spatiatandomized patterns of 2 light spots
(patterned stimulation, see STAR Methods for de}iB) The dendritic tree of layer V neurons was illumesin vivo
with complex light patterns (patterned illuminatido mimic physiological depolarization generatgdidical dendritic
inputs. Five consecutive patterns of randomly gateer spots (black and white images on the rightgweojected for 2
ms each. White pixels indicate regions illuminalbgdblue light, black pixels regions that were natminated.(C) In
each patterned illumination experiments, wide fidlldmination was also performed as contr(id) Representative
current-clamp recordings from a ChR2-negative fpigcneurorin vivo during patterned optogenetic activation of layer
V. Responses to five different trials are showhlatk and their average in red for stimuli thatweed during the resting
(Res, top) and activated state (Act, bottofD)) The portion of the average response highlightg@®irgrey dotted line)
is displayed at an enlarged scdle-E2) Positive peak amplitude (E), negative peak ampdit(iel), and area (B of the
light-evoked membrane response in ChR2-negativecipal neurons in the resting (Res) and activatert)(states
following patterned illumination. n = 6 cells frofhanimals; Paired Studentgest.(F-G2) Same as in D-Efor wide
field illumination. n = 6 cells from 3 animals; Pad Student’s-test. Wide-field illumination obtained with either the
fiber optic (Figures S2A-B or the DMD, which precisely controlled the arddllomination (400 x 40Qum? or 200 x
200 um?), produced similar responses on cortical neur@sothreshold latencies are reported in Table (&2I)
Schematic representation of the experimental cardiipn for intracellular recordinga awake mice (H) and example
of continuous recording from a ChR2-negative nesironder these experimental conditions (@}J1) Representative
current-clamp recording from a ChR2-negative ppatineuron in an awake mouse. Five superimposqubness
(black), and their average (red) are shown for \ieeld stimuli occurring in the resting (top) anctizated state (bottom).
(K-K2) Same as in G-&in awake mice. n = 7 cells from 3 animals; Pai&ddent’st-test. Subthreshold latencies are
displayed in Table SZL) Left: schematic representation of the experimeopalfiguration. A single whisker (C1, C2,
or D1) was deflected with a piezoelectric actuéstimulus duration: 10 ms) while patch-clamp cutr@amp recordings
were performed in the correspondent barrel relatdédmn in anesthetized animals (which was idertifiging intrinsic
optical imaging, see STAR Methods for more detalf$¢ctrophysiological recordings were combinechvaptogenetic
layer V activation (blue light duration: 10 ms).gRt: representative traces from a layer II/lll Chi&yative neurom
vivo. Cellular responses to whisker deflection (red bad to whisker deflection followed by optogenetativation of
layer V pyramidal cells (blue bar) are shoWlm) The average responses highlighted in (L) are ais&a at an enlarged
scale.(M-M2) Positive peak amplitude (M), membrane potentialieat the whisker-response time peak)(&hd area
(My) in ChR2-negative principal layer II/11l cells uedthe different experimental conditions. n = 1llsdeom 9 animals;
Paired Student'stest.(N-Oz) Same as in (L-I) for identified ChR2-negative layer V principalutens. n = 8 cells from
7 animals; Paired Studentdest.(P-Qz) Same as in (L-M for identified ChR2-negative layer VI principaturons. n
= 11 cells from 9 animals; Paired Studemifest.
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Figure S4. Layer V sharpens the temporal profile of neuronal responses to whisker stimulation across cortical
layers in individually recorded cells and in population recordings. Related to Figures 1-3. (A) Left: schematic
representation of the experimental configuratiommesthetized mice. Recordings were performed trato-positive
neurons. Optogenetic and whisker stimulations ywerérmed as in Figure 1G. Right: peri-stimulusdinistogram (bin:
50 ms) of Halo-positive cells under control coratis and after simultaneous whisker stimulation (pad stimulus
duration: 10 ms) and layer V photoinhibition (yelldar, stimulus duration: 500 ms). Juxtasomal micgs were
performed as described in Figure S3L. n = 11 dedis 7 animals. Please note that 20 Halo-positierons out of 90
(22 %) were recorded in anesthetized animals (3é&dkSMethods). The plot in (A) shows the 11 cellsvhich whisker
stimulation and light stimulation were performedtla® same time. In the remaining 9 Halo-positivéscavhisker
stimulation was performed either after light illuration or not at all(A1) Average spike rate under the different
experimental conditions (Control, Ctus layer V inhibition, layer V inh.). n =11 cellsoin 7 animals; Wilcoxon test.
(B) Left: same as in (A) for experiments in awake naicévely whisking on a pole, which was loweredhia contralateral
mouse whisker field. Optogenetic and whisker statiahs were performed as in Figure 3. Right: pgnixglus time
histogram (bin 50 ms) of Halo-positive cells duripge presentation (red bar) and simultaneous p@sentation and
layer V photoinhibition (yellow bar, stimulus du@i 500 ms). n = 16 cells from 11 animals. 16 Hadsitive neurons
out of 64 (25 %) were recorded in awake animals &BAR Methods)B1) Same as in (A for awake mice. n = 16 cells
from 11 animals; Paired Studenttest.(C-Cs) Pseudo-simultaneous population response to whésikeulation obtained
pooling together whisker responsive and whiskeresponsive sequentially-recorded deep neuronsnibie negative
for ChR2. Juxtasomal recordings were performedessribed in Figure S3L. Neural activity was recaoriteresponse
to vibrissae stimulation (red bar), in the absgi@eor presence of layer V photostimulation (blae, &-Cs). Blue light
was presented at different delays (~ 0 msin~C30 ms in g ~ 50 ms in @) with respect to the time of onset of the
whisker-evoked response. n = 27 cells from 13 alsinfia) Average cellular spike rate under the differentezipental
conditions. n = 27 cells from 13 animals; Friedmest. (E-Es) PREs from all whisker responsive and whisker non-
responsive cortical neurons (and all trials) dunvigsker stimulation (red bar, E) and whisker stiation followed by
layer V optogenetic activation (blue barn-E;). (F) Average absolute error of PRE under the differequeemental
conditions. All PREs in the time window [-40 , +308s from the onset of the whisker stimulus werasidered. n =
142 (no layer V activation), n = 42 (layer V actioa at ~ 0 ms), n = 72 (layer V activation at ~r88) and n = 78 (layer
V activation at ~ 50 ms) events for n = 27 neurdtisiskal-Wallis test(G-G1) Pseudo-simultaneous population response
to vibrissae stimulation (red bar) obtained pooliogether whisker responsive and whisker non-resipersequentially-
recorded deep neurons (Halo-negative), in the aes@B) or presence of layer V optogenetic inadivatyellow bar,
Gs1). Juxtasomal recordings were performed as in((€) Same as in (D) for layer V photoinhibition duririgetearly [O,
40] ms and late [40, 100] ms response time window.70 neurons from 19 animals; Wilcoxon t€ktl1) PREs from
all recorded cortical neurons (and all trials) dgrivhisker stimulation (red bar, 1) and whiskemstiation paired with
layer V optogenetic inactivation (yellow bay).l(J) Same as in (F) for layer V optogenetic suppressigreriments. n =
177 (no layer V inactivation) and n = 183 (layerinactivation) events for n = 70 neurons; Mann-Waitriest.(K)
Schematic representation of the experimental cardigon. Optogenetic and whisker stimulations wegdormed as in
Figure 1. A 16-channels linear probe placed acoustical layers was used for recordingk-L1) PREs from all
simultaneous units and trials recorded in one ahith@ing whisker stimulation (red bar, L) and dwimhisker
stimulation followed by layer V photoactivation (el bar, l1). Blue light was presented at ~ 0 ms with respetie time
of onset of the whisker-evoked response. All PREa time window from -40 ms to +100 ms from theeainsf the
whisker stimulation were consideréll) Mean values of absolute error of PREs in whiskemdation trials and in trials
in which whisker stimulation was paired with layémphotostimulation. n = 167 PREs (no layer V adima) and n =
161 PREs (layer V activation at ~ 0 ms); Mann-Witrtest.(N) Average values of the absolute error of PREs across
animals for whisker stimulation and for concurrestisker stimulation and layer V photoactivation=d mice, Paired
Student'st-test.(O) Same as in (K) for layer V photoinhibitio(P-P1) Same as in (L-1) for layer V photosupression.
(Q) Same as in (M) for layer V photoinhibition. n = 18REs (no layer V inactivation), n = 190 PREs (taye
inactivation); Mann-Whitney tesfR) Same as in (N) for layer V photosuppression. nmsice, Paired Studenttstest.
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Figure S5. Histological and functional characterization of injected double transgenic SST-cre x Thyl-ChR2 mice
and PV-cre x Thyl-ChR2 mice. Related to Figure 7. (A) Confocal images showing a coronal section of theaguy
somatosensory cortex of a double transgenic m888ere x Thyl-ChR2 which was injected with AAV transducing
TdTomato. Left: the boundaries of cortical layedaghed lines) were identified on the basis of talldensity using
Hoechst staining. Middle and right: Confocal imageswing ChR2-eYFP (middle) and TdTomato (rightpression.
Note that the somata of ChR2-expressing cells andired to infragranular layers while TdTomato-pies cells are
distributed across cortical layers. Data were pbélem 3 animals (3 sectiomer animal).(B) Left: confocal image of
cortical section from &ST-cre x Thyl-ChR2 mouse which was injected with AAV transducing TdTadm Middle: the
section was immunostained against GABA (anti-GABRight: the two images on the left are shown mer@eplSame
as in (B) for a section immunostained against sostatin (anti-SST)(D) In vitro current-clamp recordings from a
TdTomato-positive cell in 8T-cre x Thyl-ChR2 mouse which was injected with AAVs coding for TdTatmand Arch.
Current injections: -100, +250 p£E) Left: recording from the same neuron as in (D) mgidoncurrent current injections
(-100, +250 pA) and Arch photoactivation (yellowha&ight: average firing frequency before (pre)ridg (stim), and
after (post) yellow light stimulation in cells exgssing the inhibitory opsin Arch or Halo. n = 1llsécated in layer V
and II/lll. Friedman tes{F) Same as in (A) for a coronal section of the primsoynatosensory cortex of a double
transgenic mousBV-cre x Thyl-ChR2 which was injected with AAV transducing TdTomataat® were pooled from 3
animals (3 sectionger animal).(G) Same as in (B) for a cortical section fror®\&-cre x Thy1l-ChR2 mouse which was
injected with AAV transducing TdTomatdH) Same as in (C) for a section which was immunosthiagainst
parvalbumin (anti-PV)(l) In vitro current-clamp recordings from a TdTomato-positied ;n a PV-cre x Thyl-ChR2
mouse which was injected with AAVs coding for TdTatm and Arch. Current injections: -100, +600 [{4) Left:



recording from the same neuron as in (I) duringcocorent current injections (-100, +450 pA) and Aptfotoactivation
(yellow bar). Right: average firing frequency befgpre), during (stim), and after (post) yellowhligtimulation in cells
expressing Arch or Halo. n = 6 cells located iheitlayer V or 1I/1ll. Friedman test.
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Figure S6. Inhibition of somatostatin (SST) interneurons has minor effects on cortical responses to layer V
stimulation. Related to Figure 7. (A) In vivo recordings from both superficial and deep princ{paR2-negative cells
(grey triangle) during concurrent stimulation ofyéa V principal neurons (blue triangle) and inhimt of SST
interneurons (yellow ovalB) Representative patch-clamp current-clamp recordirgge a ChR2-negative principal
neuronin vivo to blue light stimulation alone (Pre and Post) emdombined blue and yellow light stimulation (SST
inhibition) during an activated sta€-E) Negative peak amplitude (C), area (D), and resppnsigability (E) of light-
evoked membrane potential responses under thetmorgdshown in (B). n = 12 cells from 6 animals.e9may repeated
measures ANOVA(F) Schematic of the experimental configuration in brslices.(G) Representative trace from an
Arch-expressing SST interneuron showing efficiegit byperpolarization following yellow light illunmation (yellow
bar). Blue light pulse (blue bar) delivered durpigptoinhibition resulted in subthreshold EP8R) Schematic of the
recordings in brain slices from either ChR2-negafigrey triangle) or ChR2-positive (blue triangteurons. ChR2-
negative cells were located both in layer Il/Ilidav. (1) IPSCs evoked in recorded cells by layer V stimoafabefore
(Pre), during (SST-inhibition), and after (Postofdinhibition of SST interneurong$J-K) Amplitude (J) and charge
transfer (K) of IPSCs under the different experitaénonditions. n = 35 cells. One-way repeated messANOVA.
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Figure S7. Effects of photoinhibition of SST or PV interneurons on cortical responses to prolonged layer V
stimulation. Related to Figure 7. (A) Schematic of the experimental configuration. Jsetaal recordings of layer V
Thyl-ChR2-positive cells were performed in anegtletanimals during blue light stimulation (stimsilduration: 100
ms). (B) Average peri-stimulus time histogram (bin: 10 no)layer V ChR2-positive neurons during blue light
stimulation (stimulus duration: 100 ms). n = 10lcdtom 8 animals(C) Normalized average peri-stimulus time
histogram for cells reported in panel B (blue lineyl in Figure 1E (black line) showing similar tesrgd profile of layer

V spike activity during layer V optogenetic stimtiden (blue bar) and during whisker stimulation (tet).(D) In vivo
recordings of ChR2-negative principal neurons (dreygle) were performed in both superficial arepl layers during
concurrent photoactivation of a subpopulation gkfaV principal neurons (blue triangle) and phohifiition of SST
interneurons (yellow ovallE) Five representative current-clamp patch-clampesdblack) and their mean (red) from a
ChR2-negative principal neurdn vivo during optogenetic stimulation of layer V with eolpnged blue light stimulus
(Pre and Post, stimulus duration: 100 ms) and duwémbined blue and yellow light stimulation (SSifvbition) during
an activated statéF) Negative peak amplitude (left), area (middle), aesponse probability (right) of light-evoked
membrane potential responses under the three exgretal conditions shown in (E). n = 17 cells frorar8mals. One-
way repeated measures ANOV&) Same as in (D) for photoinhibition of PV internesdyellow oval)(H) Same as
in (E) for PV-inhibition.(l) Same as in (F) for PV-inhibition. n = 13 cellsrfr@ animals. One-way repeated measures
ANOVA.



Laser | Subthreshold # of APs | Time to F'spike | Time to 29spike | Time to 3% spike # of
power | latency (ms) per (ms)[# cells (ms)[# cells (ms)[# cells recorded
(mw) stimulus | displaying AP} | displaying AP$ | displaying AP} cells
18 0.19+0.03| 1.33+0.19 3.3+05 11.1+0.8 N/A 12
[n=1] [hn=9
13 0.20+0.03| 1.24 +0.18 3.5+£0.6 12.7+1.2 N/A 11
[h=1q [h=9
7 0.22+0.04 | 1.21 £0.17 4.4+0.9 119+14 24.0+£0.0 11
[h=1] [h=3 [(h=1
4.€ 0.2€+0.C3 | 1.17+£0.17 4.€+0.7 11.€x1.C N/A 12
[h=1] [h=3
1.8 0.51+£0.1C | 0.97+£0.2¢ 6.4+1.C 12.€+ 2.7 20.€+£0.C 11
[n=9 [n=12 [hn=1
0.14 1.14+£0.17| 0.42+£0.20 84+13 12.7 £0.00 N/A 11
[n=4 [n=1

Table S1. Light-evoked responses in ChR2-positive neurons in brain dlices. Related to Figure 1 and Figure S1.
Layer V ChR2-positive cells were recorded in pattdmp current-clamp mode in isolated cortical sid8lue light of
different intensities (laser power) was shined o $ample for 10 ms through a fiber optic. ChR2itpvascells were
characterized by subthreshold latency <1 ms at [@@ser > 1 mW (at the fiber exit, see STAR Methods



Subthreshold latency in theSubthreshold latency in the Significance
Res. state (ms) Act. state (ms)
Exc. LI/ (n = 12) 2.32+0.17 2.44 £ 0.13

Vs LII/III awake in Res. state
*vs LV in Act. state
*vs LVIin Act. state
* vs LI/ wide-field DMD in Act.
state
=% ys LII/IIl awake in Act. state
* vs LII/IIl awake in Res. star
**ys LV in Act. state
* vs LI/l awake in Act. state
v& LII/INl in Act. state
** ys LIV in Act. state
* vs LI/ wide-field DMD in Act.
state
2.17 +£0.23 2.01+0.22 V& LI/ in Act. state
* vs LII/IIl patterned DMD in Act.
state
* vs LI/ wide-field DMD in Act.
state
Vs LI/l awake in Res. state
* vs LVI in Act. state
* vs LI/l awake in Act. state
* vs LII/III awake in Res. sta
* vs LI/ in Act. state
* vsLV in Act. state
* yvs LVI in Act. state
* vs LII/IIl awake in Act. state
1.75+0.06 **ys LI/ in Act. state
* ys LIV in Act. state
* vs LII/IIl DMD in Act. state
* vs LI/l wide-field DMD in Act.
state

Exc. LIV (n = 4) 2.7¢+ 0.3¢ 2.81+0.26

Exc. LV (n =13) 2.14+0.16 2.03+0.12

Exc. LVI (n=12)

Exc. LI/l (n = 6) 2.73+0.30 3.02 +0.47
Patterned DMD

Exc. LI/ (n = 6) 2.67 0.3 3.19+0.4.
Wide-field DMD

Exc LI/ (n=7) 1.84 +0.15
Awake

Table S2. Light-evoked responses of ChR2-negative cells in vivo. Related to Figure 1 and Figures S2 and S3.
Principal ChR2-negative cells were recorded inenirclamp patch-clamp modle vivo. Student's-test was used for
statistical comparison between two given classe®lid. When unequal variances were detected, tbletVg correction

was used. Mann-Whitney test was applied in the oasen-parametric data.



Laser power: 18-14 Laser power: 4.6-5 Laser power: 18-14 Laser power: 4.6-5
mw mw mw mw
Vm=-70 mV Vm =-70 mV Vm =-50 mV Vm =-50 mV
Exc. LV
(n=12)
Subthresholc 2.2€+£0.15 3.0+ 0.56 2.57+£0.21 3.1€+ 053
latency (ms)
# of cells with 0 0 0 1
APs
# of APsper 0 0 0 0.38£0.00
stimulus (n=1)
Exc. LI/
(n=10)
Subthresholc 3.77£0.18 4.7¢+0.3¢€ 3.8€+£0.24 5.62+0.7¢
latency (ms)
# of cells with 6 0 8 2
APs
# of APsper 0.85+0.15 0 0.90 £0.10 10
stimulus (n=6) (n=8) (n=2)
Exc. LIV
(n=10)
Subthreshold 244 +0.12 2.54+0.14 2.35+0.18 2.78+0.19
latency (ms)
# of cells with 0 0 2 0
APs
# of APsper 0 0 0.27 £0.13 0
stimulus (n=2)

Table S3. Light-evoked responsesin principal ChR2-negative neuronsin brain slices. Related to Figure 5. Layer
V, II/ll, and 1V principal ChR2-negative cells werecorded in patch-clamp current-clamp mode itaied cortical
slices. Blue light of different intensities wasrsd for 10 ms through a fiber optic. Laser poweduis Figure 5 was 4.6-
5 mw.



Subthreshold latency (ms Significance
FSLV(n=9) 2.09+0.21 **%s NFS LI/
NFS LV (n=11) 2.66 +£0.21 **¥s NFS LI/
* vsFS LIV
FSLII(n=6) 2.73+0.25 *yvs NFS LI/
* vsFS LIV
NFS LI/l (n=14) 4.62 +0.37 ***ys FS LV
** ys NFS LV
** ys FS LI/
** ys FS LIV
FSLIV(n=28) 1.94 +0.16 Y¥sNFS LV
* vs FS LI/
**% ys NFS LI/

Table $4. Subthreshold latencies of light-evoked responses in interneurons recorded in brain dlices. Related to
Figure 6. Interneurons were recorded in patch-clamp currkzmtye mode in isolated cortical slices. Blue light\yer:
4.6-5 mW) was shined for 10 ms through a fiberoBitudent’'s-test was used for statistical comparison among two
given classes of cells. When unequal variances detected, the Welch's correction was used. Manitiétest was
applied in the case of non-parametric data.



Exc.LV Exc. | eve v | FsLV | NFSLV | Fs L NFS FS LIV

C. LI/ > a = -! LI _
(n=12) (n = 10) (n=10) (n=9) (n=11) (n=6) (n=14) (n=18)

Vriest(mV) | -69+2 | -78+2 | -72+2 | -70+2 | -65+2 | -67+3 | -66+3 | 681

Input

Resistance | 154+15 | 125+14 | 129+19 | 110+16 | 175+24 | 71+8 | 212+22 | 65+8

MQ)

(F:)hAe)Obase 121+14 | 140+19 | 145+34 | 300+42 | 168+38 | 442+40 | 118+15 | 419+ 38

Firing

frequency 40+ 3 35+3 40+2 197+19 | 66+10 | 148+15 53+7 189 + 13
max (Hz)
First spike
threshold -39+1 37+1 41+1 42+ 2 42 +2 3712 -40 £ 7 -39+2
(mV)

First spike
amplitude 75+4 71+3 80+2 69 +4 68+5 51+6 74+3 61+3
(mV)

gl'jf;tioip'ke 1.36 + 1.79 + 1.14 + 0.43 + 0.82 + 0.55 + 0.99 + 0.40 +
() 0.14 0.08 0.04 0.05 0.06 0.05 0.10 0.02
KEFE(;@;"E 14+1 14+1 1342 22+1 1342 18+3 12+1 19+1

034+ 032+ 0.45 + 0.66 = 041+ 0.67 + 031+ 059 «
ISI/IS,

0.06 0.03 0.03 0.03 0.06 0.06 0.04 0.04

Table S5. Biophysical properties of recorded neuronsin brain dice preparation. Related to Figures5 and 6. AHP,
after hyperpolarization; Ig| inter spike interval between the first pair ofahiarged spikes; ISlinter spike interval
between the last pair of discharged spikes.




