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Figure 2 Supplement. Disrupted temporal organization of cortical activity. A.
Average spike-LFP phase locking during quiescent periods for RS (left) and FS
(right) cells in controls (black) and Lhx6 mutants (cyan). B. Average normalized
cross-correlogram during quiescence for RS-FS pairs. (Controls: 79 RS-FS pairs, 5
mice. Lhx6 mutants: 6 mice)
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Figure 3 Supplement. Morphological characteristics of pyramidal neurons in ErbB4
mutants. A. Example layer 3 pyramidal neuron reconstructions from an ErbB4FF control
(left) and an ErbB4F Lhx6°® mutant (right). B. Average total dendritic length for layer 3
pyramidal neurons in controls (black) and Lhx6 mutants (cyan). Controls: 16 cells. Lhx6
mutants: 14 cells. C. Average mean dendritic intersections for control and Lhx6 mutant layer
3 cells. D. Average maximum dendritic intersections for control and Lhx6 mutant layer 3 cells.
E. Average critical radius for control and Lhx6 mutant layer 3 cells. F. Spine density on the
main apical dendrite, basal dendrites, oblique dendrites, and apical dendritic tuft for layer 3
pyramidal neurons in controls and Lhx6 mutants. Controls: 10 cells. Lhx6 mutants: 10 cells.
G. Scatter plot of soma depth vs dendritic length for all pyramidal neurons reconstructed in
controls and Lhx6 mutants. H. Average apical dendritic length for layer 2/3 and layer 5
neurons in controls and Lhx6 mutants. |. Average basal dendritic length for layer 2/3 and
layer 5 neurons in controls and Lhx6 mutants. J. Average apical:basal dendritic length ratio
for layer 2/3 and layer 5 neurons in controls and Lhx6 mutants. K. Average soma depth of
all reconstructed neurons in controls and mutants.
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Figure 4 Supplement. Additional quantification of visual
responses in ErbB4 mutants. A. Histogram of preferred orienta-
tions across the population of RS cells in controls (black) and Lhx6
mutants (cyan). B. Population phase consistency of orientation
preferences for controls and mutants. Both controls and mutants
exhibit significant clustering of orientation preferences, but mutants
show more clustering than controls. C. Average visual response of
FS cells in each group, shown as signal:noise ratio over the stimu-
lus presentation period (SNR). D. Average signal-to-noise ratio of
visual responses for FS cells in controls and Lhx6 mutants.
Controls: 11 cells, 5 mice. Lhx6 mutants: 22 cells, 5 mice.
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Supplemental Table 1. Summary of all statistical analyses.

95% .
Figure Comparison Test Statistic A Value A Statistic B Value B Te_st_ Confidence p-value Bonferroni
statistic corrected
Interval
p-value
Imaging
. Permutation test,
Figap | Controls(6 m(.gen)”\i)mxs (Rutants Bonferroni Mean firing rate 0.8014 Mean firing rate 5.193 AB [1.29,4,71] 0.0011 0.003
correction
. Permutation test,
Fig.1B Controls (6 mlr;:?c\;s) PV mutants (4 Bonferroni Mean firing rate 0.8014 Mean firing rate 1.077 A-B [0.39,1.57] 0.3859 N.S.
correction
. Permutation test,
Fig.1B Cenidrels (2 TSIC:])i::)SST [utants Bonferroni Mean firing rate 0.8014 Mean firing rate 1.758 A-B [0.75,1.81] 0.02 0.06
correction
Controls (5 mice) vs Lhx6 mutants Permutation test,
Fig.1E (6 mice) Bonferroni Modulation Index 0.3249 Modulation Index 0.079 A-B [0.08,0.32] 0.000033 0.0001
correction
. Permutation test,
Fig.1E Coriiretl (E mlc;?c\:) IPY e 12 Bonferroni Modulation Index 0.3249 Modulation Index 0.348 A-B [0.19,0.47] 0.5474 N.S.
correction
. Permutation test,
Fig.1E Controls (5 r?elc;)i:z)SST mutants Bonferroni Modulation Index 0.3249 Modulation Index 0.222 A-B [0.11,0.41] 0.7629 N.S.
correction
Fig. 1F B m'ce)f’s Redie Permutation test Mean firing rate 3.058 Mean firing rate 5.159 A-B [3.64, 5.12] 0.0046
mutants (6 mice)
Controls (4 mice) vs Lhx6 mutants Permutation test,
Fig.S1D (6 mice) Bonferroni Mean firing rate 7.583 Mean firing rate 14.15 A-B [9.04,14.06] 0.0051 0.0153
correction
. Permutation test,
Fig.S1D Cormiiretis (2 m|cr:3]?c\;s) IPY XS (€ Bonferroni Mean firing rate 7.583 Mean firing rate 14.51 A-B [6.75,14.51] 0.0275 N.S.
correction
. Permutation test,
Fig.S1D Controls (4 r?slc;)i:z)SST mutants Bonferroni Mean firing rate 7.583 Mean firing rate 10.71 A-B [6.24,12.03] 0.1375 N.S.
correction
. Permutation test,
Fig.S1l Ceniirels (E rr;|65en)]i\ése;_hx6 (e tants Bonferroni Modulation Index 0.2398 Modulation Index 0.2259 A-B [0.11,0.31] 0.55 N.S.
correction
. Permutation test,
Fig.S1l Controls (3 r?slc;)i:z)SST mutants Bonferroni Modulation Index 0.2398 Modulation Index 0.4678 A-B [0.28,0.48] 0.025 N.S.
correction
fgan || el Gmms e niE S UEE | oo e PPC 0.223 PPC 0.091 AB [0.093, 0.22] 0.005
mutants (6 mice)
Figop | FScells:Controls(Smice)vsLhx6 | oo otion test PPC 0.39 PPC 0.099 A-B [0.093,0.031] | 0.0045
mutants (6 mice)
Fig.38 LGt (LeER) Sle || o e || G tmmt 4614 Dendritic length 3185 AB [3399.8,4524] 0.001
mutants (13 cells)
Fig.3C L5: Controls (15 cells) s Lhx6 | o otion test | V2N dendritic 7.83 Mean dendritic 5.68 AB (5.94, 7.77] 0.0001
mutants (13 cells) intersections intersections
Fig.3D LB Commels (OB ELD | oo oy || DR CIRT 24.28 LRI 17.28 AB [18.33,23.85] | 0.0153
mutants (13 cells) intersections intersections
Fig.3 L5: Controls (15 cells) vs Lhx6 Permutation test Dendrltu? critical 31.93 Dendrltu? critical 54.85 AB (56.1, 83.6] 0.0037
mutants (13 cells) radius radius
Permutation test, . . . .
Fig.3G Lon Gentiiels ([0 @) wsiline Bonferroni Spine density 12 Spine density 11 AB [1.05, 1.25] 0.0889 N.S.
mutants (10 cells) . (apical dendrite) (apical dendrite)
correction
Permutation . . . .
Fig.3G L5: Controls (10 cells) vs Lhx6 | g terroni | | SPine density 0.91 Spine density 1.02 AB [0.83, 1.08] 0.1358 N.S.
mutants (10 cells) . (basal dendrites) (basal dendrites)
correction
. Permutation test, Spine density Spine density
Fig.3G Lon Gentiiels ([0 @) wsiline ErefGRan (eiltae 0.73 (eiltae 0.96 AB [0.72, 0.97] 0.094 N.S.
mutants (10 cells) . K K
correction dendrites) dendrites)
. Permutation test, Spine density Spine density
Fig.3G L5: Controls (10 cells) vs Lhx6 Bonferroni (apical dendritic 0.66 (apical dendritic 11 A-B [0.75,1.03] | 0.000001 | 0.000003
mutants (10 cells) .
correction tuft) tuft)
. L2/3: Controls (16 cells) vs Lhx6 ) - - [1719.8,
Fig.S3B mutants (14 cells) Permutation test Dendritic length 2806 Dendritic length 1321 A-B 2502.3] 0.000001
Figssc | |/3:Controls(16cells)vsthx6 | o 1 tion test | Me@n dendritic 10.82 Mean dendritic 6.52 AB [7.45,10.03] | 0.000001
mutants (14 cells) intersections intersections
PR B cacai e Bl Clce Il C [ ——— L o 24.11 Max dendritic 12.96 AB [15.30,22.18] | 0.00001
mutants (14 cells) intersections intersections
Fig.S3E L2/3: Controls (16 cells) vs Lhx6 Permutation test Dendritic critical 56.29 Dendritic critical 37.63 AB 40,0, 54.4] 0.015

mutants (14 cells)

radius

radius
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L2/3: Controls (10 cells) vs Lhx6

Permutation test,

Spine density

Spine density

Fig.S3F mutants (10 cells) Bonferr‘onl (apical dendrite) 0.94 (apical dendrite) 1.04 A-B [0.85, 1.13] 0.2113 N.S.
correction
Permutation test, . . . .
Figs3F | |2/3 Controls (10 cells) vs Lhx6 Bonferroni Spine density 0.83 Spine density 0.72 AB [0.85,0.99] 0.0424 N.S.
mutants (10 cells) . (basal dendrites) (basal dendrites)
correction
. Permutation test, Spine density Spine density
|| ZEsEoninkLeR e G Bonferroni (oblique 0.86 (oblique 0.86 AB [0.73, 0.97] 0.9907 N.S.
mutants (10 cells) . k k
correction dendrites) dendrites)
. Permutation test, Spine density Spine density
Figs3F | |2/3:Controls (10 cells) vs Lhx6 Bonferroni (apical dendritic 0.88 (apical dendritic 0.93 AB [0.79, 1.02] 0.2826 N.S.
mutants (10 cells) .
correction tuft) tuft)
Fig.53G L2/3: Controls (16 cells) vs Lhx6 PO Apical dendritic 1281 Apical dendritic 634 AB (784, 1172) 0.000001
mutants (14 cells) length length
Fig.53G L5: Controls (15 cells) vs Lhx6 Permutation test Apical dendritic 2543 Apical dendritic 1885 AB 1969, 2510] 0.0001
mutants (13 cells) length length
Fig.S3H L2/3: Controls (16 cells) vs Lhx6 PO Basal dendritic 1525 Basal dendritic 686 AB 892, 1369] 0.000001
mutants (14 cells) length length
Fig.S3H L5: Controls (15 cells) vs Lhx6 Permutation test Basal dendritic 2067 Basal dendritic 1300 AB (1397, 2029] 0.003
mutants (13 cells) length length
. Apical:Basal Apical:Basal
Fig.S31 12k el (Lo Ele) vs L Permutation test dendritic length 0.89 dendritic length 0.99 A-B [0.77,1.11] 0.233
mutants (14 cells) . .
ratio ratio
. . Apical:Basal Apical:Basal
Fig.s3! L5: Controls (15 cells) vs Lhx6 Permutation | .1 dritic length 1.27 dendritic length 1.57 AB [1.21, 1.62] 0.0246
mutants (13 cells) test . .
ratio ratio
. L2/3: Controls (16 cells) vs Lhx6 Permutation [152.6,
Fig.S3K mutants (14 cells) - Soma depth 170 Soma depth 166 A-B 183.8] 0.2474
. L5: Controls (15 cells) vs Lhx6 Permutation [427.2,
Fig.S3K mutants (13 cells) test Soma depth 478 Soma depth 429 A-B 483.6] 0.3165
Figap | Controls(6 ”;:en)“‘;;hxs TUENS | o it s SNR 0.2998 SNR 0.1011 AB [0.10, 0.27] 0.0051
Fig.4C Controls (6 mice) vs Lhx6 Permutation osl 0.199 osl 0.1685 AB [0.16, 0.21] 0.1158
mutants (6 mice) test
Figae | Controls(6 ”;'gen)”‘é:hxs TUENS | o it s dSNR 0.2475 dSNR 0.0264 AB [0.03, 0.24] 0.0042
Fig.S4B Controls (5 rr;lscen)]i\;i_;_th mutants Permutation test Pref consistency 0.161 Pref consistency 0.363 A-B [0.20, 0.35] 0.00017
Fneap || CREs M) s S EUERS || o -0 e e SNR 0.2979 SNR 0.1311 AB [0.13,0.29] | 0.000033

(5 mice)
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