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 752 

Figure 4. Cuneate→VPL→S1 circuit analysis  753 

(A) Schematic of injection strategy: forelimb M1 was injected with one retrograde tracer and C6 754 

spinal cord with another; the cuneate nucleus was injected with AAV-hSyn-Cre and AAV-Flex-755 

EGFP; and, the VPL was injected with AAV-DIO-hChR2.  756 

(B) Fluorescence images at low (left) and high (right) power of a coronal section at the level of the 757 

dorsal column nuclei, showing labeling in the cuneate and gracile nuclei.  758 

(C) Coronal section at the level of the VPL nucleus, showing the anterogradely labeled cuneate 759 

axons and cuneo-recipient VPL neurons (both in green), along with retrogradely labeled VMM1-proj 760 

neurons. 761 
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(D) Left: Coronal section at the level of S1, showing the anterogradely labeled VPL axons 762 

ramifying in L4 (green). Right: Same, at higher power, shown in a merged image along with 763 

retrogradely labeled corticospinalC6-proj neurons in L5B (red) and M1-projecting neurons in 764 

multiple layers, particularly L2/3 and L5A (cyan). The plot shows the normalized fluorescence 765 

intensity profiles of the different colors.  766 

(E) Left: example traces of EPSCs evoked by photostimulating ChR2-expressing VPL axons in 767 

cortical brain slices, recorded in L2/3M1-proj, L4, L5M1-proj, and corticospinalC6-proj neurons in S1. 768 

Upper right: Histogram of the normalized cortical depths of each of the S1 cell types sampled. 769 

Numbers of cells per group are given in parentheses below the cell type labels. Lower right: Plot 770 

of EPSC amplitudes recorded in the four types of postsynaptic S1 neurons. Gray: data from 771 

individual sets of four neurons (i.e., sequentially recorded quadruplets). The EPSCs of each 772 

quadruplet of recorded neurons were normalized to the quadruplet average. Black: group average, 773 

calculated across the set of n = 8 quadruplets.  774 

(F) Schematic summary of the main findings. 775 

776 
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 777 

Figure S4. VPL→S1 circuit analysis 778 

(A) Schematic of injection strategy: the VPL was injected with AAV-ChR2 and either the C6 779 

spinal cord or the M1 was injected with a retrograde tracer. 780 

(B) Left: coronal section showing VPL axons (green) ramifying primarily in L4 of S1; inset shows 781 

labeling at the injection site in VPL. Right: higher power view of the same, also showing the 782 

retrogradely labeled corticospinal neurons (red). 783 

(C) Example traces of EPSCs evoked by photostimulating the ChR2-expressing VPL axons, 784 

recorded in S1 neurons identified as L2/3M1-proj, L4, and L5M1-proj neurons.  785 

(D) Histogram of the normalized cortical depths of each of the S1 cell types sampled. Numbers of 786 

cells per group are given in parentheses below the cell type labels. 787 

(E) Plot of EPSC amplitudes recorded in the three types of postsynaptic S1 neurons. Gray: data 788 

from individual neurons, generally recorded as a set (i.e., sequentially recorded triplets). The 789 

EPSCs of each set of recorded neurons were normalized to the set average. Group averages were 790 
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calculated across the individual values per set. Asterisks (*) indicate significant differences 791 

between groups (details in main text).  792 

(F-H) Same, for analysis of VPL excitatory input to L4 versus corticospinalC6-proj neurons.  793 

794 
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 795 

Figure 5. PO axons mainly excite L5AM1-proj neurons in S1 796 

(A) Schematic of injection strategy: the PO was injected with AAV-hChR2, and the forelimb M1, 797 

PO, and/or C6 spinal cord with retrograde tracer(s). 798 
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(B) Left: coronal section showing labeling at the injection site in PO (green). Right: coronal section 799 

showing labeled PO axons (green) ramifying primarily in L1 and L5A of S1, and also showing the 800 

retrogradely labeled corticospinal neurons (red).  801 

(C) Left: example traces of EPSCs evoked by photostimulating the ChR2-expressing PO axons, 802 

recorded in L2/3M1-proj, L4, and L5M1-proj neurons in S1. Middle: Histogram of the normalized 803 

cortical depths of each of the S1 cell types sampled. Numbers of cells per group are given in 804 

parentheses below the cell type labels. Right: Plot of EPSC amplitudes recorded in the three types 805 

of postsynaptic S1 neurons. Asterisks (*) indicate significant differences between groups (details 806 

in main text). 807 

(D) Same, comparing PO inputs to L5A and corticospinalC6-proj neurons in S1.  808 

(E) Same, comparing PO inputs to L5A and L5BPO-proj neurons in S1.  809 

(F) Same, comparing PO inputs to L5A and L6PO-proj neurons in S1.  810 

(G) Schematic summary of the main findings. 811 

812 
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