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Figure S1. Refers to Figure 1.  Controls used to analyze neuronal activity at 18 

the population level.   19 
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(a) Colocalization of virtually all tdTomato+ neurons with IB4, NF200 and/or CGRP 20 

in VGLUT2cre/+;R26lsl-tdTomato/+ mice shows that the transgene is expressed in 21 

myelinated, and in peptidergic and non-peptidergic unmyelinated, sensory 22 

neurons. About a third of tdTomato+ neurons express IB4, NF200 and/or CGRP 23 

each, and most IB4, NF200 and/or CGRP express tdTomato, indicating that the 24 

majority of sensory neurons are represented through the expression of the 25 

VGLUT2Cre allele. Scale bar = 100 μm. (b) Representative images of Ca2+ 26 

transients evoked in dorsal root ganglions at the level of L3, L4 or L5 in response 27 

to suprathreshold electric stimulation of the sciatic nerve (left) or its tibial branch 28 

(right).  Right panels represent cells that are activated after sciatic (green dots), or 29 

both sciatic and tibial nerve (green / magenta dots) stimulations. Arrowheads and 30 

arrows show respective examples. Scale bar = 100 µm. (c) 2-photon images of 31 

parasagittal (left) or transverse (right) slices of the spinal cord of PKCγCreERT2/+; 32 

R26lsl-tdTomatofl/+ mice. Transmitted light was used to delineate the border of laminae 33 

I and the fluorescent plexus made by PKCγ neurons was used to delineate the 34 

borders of laminae IIi as described in the method. Boundaries of laminae I-IIo and 35 

III-V are indicated by continuous lines. (d) Schematic representing the stimulations 36 

paradigm used to stimulate the hindpaw with innocuous static and dynamic stimuli, 37 

and noxious mechanical hot and cold stimuli, using the ex vivo somatosensory 38 

preparation. Data are presented as Median ± quartiles for violin plots. Source data 39 

are provided in the Source Data file for panel a.  40 
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 41 

Figure S2. Refers to Figure 2.  Distribution of DH responsive neurons and 42 

calcium transients observed after peripheral electric stimulations before and 43 

after spinal disinhibition.   44 

(a) Maximum amplitude (left) and area under the curve (AUC, right) of Ca2+ 45 

transients observed after stimulations at 25µA, 100µA and 500µA in control 46 

conditions (green) and after spinal disinhibition (magenta). n=18 cells. ns= not 47 

significant, *p < 0.05, **p < 0.01, ***p < 0.001, 2-way ANOVA with Tuckey’s (for 48 

stimulation intensities) or Sidak’s (for control vs disinhibition) post hoc tests. (b) 49 

Distribution of responsive neurons following stimulations at 25µA (light grey), 50 

100µA (dark grey) and 500µA (black) in control conditions (green, Con) and after 51 

spinal disinhibition (magenta, Dis). Con, control; Dis, disinhibition. Data are 52 

presented as Median ± quartiles for violin plots. Source data are provided in the 53 

Source Data file for panels a-b.  54 
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Figure S3. Refers to Figure 3. Calcium transients observed after peripheral 57 

physiological stimulations before and after spinal disinhibition.   58 

Maximum amplitude (above) and area under the curve (AUC, below) of Ca2+ 59 

transients following physiological stimulations of the skin before (green) and after 60 

(magenta) spinal disinhibition. The number of cells used for this analysis, before 61 

and after disinhibition, is indicated for each peripheral stimulus. Con, control; Dis, 62 

disinhibition. ns= not significant, *p < 0.05, paired t tests and Wilcoxon matched-63 

pairs tests. Data are presented as Median ± quartiles. Source data and detailed 64 

statistical description are provided in the Source Data file.  65 
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Figure S4. Refers to Figure 4.  Spinal disinhibition turns most DH neurons 68 

into polymodal cells.   69 

(a) Instructions on how to read heatmaps in b-d. Boxes within a line relate to cells 70 

responding to the modality indicated on the left of that line (“a”, “b”, “c”, “d” or “e”). 71 

The value of each box represents the proportion of these cells that also respond 72 

to the modality of the related column, indicated below. For example, the box in 73 
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grey represents the percentage of “a” cells that also respond to “b”. (b-d) 74 

Heatmaps showing the sensory modality of neurons in control conditions (green) 75 

(b), after spinal disinhibition (magenta) (c), and their transitions from control to after 76 

spinal disinhibition (d) on average and within laminae I-IIo, IIi or III-V.  77 
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Figure S5. Refers to Figure 4.  Spinal disinhibition increases the number of 80 

wide dynamic range neurons and decreases the number of silent neurons.   81 

(a) Proportions of LTM, NS, WDR and silent neurons on average in the DH in 82 

control conditions (green) and after spinal disinhibition (magenta). (b) Distribution 83 

of responding neurons on average in the DH in control conditions (green) and after 84 

spinal disinhibition (magenta). Con, control; Dis, disinhibition.  85 
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Figure S6. Refers to Figure 4.  Changes in sensory processing of LTM, NS, 88 

WDR and silent DH neurons after spinal disinhibition.   89 

(a) Proportions of LTM, NS, WDR and silent DH neurons observed in control 90 

conditions (green) normalized to what they became after spinal disinhibition 91 

(magenta), within laminae I-IIo, IIi or III-V. (b) Proportions of LTM, NS and WDR 92 

DH neurons observed after spinal disinhibition (magenta) normalized to what they 93 

were in control conditions (green), within laminae I-IIo, IIi or III-V.  94 
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Figure S7. Refers to Figure 4.  Framework of sensory processing through 97 

spinal DH excitatory neurons.   98 

(a) Pie charts showing the main populations of neurons identified in laminae I-IIo, 99 

related to how they responded to peripheral stimulations in control conditions and 100 

after spinal disinhibition. Transitions from how these cells responded to peripheral 101 

stimulations in control conditions and after spinal disinhibition, and the proportion 102 

of these cells within this lamina, are indicated above the pie charts. For each pie 103 

chart, arrows and percentages below show their respective inputs from innocuous 104 

mechanical dynamic (brown) or static (orange) fibers, or noxious mechanical 105 



 11

(grey), thermal heat (red) or cold (blue) fibers. Purple null symbols on top of these 106 

arrows indicate that the corresponding input is silent under control conditions, but 107 

active after spinal disinhibition. (b-c) Similar framework of sensory processing 108 

through DH neurons within lamina IIi and laminae III-V, respectively.  109 
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Figure S8. Refers to Figures 5 and 6.  Nerve injury does not affect thermal 112 

sensitivity, increases the number of wide dynamic range neurons and 113 

decreases the number of silent neurons. 114 

(a) Behavioral analysis of sensitivity to noxious thermal stimuli using the heat and 115 

cold plate tests, in Sham (sea green) vs Cuff (pink) mice, in control conditions and 116 

up to 3 weeks after surgery. n=5 per group. 2-way ANOVA with repeated measures 117 

and Dunnett’s (for comparisons within animal groups to baseline values) or Tuckey 118 

(for comparisons between Sham and Cuff values) post hoc tests. (b) Proportions 119 

of LTM, NS, WDR and silent neurons on average in the DH in Sham (sea green) 120 

vs Cuff (pink) mice. (c) Distribution of responding neurons on average in the DH in 121 

Sham (sea green) vs Cuff (pink) mice. Data are presented as Mean ± SEM. Source 122 

data and detailed statistical description are provided in the Source Data file for 123 

panel a.  124 
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Figure S9. Refers to Figure 7. Sensory modalities of DH neurons within 127 

laminae obtained using computational modeling.  128 

(a) Comparison of the percentages of DH neurons responding to physiological 129 

stimulations of the skin in control conditions (green, Con), after spinal disinhibition 130 

(magenta, Dis), or nerve injury (pink, Cuff), obtained experimentally (Exp, as Figs 131 
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3c and 6a) or using computational modeling of the DH (Comp). n=5 mice or n=5 132 

computational models.  ns= not significant, unpaired t tests. (b) Proportions of 133 

LTM, NS, WDR and silent neurons on average in the DH in control conditions 134 

(green), after spinal disinhibition (magenta), or nerve injury (pink) using 135 

computational modeling.  (c) Distribution of responding neurons in control mice 136 

(green), after spinal disinhibition (magenta), or nerve injury (pink), within laminae 137 

I-IIo, IIi or III-V using computational modeling. Data are presented as Median ± 138 

quartiles for violin plots. Source data and detailed statistical description are 139 

provided in the Source Data file for panel a.  140 
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Figure S10. Refers to Figure 7.  Computational model shows the plasticity in 143 

sensory processing through spinal DH excitatory neurons after nerve injury. 144 

(a-c) Pie charts showing the plasticity of the main populations of neurons identified 145 

in laminae I-IIo, lamina IIi and laminae III-V, induced by nerve injury, according to 146 

the computational model. For each population, black, blue, pink and orange pies 147 

represent the proportion of cells that remained silent, or became LTM, NS or WDR 148 

after nerve injury, respectively. Proportion of these cells that are activated after 149 

nerve injury within each lamina, are indicated above the pie charts. For each pie 150 

chart, arrows and percentages below show their respective inputs from innocuous 151 
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mechanical dynamic (brown) or static (orange) fibers, or noxious mechanical 152 

(grey), thermal heat (red) or cold (blue) fibers that are active after nerve injury. 153 
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Figure S11. Refers to Figures 1-6.  GCamp6f calcium transients in DH 156 

neurons reliably detect peripheral sensory stimuli with low and high 157 

intensities, from one single electric pulse to 2 Hz trains. 158 

(a) Representative examples of calcium transients evoked by dorsal root electric 159 

stimulation at 25µA (left) and 500µA (right) with a single 0.1ms pulse, using fast 160 

laser scanning of a single dorsal horn neuron. (b) Calcium transients evoked in the 161 

same neuron following a train of 20 pulses at 1Hz. (c) Calcium transients evoked 162 

in the same neuron following a train of 20 pulses at 2Hz. For each panel, electric 163 

pulses are indicated in black below the green calcium transients. Transient pics 164 

indicated by stars show that GCamp6f reliably detects every electric pulses from 165 

one single pulse to 2Hz trains of stimuli at low and high intensities.   166 
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Figure S12. Refers to Figures 1-6.  Correlation between electrophysiological 169 

changes in membrane potential and GCamp6f calcium transients in DH 170 

neurons. 171 

(a) Representative electrophysiological recordings (upper panel) and evoked Ca2+ 172 

transients (bottom panel) of a DH neuron following incremental injections of 173 

currents, using simultaneous current clamp whole-cell patch clamp recording and 174 

2-photon calcium imaging. (b) Change in the intensity of Ca2+ transients within 175 

individual DH neurons following incremental current steps before and after 176 

reaching the rheobase (Rh). Dotted lines indicate the % of maximum fluorescence 177 

recorded at rheobase (n=4). Data are presented as Mean ± SEM. Source data are 178 

provided in the Source Data file for panel b. 179 
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Figure S13. Refers to Figure 5.  Effect of GABA on DH neuron responses to 182 

peripheral electric stimulations. 183 

Change in the intensity of Ca2+ transients before and after application of increasing 184 

concentrations of GABA (0.1, 0.3 and 1µM) following peripheral electric 185 

stimulations at 25µA, 100µA and 500µA. Data are normalized over the intensity of 186 

Ca2+ transients measured before drug application for each individual neuron and 187 

at each intensity. The number of cells used for this analysis is indicated for Sham 188 

(sea green) and Cuff (pink) animals (n=4 per group). ns= not significant, ***p < 189 

0.001 for comparisons within animal groups to baseline values and $$p < 0.01 or 190 

$$$p < 0.001 for comparisons between Sham and Cuff groups. One-way ANOVA 191 

with repeated measures and Dunnett’s (*) or Sidak ($) post hoc tests. Data are 192 

presented as Mean ± SEM. Source data and detailed statistical description are 193 

provided in the Source Data file.  194 
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Source data are provided in the Source Data file.  196 
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 197 

Source data and detailed statistical description are provided in the Source Data 198 

file.  199 
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 200 

Source data and detailed statistical description are provided in the Source Data 201 

file.  202 
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Source data and detailed statistical description are provided in the Source Data 204 

file.  205 
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Source data are provided in the Source Data file. 207 
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