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Supplementary Fig.1. Flowchart of the exclusion of animals.

[bookmark: _GoBack][image: ]
Supplementary Fig.2. ROI for c-Fos counting. Yellow lines outline ROI 1 and ROI 2, representing the superficial (laminae I–II) and deep (laminae III–V) layers, respectively. White lines approximate the boundaries of laminae I–II (100 μm) and I–V (500 μm), as defined in combination with IB4 and PKCγ staining. Scale bar: 100 μm. ROI, region of interest; IB4, isolectin B4; PKCγ, protein kinase C-gamma.
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[bookmark: _Hlk215490698]Supplementary Fig.3. Representative waveforms and autocorrelogram of a sorted single unit. (A) Extracellular waveform recorded from an SDH neuron. (B) Autocorrelogram for the same unit.
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Supplementary Fig.4. Representative trace showing the stimulus and analysis periods. The horizontal line denotes the 15-s stimulus duration, and the shaded area highlights the 10-s stable response window selected for analysis.

Supplementary Table 1. Key resources table
	Resource
	Vendor
	Catalog No./ Version
	Specifications

	Antibodies and Chemicals
	
	
	

	Anti-IB4-488
	Invitrogen
	I21411
	1:500

	Mouse monoclonal anti-PKCγ
	Invitrogen
	13-3800
	1:300

	Rabbit polyclonal anti-c-Fos
	Millipore
	ABE457
	1:1000

	Donkey anti-mouse Alexa Fluor 647
	Abcam
	ab150111
	1:1000

	Donkey anti-rabbit Alexa Fluor 555
	Abcam
	ab150062
	1:1000

	CFA
	Sigma
	F5881
	20 μL

	Urethane
	Sigma
	U2500
	1.5 g/kg

	Hardware
	
	
	

	Multi-electrode silicon arrays
	NeuroNexus
	A1×32-Poly2-5mm-50s-177
	32 channels, 50 µm spacing

	Stereotaxic frame
	Narishige 
	SR-6R-HT
	-

	Micromanipulator
	Narishige
	DMA-1510
	

	Stereoscope
	Olympus
	SZ61
	

	Preamplifier
	Blackrock Microsystems
	LB-0164-1
	

	Neural signal processor
	Cyberkinetics
	Cerebus-128
	

	Gait analysis system
	Noldus 
	CatWalk XT, version 10.6
	

	Rotarod apparatus
	Ugo Basile
	Mouse-47650
	

	Weight-bearing test system
	Bioseb
	BIO-DWB-AUTO-R
	

	von Frey filaments
	Ugo Basile
	37450/275
	

	Software
	
	
	

	Spike2
	Cambridge Electronic Design
	Version 10.01a
	

	GraphPad Prism
	GraphPad Software Inc.
	Version 9.0
	

	SPSS
	IBM Corp.
	Version 26.0
	

	Adobe Illustrator 2020
	[bookmark: _Hlk215492419]Adobe Inc.
	[bookmark: _Hlk215492406]Version 24.1.3
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Supplementary Table 2. Effect sizes and 95% confidence intervals of data in Fig. 2
	
	Ctrl 95% CI
	D1 95% CI
	D3 95% CI
	D5 95% CI
	D7 95% CI
	ε2

	Superficial
	[3.53, 6.76]
	[7.48, 17.23]
	[3.56, 8.57]
	[5.93, 10.60]
	[1.29, 8.85]
	0.68

	Deep
	[10.9, 27.26]
	[4.6, 29.29]
	[7.31, 23.66]
	[5.02. 31.92]
	[9.18, 25.1]
	0.09


Effect Sizes and 95% Confidence Intervals of data in Fig. 2B (superficial) and Fig. 2C (deep).
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[bookmark: _Hlk215498382]Supplementary Fig.5. Temporal profile of spontaneous and evoked neuronal activity in the superficial and deep dorsal horn following CFA injection. (A–D) Activity recorded from superficial laminae, including (A) spontaneous firing rates and responses evoked by (B) brush, (C) touch, and (D) pinch stimuli. (E–H) Activity recorded from deep laminae, including (E) spontaneous firing rates and responses evoked by (F) brush, (G) touch, and (H) pinch stimuli. Data are expressed as mean ± SEM. Statistical significance was determined by Kruskal-Wallis test with Dunn's multiple comparisons test versus the control group (*p < 0.05, **p < 0.01, ***p < 0.001). Animal numbers: control: n=6; day 1: n=6; day 3: n=6; day 5: n=7; day 7: n=6. Neuron numbers: N=10 per group for A–D; N=24 per group for E–H. CFA, complete Freund’s adjuvant; SEM, standard error of the mean.
 
Supplementary Table 3. Effect sizes and 95% confidence intervals of data in Supplementary Fig.5
	
	Ctrl
	D1
	D3
	D5
	D7
	ε2

	Spontaneous-superficial
	[0.00, 0.00]
	[2.12, 12.73]
	[0.37, 10.47]
	[0.04, 11.89]
	[-0.3105, 7.93]
	16.32

	Brush-superficial
	[-0.27, 0.69]
	[0.40, 10.81]
	[3.04, 11.51]
	[2.51, 9.75]
	[-0.20, 2.53]
	17.33

	Touch-superficial
	[-1.23, 3.17]
	[-0.34, 0.89]
	[0.60, 7.85]
	[1.57, 8.62]
	[0.07, 1.77]
	12.18

	[bookmark: OLE_LINK1]Pinch-superficial
	[-3.45, 10.92]
	[-1.18, 5.64]
	[1.74, 17.65]
	[-2.58, 11.80]
	[0.36, 5.58]
	4.25

	Spontaneous-deep
	[3.00, 8.19]
	[5.79, 13.33]
	[6.92, 11.86]
	[6.08, 11.03]
	[3.60, 9.88]
	7.32

	Brush-deep
	[1.36, 4.18]
	[3.97, 7.09]
	[3.07, 5.98]
	[4.32, 9.23]
	[2.17, 5.86]
	11.31

	Touch- deep
	[1.17, 4.35]
	[0.91, 5.17]
	[1.47, 4.70]
	[2.24, 7.15]
	[2.10, 7.51]
	3.23

	Pinch-deep
	[2.98, 8.83]
	[7.04, 14.82]
	[8.40, 16.65]
	[4.15, 13.92]
	[5.16, 11.78]
	8.03


Effect Sizes and 95% Confidence Intervals of data in Supplementary Fig.5.


Supplementary Table 4. Depth distributions of distinct neuronal subtypes in SDH before and following CFA-induced inflammatory pain.
	
	WDR
	LTM
	NS

	Ctrl
	-562.2 ± 37.48
	-618.6 ± 41.6
	-561.7 ± 58.78

	D1
	-458.6 ± 33.18
	-382 ± 34.1**
	-490.9 ± 56.56

	D3
	-386.8 ± 31.48**
	-430.5 ± 38.28*
	-461.8 ± 39.44

	D5
	-408.2 ± 34.82*
	-378 ± 41.55**
	-602.8 ± 41.66

	D7
	-464.7 ± 39.21
	-598.2 ± 45.15
	-466.5 ± 63.91


Recording depths (μm from dorsal surface) of WDR, LTM and NS neurons before and after CFA injection. Values are presented as mean ± SEM. Statistical analysis was performed using Kruskal-Wallis test followed by Dunn's multiple comparisons (*p < 0.05, ** p < 0.01 compared to control; N values for neurons as shown in Fig. 4). WDR, wide dynamic range; LTM, low-threshold mechanoreceptive; NS, Nociceptive-specific.
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Supplementary Fig.6. Temporal profile of WDR neuron responses to mechanical stimuli following CFA injection. (A–E) Evoked responses to non-noxious (brush, touch) and noxious (pinch) stimuli at multiple time points (control and days 1, 3, 5, and 7). Data are expressed as mean ± SEM. Statistical significance was determined by Kruskal-Wallis test with Dunn's multiple comparisons test (*p < 0.05, **p < 0.01). WDR, wide dynamic range.
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