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Supplementary Figure 1 

TC input elimination is observed following whisker trimming and with genetic labeling of TC inputs. 

a, Daily whisker trimming from P4 results in decreased barrel fluorescence intensity by day 16 (bottom panels), but no by day 6 (top 
panels). Scale bar, 150 µm.  b, Quantification for barrel fluorescence intensity in a (Two-way ANOVA with Sidak’s post hoc, 6-day 
control vs trimmed, n = 5 animals, P = 0.5093, t = 1.078, df = 14; 16-day control vs trimmed, n = 4 animals, P = 0.0071, t =3.496, df = 
14). Data are normalized to the control barrel cortex within the same animal for each timepoint. c, TC inputs labeled by transgenic 
expression of tdTomato are eliminated in the deprived barrel cortex in a CX3CR1-dependent manner following whisker lesioning by 
cauterization. Representative tangential sections of Sert-Cre tdTomato labeled TC inputs within layer IV of the control and deprived 
barrel cortices of Cx3cr1

+/-
 (top row) and Cx3cr1

-/-
 (bottom row) mice 7 d post-sensory deprivation. Scale bar, 150 µm. d, There is a 

significant decrease in TC inputs as measured by fluorescence intensity of tdTomato signal in the deprived (gray bars) vs. the 
contralateral control (black bars) barrel cortex in Cx3cr1

+/- 
mice 7 d-post deprivation.  No significant decrease in fluorescence was 

observed in Cx3cr1
-/-

 mice. Data are normalized to the control barrel cortex for each genotype. (Two-Way ANOVA with Sidak’s post 
hoc, n=4 animals per genotype, Cx3cr1

+/-
 control vs deprived, P = 0.0405, t = 2.668, df = 12; Cx3cr1

-/- 
control vs deprived, P = 0.9808, t 

= 0.1782, df = 12.) All data presented as mean ± SEM. 



 

Supplementary Figure 2 

Effects of whisker lesioning at P4 on cell death, axon degeneration, and cell stress in the barrel cortex circuit. 

a, Immunostaining of trigeminal ganglia, which contain the neurons that innervate the whisker follicles. There is a significant increase in 
ATF3 (red, marker of cell stress) in NeuN-positive neurons (cyan) at 24h post whisker lesioning (deprived, bottom row). Scale bar, 50 
µm. b, Quantification for ATF3 signal co-localized to NeuN in the control and deprived trigeminal ganglia. (Two-tailed Student’s t-Test, n 
= 4 animals; P = 0.0012, t =  5.715, df = 6). c, Representative images from 3 animals show ATF3 signal (green) is not detected in the 
ventral posterior medial nucleus (VPM) of the thalamus (bottom panels; dotted line borders the VPM) nor the primary somatosensory 
cortex (top panels) 24 hours after whisker lesioning. Scale bars, 150 µm. d, Quantification for cell death marker cleaved caspase 3 
shows cell death does not occur 24h nor 5d after whisker lesioning in the trigeminal ganglia. (Two-way ANOVA with Sidak’s post hoc, 
24h control vs deprived, n = 3 animals, P >0.9999, t = 0, df = 8; 6d control vs deprived, n = 3 animals, P = 0.3520, t = 1.414, df = 8). 
Data presented as mean ± SEM. e-f, Representative images from 3 animals for the deprived somatosensory cortex and VPM 7 days 
after whisker lesioning in control mice shows no increased cell death (e; caspase 3, green) nor axon degeneration (f; APP, green) in 
either brain region. Scale bars, 150 µm. 



 

Supplementary Figure 3 

Super resolution imaging reveals TC inputs are internalized within microglia following sensory deprivation.   

a, Structured illumination microscopy (SIM) of a microglia (CX3CR1
EGFP/+

, green) which has engulfed VGluT2-positive TC presynaptic 
inputs (red) within its lysosomes (anti-CD68, cyan) in the deprived barrel cortex 24 h after whisker removal. Scale bar, 5 µm. b-c, 
Quantification of the % of microglia out of the total microglial population phagocytosing VGluT2-positive inputs 24h (b) and 5d (c) after 
whisker lesioning in the control (black bars) and deprived (grey bars) cortices. Microglia in the deprived cortex both 24h and 5d after 
lesioning have a higher proportion of cells with a high phagocytic index (b, >1.0%; c, >2.0%) compared to the control cortex (24h: n = 
129 cells; Two-Sided Fisher’s Exact Test; for 0.6-0.8%; P = 0.1306; for 0.8-1.0%; P = 0.1941; for >0.1%, P = 0.0051; 5d: n = 159 cells; 
Two-Sided Fisher’s Exact Test; for 0.4-0.8%; P >0.9999; for 0.8-1.2%; P >0.9999; for 1.2-1.6%; P = 0.6227; for 1.6-2.0%; P >0.9999; 
for >2.0% P = 0.0298). Data represented as whole number percentage of the total cell population. 



 

Supplementary Figure 4 

CR3 is not required for whisker lesion-induced TC input engulfment and elimination. 

a,b, Representative images of VGluT2 immunoreactivity in the non-deprived (a) and deprived (b) barrel cortices of CR3-KO mice show 
TC inputs are properly eliminated 6 d after whisker lesioning. Scale bar, 150 µm. c, Quantification of VGluT2 area within barrel centers 
7 d after whisker removal reveals that TC inputs are still eliminated in CR3-KO mice. (Data normalized to the control, non-deprived 
VGluT2 area within each animal; Two-tailed Student’s t-test, n = 3 animals, P  = 0.0015, t =7.765 df =4). d,e, Top Panels, Fluorescent 
images of microglia within the control (d) and deprived (e) barrels of CR3-KO mice. Scale bar, 5 µm. Middle panels depict VGluT2 
signal (red) within microglia (green) and within lysosomes (blue). Bottom panels are 3D surface-rendered insets (dotted boxes in middle 
panels) of control (d) and deprived (e) CR3-KO microglia. Arrows depict increased VGluT2 internalization within microglia in the 
deprived hemisphere. Scale bar, 2 µm. f, Quantification of VGluT2 engulfment within CR3-KO microglia 24 h after whisker removal 
reveals that CR3 deficiency fails to block microglial engulfment of TC inputs. (Data normalized to engulfment in microglia in the control 
hemisphere within each animal; Two-tailed Student’s t-test, n = 3 animals, P = 0.260, t =4.215 df =2). All data presented as mean ± 
SEM. 



 



Supplementary Figure 5 

Whisker lesioning in Cx3cr1
-/- 

animals results in similar cell stress response and wound healing at the whisker follicles 
compared to Cx3cr1

+/+
 animals. 

a-b, Whisker lesioning increases ATF3 signal in the ipsilateral trigeminal nerve ganglion of Cx3cr1
-/- 

animals (deprived, bottom panels, 
compare to Supplementary Figure 2a). Nuclei positive for ATF3 (red) are co-localized to NeuN signal (cyan). Scale bar, 50 µm. (Two-
tailed Student’s t-Test, P = 0.0152, t =  3.362, df = 6; n = 5 animals). c-e, Whisker lesioning in Cx3cr1

-/- 
mice (bottom panels) results in 

similar wound healing response as measured by recruitment of CX3CR1-EGFP-positive (d; Two-tailed Student’s t-Test, P = 0.7115, t =  
0.3852, df = 7; n = 4 Cx3cr1

+/- 
, 5 Cx3cr1

-/- 
animals) and CD45 macrophages/monocytes (e; Two-tailed Student’s t-Test, P = 0.6656, t =  

0.4511, df = 7; n = 4 Cx3cr1
+/- 

, 5 Cx3cr1
-/- 

animals) compared to Cx3cr1
+/+

 animals (top panels) 24 hours after injury. Scale bars, 100 
µm. Data presented as mean ± SEM.  f-g, Whisker trimming in Cx3cr1

-/- 
animals from P4 to P20 (16 days deprivation) does not result in 

a decrease in barrel fluorescence intensity (compare to Supplementary Figure 1a-b). Top panel, control barrel field fluorescence; 
bottom panel, deprived barrel field fluorescence at P20. Representative images taken from 4 animals. Quantification for fluorescence 
intensity (g) does not show a significant decrease in fluorescence (Two-tailed Student’s t-test, n = 4 animals, P = 0.3455, t = 1.024, df = 
6). Data presented as mean ± SEM. h, Cx3cr1 expression is specific to peripheral macrophages and monocytes in the whisker follicles 
and surrounding tissue before (left panels) and after (right panels) whisker lesioning in a Cx3cr1

+/- 
animal. Cx3cr1EGFP expression 

(EGFP, green) is co-localized with macrophage marker F4/80 (red) in both control and cauterized follicles. Scale bars, 100 µm. 
Representative images taken from 9 animals (n = 4 Cx3cr1

+/- 
, 5 Cx3cr1

-/- 
animals). i-l, Cx3cr1 expression is specific to microglia both 

before (control, top panels) and 24 hours after (deprived, bottom panels) whisker lesioning in the primary somatosensory cortex. 
Cx3cr1EGFP expression is specific to microglia (i, P2RY12, low magnification scale bars 80 µm, high magnification scale bars 25 µm) 
but not neuronal (j, NeuN, scale bars 25 µm), astrocyte (k, ALDH1L1, scale bars 25 µm), or oligodendrocyte precursor (l, NG2, scale 
bars 25 µm) specific markers. Representative images taken from 3 Cx3cr1

+/- 
animals.   



 

Supplementary Figure 6 

Total number of microglia across the barrel field increases with postnatal age and is similar in Cx3cr1
+/-

 and Cx3cr1
-/-

 mice. 

a-f, Uncropped images of microglia recruitment to barrel centers from Figure 5. Scale bar, 150 µm. Representative images taken from 
11 animals. g, For each genotype, the number of microglia within the septa (yellow highlighted area) and barrels (outlined by white 
dotted lines) were quantified in deprived and control, non-deprived layer IV barrel cortices. A ratio was then calculated: # of microglia 
within the barrel divided by the # of microglia within the septa. Scale bar, 150 µm. h, For each postnatal age analyzed, the total 
microglial cell density over the entire layer IV primary somatosensory cortex is not significantly changed between Cx3cr1

+/-
 and Cx3cr1

-/-
 

mice. (Two-Way ANOVA with Dunnett’s post hoc test, n=4 animals per genotype; for P5: control +/- vs deprived +/-, P = 0.9997, q = 
0.06821, df = 60, control +/- vs control -/-, P = 0.9371, q = 0.4673, df = 60, control +/- vs deprived -/-, P = 0.9949, q = 0.1929, df = 60; 
for P6: control +/- vs deprived +/-, P = 0.9549, q = 0.4136, df = 60, control +/- vs control -/-, P = 0.3484, q = 1.436, df = 60, control +/- vs 
deprived -/-, P = 0.7974, q = 0.7459, df = 60; for P7: control +/- vs deprived +/-, P = 0.9468, q = 0.4392, df = 60, control +/- vs control -/-, 
P = 0.8091, q = 0.7266, df = 60, control +/- vs deprived -/-, P = 0.9979, q = 0.1442, df = 60; for P8: control +/- vs deprived +/-, P = 
0.5973, q = 1.043, df = 60, control +/- vs control -/-, P = 0.2481, q = 1.639, df = 60, control +/- vs deprived -/-, P = 3.194, q = 1.490, df = 
60; for P9: control +/- vs deprived +/-, P = 0.3258, q = 1.479, df = 60, control +/- vs control -/-, P = 0.6219, q = 1.008, df = 60, control +/- 
vs deprived -/-, P = 0.0694, q = 2.269, df = 60). All data presented as mean ± SEM.    

 
 



 

Supplementary Figure 7 

Biological replicate contribution and sequencing depth of cells captured by inDrops. 

a, Clustering cells from each animal condition across n = 4 Cx3cr1
+/- 

and n = 4 Cx3cr1
-/- 

animals
 
reveals even distribution of cells from 

each animal across all identified cell populations. Each tSNE plot represents cells from each animal genotype and condition (Cx3cr1
+/- 

control, Cx3cr1
+/-

 deprived, Cx3cr1
-/-

 control, Cx3cr1
-/- 

deprived). b, The number of unique molecular identifiers (UMIs) per cell 
processed by inDrops single-cell RNAseq (logarithmic scale) across n = 4 Cx3cr1

+/- 
and n = 4 Cx3cr1

-/- 
animals. c, The number of 

genes positively identified increases with increasing UMIs. d, Table containing average number of reads per cell across individual 
animals. 



 

Supplementary Figure 8 

Cell populations clustered through principal component analysis were identified according to specific cell-type markers. 

a-b, Microglia cluster identified by P2ry12 and C1qa. c-d, Astrocyte clusters identified by Aldoc and Aqp4 expression. e,f, 
Oligodendrocyte cluster identified by Plp1 and Mpb expression. e-f, Oligodendrocyte precursor cell clusters identified by Pdgfra and 
Matn4 expression. i-j, Neuron clusters identified by Tubb3 and Snap25 expression. k-l, Inhibitory neurons identified by Gad1 and Gad2 
expression. All cells represented across n = 4 Cx3cr1

+/- 
and n = 4 Cx3cr1

-/- 
animals.       



 



Supplementary Figure 9 

Genes significantly changed for each cell population in the deprived cortex of Cx3cr1
+/-

 animals. 

Genes with significant changes in expression (FDR <0.10) and Log2 Fold Change greater than 0.5 or less than -0.5 in the deprived 
cortex for n = 4 Cx3cr1

+/- 
are plotted for every identified cell population (Monocle2). Note ADAM10 (bold text and asterisks) is only 

significantly increased in layer IV excitatory neurons and microglia (outlined graphs). 



 

Supplementary Figure 10 

Sensory-lesion dependent gene expression changes in all major glial cell populations in the deprived cortices of Cx3cr1
+/-

 and 
Cx3cr1

-/-
 animals. 

a, Gene expression changes for Cx3cr1
+/-

  microglia (left panel, from n = 4 Cx3cr1
+/- 

animals) and Cx3cr1
-/-

 microglia (right panel, from n 
= 4 Cx3cr1

-/- 
animals). Dotted lines indicates –log10FDR <0.10 and Log2 Fold Change > 0.5 and < -0.5 (Monocle2). b-f, Gene 



expression changes for all other identified glial cell types (Monocle2). g, Table containing the number of cells sequenced for each cell 
type for each animal genotype and condition. h, Heatmap for the Log2Fold Change for microglial genes changed across n = 4 Cx3cr1

+/-
 

and n = 4 Cx3cr1
-/-

 animals hierarchically clustered by variable gene expression for Cx3cr1
+/-

 samples (Monocle2). 



 

Supplementary Figure 11 

qPCR in Cx3cr1
-/-

 primary somatosensory cortex reveals no significant increase in Cx3cl1 nor Adam10 expression after 
whisker lesioning. 

a, Quantification for Cx3cl1 expression 6h and 24h post lesioning. (Two-way ANOVA with Sidak’s post hoc, 6h control vs deprived P = 
0.6640, t = 0.8648, df = 6; 24h control vs deprived P = 0.2808, t = 1.641, df = 6; n = 3 animals per timepoint). b, Quantification for 
Adam10 expression 24h post lesioning. (Two-tailed Student’s t-Test, P = 0.4414, t =  0.9099, df = 4; n = 3 animals). Data presented as 
mean ± SEM.    



 

Supplementary Figure 12 

Baseline expression in Cx3cr1
-/- 

microglia reveals significant changes in genes related to phagocytic signaling. 

a, Volcano plot of genes significantly downregulated (fold change < -0.5, FDR <0.10, p<0.0005, Monocle2) in Cx3cr1
-/-

 microglia within 
the non-deprived, control barrel cortex compared to Cx3cr1

+/- 
littermates reveals several genes are dysregulated basally in Cx3cr1

-/-
 

microglia. (Microglia from n = 4 Cx3cr1
+/- 

and n = 4 Cx3cr1
-/- 

animals).  b, Gene ontology clustering of genes in Cx3cr1
-/-

 microglia 
(Dotted line, p<0.05) reveals several genes related to phagocytic signaling are significantly changed (single cell performed on n = 4 
Cx3cr1

+/- 
and n = 4 Cx3cr1

-/- 
animals yielding 828 microglia, see also Supplementary Figure 9g). Data analyzed through the use of IPA 

(QIAGEN Inc., https://www.qiagenbioinformatics.com/products/ingenuitypathway-analysis). 

 


